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May 7, 1878.

F. Du Cane Godman, Esq., V.P., in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of April 1878 :
—

The total number of registered additions to the Society's Mena-

gerie during the month of April was 76, of which 33 were by

presentation, 26 by purchase, 3 by exchange, 8 by birth, and 6

were received on deposit. The total number of departures during

the same period, by death and removals, was 90.

The most noticeable additions during the month of April were

as follows :

—

1. A Squirrel, from Ecuador (Sciurus stramineus), of a species

new to the Society's collection.

Mr. Alston, who has been paying special attention to the American

Sciuridse, has kindly furnished me with the subjoined note on this

species.

"The Squirrel from Ecuador is certainly the same as Gray's

Macroxus fraseri
1

; but I am convinced that this is a synonym of

Sciurus stramineus, Eydoux et Souleyet
2

. 8. nebouxii of Is.

Geoffroy
3
will doubtless prove the same ; but I hope very shortly

to be able to examine the types of both species. Mr. J. A. Allen 4

has lately referred three specimens from Ecuador to S. hypopyrrhus,

Wagl., principally on the strength of their harsh sparse fur and

long narrow tails. The last, however, seems to me to be a very

variable character ; and one of these specimens, which Mr. Allen

kindly lent me, agrees very well with our bushy-tailed individual, as

well as with Gray's types. The irregular white spots and markings

seem characteristic of this species, but are not constant, and, when

present, vary in every example. S. stramineus was described from

Omatope, and S. nebou.ri from Payta, Peru, while M. fraseri and

Mr. Alien's specimens were from Ecuador."

2. A male Beisa Antelope {Oryx beisa), presented by H.M. the

Sultan of Zanzibar, and kindly brought home for the Society by

Capt. Pasley of H.M. S. 'Simoom/ April 27th.

Our excellent correspondent Dr. Kirk, H.B.M. Consul at Zanzibar,

to whose kind offices we owe this valuable animal, tells me that it

was obtained in the southern part of the Somali country. Along

with it the Sultan sent a specimen of a " Dwarf Koodoo, quite

different from the common species." This would probably be

Strepsiceros imberbis, Blyth, of which we have never yet received

an example.

It is much to be regretted that this animal died on the passage

home.

The following papers were read :

—

1 Ann. & Mag. N. H., 3rd ser. vol. xx. p. 430 (1867).
2 Zool. Voy. la Bonite, vol. i. p. 37, atlas, Maium. pi. ix. (1841).

' Zool. Voy. la Venus, p. 163, atlas, Maram. pi. xii. (1855).
4 Mon. N.'Aui. Rodent, p. 740.

Peoc. Zool. Soc—1878, No. XXIX. 29

7r



442 MR. T. J. PARKER ON PALINURUS VULGARIS. [May 7,

1. Note on the Stridulating Organ of Palinurus vulgaris.

By T. Jeffery Parker, Assoc. R.S.M.

[Received March 27, 1878.]

(Plate XXX.)

On the 5th of March I exhibited to the Society a structure,

evidently of the nature of a stridulating organ, which I had found

in the common Palinurus, and which I then believed had hitherto

escaped notice. On the following clay, however, Professor Huxley

showed me a reference, which he had that morning chanced to meet

with, to a paper by Dr. Karl Mobius, in the ' Archiv fur Naturge-

schichte' for 1867, the title of which, " Ueber die Entstehung der

Tone welche Palinurus vulgaris mit den ausseren Fiihlern hervor-

bringt," showed at once that I had been anticipated. I hasten,

therefore, to render to Dr. Mobius such credit as belongs to the

discovery, and take the opportunity, at the same time, of making

some criticisms on his paper, as well as a few additional remarks

upon the organ in question
1

.

The main anatomical features of the stridulating organ are described

by Mobius, as they could hardly fail to be, with perfect correctness.

He fails, however, to notice either the guiding tubercle (Plate XXX.
figs. 3 and 4, t) , situated just below the ridged pad (p) on the antenna,

or the groove for its reception on the antennulary sternum (fig. l,g):

the formei, indeed, is shown in his figure; but no reference is made
to it. As I mentioned in my former communication, these structures

are of great importance, as by their means the apparatus is brought
into gear : when the tubercle does not fit into the groove the pad is

no longer in close apposition with the smooth surface of the anten-

nulary sternum, and the antenna moves noiselessly.

As to the functions of the various parts of the apparatus, the

account given by Mobius is altogether at variance with my own.
He makes the observation that the lower surface of the flap (figs.

1-4,/)which plays over the lateral ridge (figs. 1 and 2, r) of the anten-

nulary sternum is beset with innumerable close-set minute hairs,

inclined with their points upwards, and that, corresponding to these,

fine scratches are to be seen on the surface of the ridge itself. All

this is perfectly correct : there is no doubt about the presence or

the direction of the hairs ; and the scratches are quite visible with a

hand lens. But Mobius goes on to say that the scratches are pro-

duced by the hairs, and that it is the friction of the flap against the
smooth edge of the antennulary sternum which produces the sound,
by the upwardly directed hairs catching against the surface, when
the antenna is moved in the same direction. Of course when the
antenna moves downwards the hairs will lie flat and present no ob-

1 I find that Leach, in his ' Malacostraca Podophthalmata Britanniae'
(1815), mentions the stridulating of Palinurus, and correctly ascribes the sound
to the friction of the antenna against the "clypeus" (antennulary sternum).
He gives, however, no description or figure of the apparatus.
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struction ; and in this way Mobius attempts to account for the fact

that no sound accompanies a downward movement.

As to the first of these statements, one finds it rather hard to

believe that hairs so fine
1 that the surface they cover has a texture

like that of satin, can produce visible scratches ; their effect, one

would rather think, would be to impart a fine polish. I should be

inclined to suspect that the scratches must be due to fine particles

of sand getting in between the flap and the ridge.

With regard to the second statement, that it is the friction of the

flap, and not that of the pad, which produces the sound, I can only

say that I have removed the flap entirely without any sensible dimi-

nution of the noise. The mere observation of the parts while in

action is enough to show the true state of things : when looked at

from the front it is very evident that the flap exerts hardly any

pressure upon the ridge, as, indeed, from the fact that it is a soft

structure supported only along one edge, it could scarcely be expected

to ; while the pad, on the other hand, is completely flattened out

against the smooth surface, and in the most perfect contact with it.

It is not easy to see how such a mistake can have arisen ; but

Dr. Mobius's language is sufficiently explicit to leave no doubt of

his meaning. He says :
—" Das gefurchte Feld [the ridged pad]

bringt keinen Ton hervor, wenn es iiber die Flache des Keiles

[the antennulary sternum] gleitet. Es leistet aber Widerstand gegen

die riickwarts gedrangten Haare, da es dicker und steifer als das

behaarte Feld [the flap] ist. Ausserdem geben seine Riefen dem

Gange der ganzen Platte grossere Sicherheit, da sie diejenige Rich-

tung haben, in welcher die Bewegungen ausgefiihrt werden."

The fact that a downward movement of the antenna gives rise to

no sound seems to me to be explained by the mode of attachment

of the pad. It is connected by its inferior edge (figs. 4 and 5, i i)

with the lower boundary (fig. 5*, b') of the slit or uncalcified portion

of the basicerite, while at its superior edge it passes insensibly into

the inner wall of the soft flap. The outer wall of the flap, again, is

connected with the upper edge (fig. 5, b) of the slit in the basicerite.

Thus, while the pad is immovably fixed at its inferior edge, it is

capable of a considerable amount of displacement in the rest of its

extent ; and when pressed upon, by the downward movement of the

antenna, in the direction from y to x (fig. 4), it is forced inwards

upon the yielding tissue which underlies it, and never comes into

sufficiently close contact with the opposing surface to produce a

sound (fig. 5, A). But when it is pressed upon, in consequence of

the upward movement of the antenna, in the direction from x to y,

the only effect of the pressure is to cause it to bulge out oyer the

line of attachment ii, and so come into closer contact with the

opposing surface the stronger the force applied (fig. 5, B).

In the matter of histological structure, the pad does not differ

from other chitinous membranes, being formed of fine superposed

horizontal laminse, marked by a vertical striation (fig. 5). It is, bow-

ever, of unusual thickness ; and its horizontal laminae have, for some
1 They arc not more than one Steven-hundredth of an inch in length.
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distance down, a wavy appearance, corresponding with the ridges

into which the surface is raised.

The stridulation is almost equally audible in water and air. As
to its production by the living animal, Dr. Mobius states that it was

heard by himself and Mr. Lloyd in the Hamburg Aquarium, and

that it was made especially when the Palinuri were handled ; he

compares it to the sound p'roduced by pressing the upper leather of

a boot against a table-leg. I also heard the sound, and observed the

movement of the antenna producing it, in a specimen brought alive

to the Biological Laboratory of the School of Mines shortly after

making my last communication.

As Dr. Mobius observes, the sound canuot be produced in spirit

specimens. These can, however, be again rendered vocal by soaking

them for a longer or shorter time in water.

EXPLANATION OF PLATE XXX.

Fig. 1. The parts concerned in the formation of the stridulating organ, seen

from the right side (nat. size) : o s, ophthalmic sternum ; as, anten-

nulary sternum ; r, one of the projecting ridges which bound it

anteriorly;
ff,

the groove on its lateral surface ; s, the smooth surface

between the groove and the ridge, against which the pad on the

antenna rubs ; a r', articular cavity for the right antennule ; a r, arti-

cular cavity for the right antenna ; b, basicerite, and /', isehiocerite of

the left antenna
; /, the flap.

Fig. 2. The same, seen from aliove (nat. size). Letters as before.

Fig. 3. The basicerite and ischiocerite of the left antenna, seen from the inner

side (nat. size).; the dotted line shows the extent of the uncalcified

portion of the basicerite : p, the ridged pad ; t, the guiding tubercle.

Other letters as before.

Fig. 4. The pad, with the guiding tubercle and part of the flap (X 4); the

arrow shows the direction taken by the hairs on the inner surface of

the flap: it, inferior or attached edge of pad; xy, line showing

direction of movement. Other letters as before.

Fig. 5. Diagramatic cross section of the stridulating apparatus, showing the

condition of the parts, (A) when the antenna is moving downwards,

(B) when it is moving upwards. The arrows show the direction of

movement, b upper and b' lower Up of the uncalcified slit in the

antenna. Other letters as before.

Fig. 6. Microscopical section of the pad, taken across the ridges. Drawn under

a j-inch objective.

2. Contributions to a Knowledge of the Hemipterous Fauna

of St. Helena, and Speculations on its Origin. By
F. Buchanan White, M.D., F.L.S.

[Received April 8, 1878.]

(Plate XXXI.

Part I. Speculative.

"The extreme isolation of St. Helena—which is nearly 1200 miles

from the nearest point of the African continent, 1800 from that of

South America, and about "00 from even the snudl and barren island
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of Ascension—gives it a degree of importance which it would not

otherwise possess ; for about the faunas of remote islands cluster, in

an especial manner, a variety of problems which, although they may
never be absolutely solved, may yet be brought, by a series of care-

fully conducted observations, within the sphere of discussion, and be

made to throw some additional light, however faint, on the general

questions of geographical zoology. From whatever point of view we

look at them,—and there are many which at once suggest themselves

along the distinct, but ultimately converging, lines of thought,—the

statistics of an oceanic rock, far removed from the ordinary effects of

immigration and change,* and bearing more or less of the impress

which was stamped upon it by its aboriginal forms of life, have an

interest about them which it is scarcely possible to overrate. How
the organisms, as we now see them, came to occupy their present

areas of distribution,—to what extent they are, or seem to be, « re-

lated * to those of the nearest mainland,—whether there is evidence

for believing that they have changed to any considerable extent, in

their outward configuration, from the types of which they may be

presumed by some naturalists to be the remote descendants,—or

whether there is reason to suspect that the Hand, which originally

placed them where they are, adapted each separate species to the con-

ditions which it was destined to fulfil, subjecting one and all of them

to a law of permanence under which they can never very materially

alter,—are but a tithe of the questions which, if not capable of being

answered positively, we may at least ventilate and probe, not altogether

without profit, in even a small treatise like the present one ; for it

cannot be too carefully borne in mind that, within the limited sphere

where mere speculation (as such) seems likely to have any permanent

value, it is to facts, and not to theories, that we must ultimately

appeal" 1
.

The sentences which I have quoted form, I think it will be admitted,

an appropriate introduction to a paper descriptive of one of the last

collections of insects ever made by their eminent and much regretted

writer ; but, before proceeding to the special subject of this memoir,

I wish to devote a few words to a consideration of the problems sug-

gested by Mr. Wollaston, not, however, with much hope that I shall

be able to throw any fresh light on a matter that has puzzled many

abler naturalists.

Of what is actually and satisfactorily known regarding the indi-

genous animals and plants of St. Helena, the following is a brief

epitome :

—

There are no terrestrial Mammalia, nor any land or freshwater

Amphibia, Reptilia, or Fishes.

Of birds there are at least eight indigenous sea species and one

land bird (the Mgialites sanctce-helencc, Harting, very closely allied

to the African 2E. varius, Vieill.), which is peculiar to the island.

As regards the sea-fishes, Dr. Giinther has, in the 'Proceedings' of

this Society2
,
given an account of the collections made by Mr. Melliss

1 T. V. Wollaston, Coleoptera Sancta-Helena, pp. vii & viii.

2 March 1868 and April 1869.
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These included 65 species, of which 17 are peculiar to St. Helena,

31 others, being inhabitants of shallow water, are probably indigenous

(their exotic distribution being for the most part on the American

and African coasts), and nearly 20 are deep-water species and

common in the tropical seas. Much, however, still remains to be done,

not only amongst the fishes of St. Helena, but in the other groups of

marine animals.

The land mollusks seem to have been more looked after than the

marine species. Of the former, 4 (or, including 2 unnamed slugs
1

, 6)

living, and 20 dead and subfossil native species have been recorded.

Amongst the Insecta, the order Coleoptera has received most

attention ; and, owing to Mr. Wollaston's researches, the indigenous

species of that order are at least fairly, though, perhaps, not entirely,

known. Of the 203 species that have been found in the island, 57
have without any doubt been accidentally introduced ; 1 7 others may
have been introduced ; and the remaining 129 Mr. Wollaston con-

sidered to be the descendants of the " autochthones of the soil," and,

with one exception, absolutely peculiar to St. Helena.

Of the Hemiptera a small, but probably fairly representative col-

lection was made by Mr. Wollaston. In it I find 30 determinable

species ; and 2 or 3 more have been recorded from the island. Of
the total number 5 have certainly, and 1 has, probably, been intro-

duced, leaving 26, which, with one exception, seem to be peculiar.

The only other group of animals of which there is (as far as I am
aware) any satisfactory record is that of the Spiders, Mr. Melliss's-

collections 2 of which have been reported on by the Rev. O. P. Cam-
bridge. Out of a total of 40, 18 species seem to be indigenous, and
22 piobably introduced.

We will now glance at the flora. The great mass of the present

flora consists of introduced species ; but of the original flora, as

far as it can now be traced 3
, 40 flowering plants are absolutely

peculiar, and the 5 other probable natives are species of wide-spread

tropical distribution. Of the 26 ferns, 10 are peculiar. Adding to

. these the other cryptogamic plants, so far as they are known, we have
a total of 77 plants 4 supposed to be absolutely peculiar to the island.

" Whence and by what means came this very peculiar fauna and
flora?" is a question that has given rise to more than one suggestion

or theory.

To begin with the flora, Sir J. D. Hooker 5
, after alluding to the

causes that have assisted in destroying the ancient flora, and indi-

cating the means by which it is possible to distinguish the aboriginal

from the introduced plants, proceeds to say :
— " From such frag-

mentary data it is difficult to form any exact conclusions as to the

affinities of this flora ; but I think it may be safely regarded as an

1
J. C. Melliss, 'St. Helena,' p. 118.

3 Proc. Zool. Soc. Nov. 1869 and March 1873.
3 Sir J. D. Hooker, "Lecture upon Insular Floras," Brit. Assoc. Adv. of ScL

1866.
4 Melliss, /. c. p. 22-1.

• 'Lecture on Insular Floras.' (Rioted in Melliss, /. r. p. 223, &c



1878.] HEMIPTERA OF ST. HELENA. 447

African one, and characteristic of Southern extra-tropical Africa.

The genera Phylica, Pelargonium, Mesembryanthemum, Osteosper-

mum, and Wahlenbergia are eminently characteristic of Southern

extra-tropical Africa ; and I find amongst the others scarcely any

indication of an American parentage, except a plant referred to Phy-

salis
1

. The Ferns tell the same tale: of 26 species, 10 are abso-

lutely peculiar ; all the rest are African, though some are also Indian

and American. The botany of St. Helena is thus most interesting

;

it resembles none other in the peculiarity of its indigenous vegetation,

in the great rarity of the plants of other countries, or in the number

of species that have actually disappeared within the memory of living

man .... Probably 100 St.-Helena plants have thus disappeared

from the Systema Naturae since the first introduction of goats on the

island. Every one of these was a link in the chain of created beings,

which contained within itself evidence of the affinities of other species,

both living and extinct, but which evidence is now irrecoverably

lost. If such be the fate of organisms that lived in our day, what

folly it is to found theories on the assumed perfection of a geological

record which has witnessed revolutions in the vegetation of the globe

to which that of the flora of St. Helena is as nothing !

"

Mr. Melliss, whose interesting work on St. Helena I have had fre-

quent occasion to refer to, says 2
:
—"Other theories may be appealed

to in order to account for the presence and position of this wonderfully

curious little flora. Continental land at one time spreading over the

South Atlantic Ocean, with its own peculiar flora and fauna, has been

started as a plausible theory ; but the geological investigation of St.

Helena forbids us to look upon it as a remaining portion of some dis-

appearing continent to which the last vestige of a flora, still

struggling for existence, may be clinging; and the great depth of

ocean 3 around it also seems to deny the possibility of its connexion

at any time with either African or American land. Still we cannot

tell what geological changes, hundreds or even thousands of centuries

may have witnessed in that portion of the globe, leaving, perhaps,

this unique little floral remnant, now fast disappearing, as almost the

only record of what once was. So far, therefore, the manner in

which this once incandescent mass first received its flora, whether by

the agency of birds or atmospheric and oceanic currents, or direct

from that Hand by which all things were created, still remains un-

fathomed."

Of the class Arachnida, Mr. Melliss
4
states :—" Mr. Cambridge says,

in reference to the character of this portion of the island fauna, after

his final examination of the several collections, that ' the European

stamp observed upon in regard to the spiders of the former collection

is thus equally marked in those now recorded and described.' It is

worthy of note that the native Spiders are, almost as a rule, least

1 Subsequently referred to a new genus, Mellissia, Hk. f.

2 p 225.
8 " St. Helena is said to be separated from the continents of Africa and America

by a depth nowhere less than 12,000 feet."

* L. c. p. 206.
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abundant now in the island ; in each case where I met with only one
specimen, it turned out to be a new species. It is therefore not at

all improbable that, like the native plants and the Snails, which we
know are fast disappearing, some having gone entirely, the Spiders,

tor some cause or other, are also yielding up their native land to

foreign invaders."

Mr. Wollaston, whose painstaking investigations of the faunas of
the North Atlantic islands, and careful study of the Coleoptera of St.

Helena especially qualified him to give an opinion on this subject,

thus writes regarding the Beetles 1
:
—" The whole of the 129 species

to which I have just alluded are, with a single exception (the Chilo-

menes lunata, Fab.), absolutely peculiar to St. Helena ; so that the
question of geographical distribution would seem to be well-nigh
• nipped in the bud.' Moreover, from all that I know of the South-
African Coleoptera it has almost nothing in common with
these 129 aboriginal St.-Helenians, which stand out singly, as it

were, and alone, related more or less inter se, but unrelated for the
most part, to any recognized continental forms. It is true that two
of the most significant of the Ehynchophorous types—namely,
Nesiotes (of the Tanyrhynchidce) and Acarodes (of the Anthribiid<e)
—are allied conspicuously to Echinosoma and Xenorchestes of the
Madeiran archipelago ; but if any more successful generalizer than
myself can develop much from these points of quasi-contact, he is

quite welcome to the result. So far as I can understand the evidence
before me, any unprejudiced inquiry into the ' origin ' (as usually
understood by that term) of these St.-Helenian Coleoptera, does not
elicit, in reply, so much as even an echo ; for not only are they en-

demic (in the strictest sense of the word), but an overwhelming
majority of them are attached (or were so originally) to trees and
shrubs which would seem to exist nowhere in the world except on
this remote rock, 1 200 miles from the nearest point of the African
coast, surrounded by an all but unfathomable ocean, and which has
every appearance of having been piled up by successive erruptions into
a basaltic mass at no period very considerably larger than that which
we now see. 'Whence then, came its fauna and flora,' are enigmas
which I cannot presume to answer on any known principles of deriva-
tion and descent. To a mind which, like my own, can accept the
doctrine of creative acts as not necessarily ' unphilosophical,' the
mysteries, however great, become at least" conceivable ; but those
which are not able to do this may perhaps succeed in elaborating
some special theory of their own, which, even if it does not satisfy
all the requirements of the problem, may at least prove convincing
to themselves. The St.-Helena fauna cannot, I think, be said to
have had much light yet thrown upon it as regards its actual ' origin'
(except, perhaps, in so far as my individual opinions on the subject
may be accepted by others who are predisposed to receive them) ;

but its primitive (or at all events remote) stateis another matter, and
appears to be capable of some real elucidation from the facts to
which we have access."

1 Coleoptera Sancte-Hrtens^ p. xk.
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Regarding the Mollusca, the late Edward Forbes thought that

both the terrestrial and marine species dimly indicated a closer geo-

graphical relationship between the African and American continents

than now maintains. " The marine mollusks would seem to point to

the submergence of a tract of land probably linking Africa and South
America before the elevation of St. Helena. Along the sea-coast of

such a tract of land, the creatures common to the West Indies and

Senegal might have been diffused." Commenting on this sugges-

tion, Mr. Gwyn Jeffreys 1 writes, " I am not quite satisfied with this

hypothesis, and I believe that more information is needed to support

it A few of the marine shells are Mediterranean, while

the greater number are well-known inhabitants of the Indian Ocean
and the West Indies ; all these may have originated anywhere. But
it must be borne in mind that St. Helena is separated from Africa

and South America in every direction and by very deep water, which
is nowhere less than 2000 fathoms or 12,000 feet. It therefore

seems scarcely probable that such an abyssal and extensive tract of

the sea-bed could have been dry land or ' sea-coast' in a geologically

recent period, so as thus to account for the diffusion of littoral species

such as Mytilus edulis, M. crenatus, and Littorina striata. I

should be rather inclined to attribute the present distribution of the

marine fauna of St. Helena (not to a supposed continuity of land be-

tween Africa and South America in that or any other direction, but)

to the action and influence of the great Agulhas current, which
issues from the Indian Ocean and flows round the Cape of Good
Hope northwards towards St. Helena, and thence past Ascension to

the West Indies."

Mr. Andrew Murray, whose loss to science we have had so recently

to deplore, has given 2
a considerable amount of attention to the

origin of the fauna of St. Helena. After stating his conviction that

there at one time existed a land communication, now at the bottom

of the Atlantic, between the northern and southern hemispheres, and
arguing that there are only three great Coleopterous faunae or

stirpes (the Indo-African, the Brazilian, and what he calls, for want
of a better name, " the microtypal stirps "), he proceeds to say :

—

" St. Helena, that great puzzle of naturalists, is a crucial test to my
hypothesis of a communication between the northern and southern

hemispheres by an Atlantic continent ; if that link snaps, the whole

chain will fall to the ground I say that its fauna is cer-

tainly microtypal, and, if so, almost necessarily a branch of the

Atlantic type of that stirps ; there is nothing else microtypal for it

to be attached to. Some three years ago Dr. Hooker gave an admi-

rable Lecture on Oceanic Islands, in which he discussed the origin

of the flora of St. Helena, and on the whole seemed inclined to refer

it to Africa. More in the spirit of ' audi alteram partem ' than from

any settled conviction of my own, I wrote a reply, in which I gave

some reasons for thinking that it might more probably have been

1 Ann. & Mag. Nat. Hist. April 1872 ; Melliss, I. c.'\i. 114.
3 •' On the Geographical Kelations of the Chief Coleopterous Fauna," Journ.

Linn. Soc. xi. no. 4D.
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originally connected with and peopled from Europe, although, also,

possibly connected at some period with Africa. More mature con-

sideration and subsequent researches hare confirmed my opinion."

Mr. Murray then goes on to point out how the fauna (as then known)
supported his conclusions as to its European origin. Of the flora he

writes :
—"The general result which I draw from the whole flora is,

that we have here a compound flora, certainly two deep, possibly

three deep. We have, in the first place, I believe, a genuine natural

Atlantic (that is, European) flora ; for in the face of the decided

testimony given by the fauna, I cannot accept Dr. Roxburgh's con-

clusions as to the supposed introduction and naturalization of every

species having a European habitat. If they can be proved to have

been introduced, good and well ; but I object to take the thing to be

proved as part of the proof. And in the next place, I believe, we
have the traces of an older African flora (why I call it older I will

explain when I come to speak of an ancient connexion between

Patagonia and South Africa) ; and I believe that both are due to

actual continuity, however circuitous or interrupted,with the respective

countries the impress of whose floras they bear

"Before leaving St. Helena, I have just one other argument to

adduce in support of its former connexion with the other Atlantic

Islands ; and that is, the fact (which has only recently been ascertained,

or, at any rate, only recently laid down in our maps) that there is a

long band of elevated submarine bottom running north from St.

Helena to the Cape-Verd Islands, and embracing in its course

Ascension Island and the shoal-ground on the equator."

Subsequently Mr. Murray explains how, in his opinion, there

might have been a land connexion between Patagonia and the Cape
of Good Hope, " sending out perhaps arms to Tristan d'Acunha and

St. Helena, which, however, have the option of what, I think, is a

still more ancient union in another direction," namely from Brazil,

rounding, but not touching, the Cape of Good Hope to Madagascar.

To one or other of these connexions (presumably the first) are owing

"the score or so of plants left on St. Helena and Tristan d'Acunha,

and a slight sprinkling of microtypal forms which still subsist at the

Cape."

I have now given the gist of what I have been able to find sug-

gested as to the origin of the flora and fauna of St. Heleua, and, be-

fore explaining my own views, will briefly recapitulate.

The facts may be thus stated :

—

1. A volcanic island of very ancient origin, very remote from con-

tinental land or other islands, and surrounded by an ocean 1 2,000

feet in depth on almost every side.

2. A terrestrial fauna and flora, the very great majority of the in-

digenous species comprising which are peculiar, and a marine fauna

with a large proportion of peculiar species.

The various theories suggested for the peopling of this island

arrange themselves as follows :

—

1. Special creation and no special affinities.

2. Land connexion with both Africa and America.



1878.] HEMIPTERA OF ST. HELENA. 451

3. As regards the fauna and part of the flora— land connexion from

the north, and Europeau affinities.

As regards the peculiar part of the flora—land connexion from the

south uniting Africa and America.

4. As regards the marine Mollusca, diffusion by means of the

Agulhas current from the south.

5. Affinities of the flora somewhat suggestive of extratropical

Southern Africa.

Against the first of these theories (special creation) it may be

argued that such a method is contrary to, as far as we can judge, the

whole scheme of creation, and that, while many things can be urged

against it, there is nothing to support such a belief.

Against the theories which necessitate the existence in time past

of a land communication with Africa or America, or both, all the

known facts militate. The non-existence in St. Helena of Amphibia
and terrestrial mammals 1

, the large number of peculiar species, as

well as the great depth of the surrounding sea, afford reasons for

thinking that it is extremely improbable that the island was ever

connected with either of these continents.

The other theories will be alluded to in giving my own.

A careful consideration of all the known facts leads me to believe

that two, if not three, epochs in the colonization of the island

may be distinguished, and that the great bulk of the inhabitants

came from the north, but not by means of a continuity of land.

The first of these epochs, or that in which the earliest inhabitants

of St. Helena reached the island, occurred possibly early in the last

glacial period, but perhaps and (even probably) in Miocene times ;

and the reasons for thinking so, as well as for believing that the

colonists came from the north, I will now try to prove.

In the first place, all the peculiar species belong either to peculiar

genera, or to genera which, if they have not yet been found in

Miocene formations, are (like the genera which have been found) so

widely distributed that it seems more than probable that they were

Miocene genera. The nearest relations of the peculiar genera are

also of this character.

To begin with the terrestial fauna, viz. the Mollusca, the Coleo-

ptera, the Hemiptera, and the Arachnida.

The molluscan genera are Succinea (with a peculiar subgenus),

Helix, Bulimus, and Achatina—genera which all date from the

Eocene, and which are all very widely distributed.

The Coleoptera, being more numerous, are not so easily disposed

of. Taking Mr. Wollaston's estimate of what are aboriginal species,

we have 40 genera, of which 25 are peculiar. The remaining 15

genera include 10 actually known as Miocene, 4 of wide distribution

and therefore probably Miocene, and 1 which is only known from

Madeira in addition to St. Helena. Of the 25 peculiar genera, 21

at least belong to families or subfamilies which are Miocene, and 3

are allied to very widely-spread genera.

The Hemiptera are not many in number, nor is our information
1 C. Darwin, ' Origin of Species,' 6th edition, p. 350.
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about their geographical distribution so complete as it is for the

Coleoptera. The total number of genera is 21, of which 8 are pecu-

liar. Of the 13 genera not peculiar, 4 have Miocene affinities, 3 are

very widely spread, and 6 are more or less widely distributed, but

there is a want of information regarding them. Of the 8 peculiar

genera, 4 have Miocene affinities, and 3 have relations of very wide

distribution, the remaining genus having African affinities.

As the Hemiptera are specially treated of in the second part of

this paper, I need not discuss them at length just now.

The supposed indigenous Arachnida belong to 13 genera, none of

which are peculiar. All the genera are widely distributed—many
very widely, reaching Australia and New Zealand. One genus is

Miocene, and 5 belong to families known as Miocene.

As already mentioned, there are no freshwater fishes ; and even if

the sea-fishes were more extensively known than they are, the conti-

nuity of the medium in which they live affords so many facilities for

the distribution of the species, that it is not very easy to learn much
from them. Still we find that both the geological age and the pre-

sent distribution of the 7 families to which the 17 peculiar fishes be-

long are very great, and that, on the whole, they seem to indicate the

same Palaearctic origin as the other classes.

The flora alone remains to be considered. The extratropical

South-African affinities of the flowering plants have been pointed

out by Sir J. D. Hooker. As to the cryptogams, many have a very

wide distribution, either as species or genera ; and while many, from

their geological age, have had ample time for diffusion, it would seem

that even at the present day cryptogams have greater facilities for dis-

persion than phanerogamic plants. In addition, more information as

to their geographical distribution is necessary before they can be

considered to throw very much light on the subject we are con-

sidering.

The facts connected with the aboriginal fauna to which I have

just called attention seem to indicate that its probable origin was

somewhat after this manner :

—

1

.

That the first settlers arrived at a very early date, and that

no very great additions, from outside the island, were made to them

from that period up to the time when man's agency came into

force.

2. That they did not arrive in a body, but that the colonization

of the island was spread over a considerable period.

3. That the road by which they came was not on a continuous

land-surface.

4. That the colonists came from the Palaearctic region.

I shall now endeavour to prove these statements seriatim.

1. The first settlers arrived at a very early date.

As, thanks to Mr. Wollaston, the Coleoptera form the best-known

group of the animals of the island, we will see how they support

my argument. If the colonization did not take place at a very early
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period, there ought to be some genera represented (amongst those

which are not absolutely peculiar) which are of comparatively recent

origin ; but the facts are that out of 15 genera not peculiar, 10 are

actually Miocene 1
, and 4 others are of such wide distribution that,

though they have not yet been detected in Miocene formations, they

must be of Miocene age. The remaining genus may have either

been a later importation, or, what is as likely, originated en route.

The 25 peculiar genera are all, as I have stated, allied to Miocene,

or probably Miocene, families ; and their great number is an addi-

tional argument in favour of the long isolation and consequent early

settlement of St. Helena.

The Hemiptera (so far as our defective knowledge of their geolo-

gical and geographical distribution goes) tell the same tale. Of the

13 genera not peculiar, 4 have at least actual, and 3 probable,

Miocene affinities ; of the remaining 6 we know less. Of the 8

peculiar genera, 4 have actual and 3 probable Miocene affinities.

Again, we learn the same thing from the Arachuida. The 13

genera are all probably Miocene, 1 being and 5 belonging to families

known as Miocene.

The 4 genera of terrestrial Mollusca are all Eocene ; and one has a

peculiar subgenus. These quite support the evidence learnt from

the insects.

2. The aboriginal fauna did not arrive all at once, but the coloni-

zation was spread over a lengthenedperiod.

This is a question into which I need not enter at length, but

merely refer to Mr. Darwin's remarks on the inhabitants of oceanic

islands
2
, and point out how the great number of peculiar species in

St. Helena bears out his arguments. If all the inhabitants had

arrived simultaneously, their mutual relationships would have been

undisturbed, and the liability to modification consequently less-

ened by the absence of new forms of competition. Spread over a

lengthened period, the colonization of a new land must inevitably

upset the preexisting relationships of the colonists, and result in, as

we see in St. Helena, many modifications of form.

3. The road by which the colonists travelled was not on a continuous

land-surface.

This, too, is a question not requiring lengthy consideration here.

The absence of Batrachians and terrestrial mammals is quite in

accordance with what Mr. Darwin has shown is the rule in oceanic

islands ;
and, moreover, the argument in favour of gradual coloniza-

tion also supports that of want of continuity of land-surface.

4. The colonists camefrom the Palaarctic Region.

This is capable of consideration under two headings :— 1, the Palae-

1 There seems reason to believe that many genera of insects known as Miocene

are also of Eocene age.
2 L. c. p. 348.
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arctic character of the fauna ; and, 2, the road by which it came ;

but these will be most conveniently treated of together.

St. Helena is, as has been already said, a small island of ancient

volcanic origin, very distant from any continent, and surrounded by
very deep sea. The nearest land is Ascension Island, 698 miles

north-west of St. Helena ; and nearly double that distance uorth of

Ascension lie the Cape-Verd Islands. Improbable as it may
seem to many, this is the route by which, I think, the aboriginal

fauna reached St. Helena.

But it is not necessary to believe that the colonists crossed such

wide stretches of ocean. "Stepping-stones," in the shape of other

islands, doubtless existed ; and, in fact, we can trace the remains of

some of them. For, deep as is the ocean round St. Helena, a some-
what shallower sea (still, however, very deep) extends between it

and Ascension, and is continued north to the equator, where a yet

shallower place is to be found, not more than 700 or 800 miles from
the Cape-Verd Islands. It seems not only possible but extremely

probable that in this equatorial shoal we have the wreck of an island
;

and as the line indicated coincides with an area of depression as well

as of volcanic action (extending more or less from Iceland to Trinidad

and Tristan d'Acunha), there is no reason why other islands should
not have existed, of which (as Mr. Darwin says) " not a wreck now
remains."

It may be argued against this theory that, if it were probable, then
Ascension should have a larger native fauna than it at present pos-
sesses ; but, as far as I can learn, the present Ascension is of com-
paratively recent origin, and supplies an argument in favour of my
view that volcanic action has made great alterations in the sup-

posed line of route. If (as seems probable) the present Ascension
is comparatively recent, it by no means follows that an older island

did not once occupy its place and possess a larger fauna than its suc-

cessor, which has been possibly colonized from St. Helena. (I may
here call attention to Mr. Melliss's remarks 1

, that Sterna fuliginosa
does not remain all the year at St. Helena, but probably migrates to

Ascension, returning to St. Helena at the end of the year. If there is

any thing in Mr. Wallace's theory that the lines of migration of birds

often coincide with ancient land-connexion 2—which, however, Colonel
Drummond Hay has shown 3

to be by no means invariably the case

—

then this would seem to point at some closer connexion in former
times between St. Helena and Ascension.)

But even assuming that the supposed requisite intermediate islands
existed, it is necessary to find some means by which the tide of emi-
gration was induced to flow towards St. Helena.
At the present time both the ocean-currents and the prevailing

winds would tend to lessen, if not, as seems more probable, to

entirely prevent, emigration in that direction, even if the " stepping-
stone " islands still existed. The S.E. trade is the prevailing wind

;

and the great Agulhas current sweeps past St. Helena from the
1 L.c. p. 98. 2 Geographical Distribution of Animals, i. p. 22.
» Scottish Naturalist, 1877-78.
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Cape of Good Hope towards the West Indies, and, while effectually

stopping any emigration from the north, does, in fact, occasionally

(as we shall presently see) bring new inhabitants to the island from
the south. Given, therefore, any cause by which the present direc-

tion of the winds and currents could be reversed, the probability of

colonization from the north would be immensely increased. But
when we find, as in reality we do, that one and the same cause not

only reversed the winds and currents, but induced an immense tide

of migration to flow from the north to the south, then it seems
pretty evident whence St. Helena derived its fauna, if that fauna be,

as I shall presently show it is, of a Palaearctic character.

The cause I have alluded to is one or other of the northern glacial

periods, either the last or one in Miocene times. That during such
a period the equatorial currents were reversed, Dr. Croll 1 has shown
there are very good reasons for believing ; and as regards the flow

of migration southwards at the same time, we know that that must
necessarily have taken place2

.

But perhaps it may be argued that similar reasons to those which
I have advanced to show that the colonization was from the north
may be brought forward to prove, with as great probability, that the

colonization was from the south. We have seen, however, that the
present configuration of the sea-bottom is much more in favour of

the northern than of the southern theory ; we, know, moreover, that

emigration from the north has always been more powerful than from
the south ; and I will try to show that the character of the fauna is

in favour of the northern view.

It is now generally admitted that the Cape-Verd Islands belong
to the Palsearctic region, and have derived their fauna through
the Canaries and Madeira. If, then, St. Helena got its fauna
by that route from the north, the affinities should be Palaearctic,

and the imprint of the fauna of the route should be more or less

discernible. That this imprint is not more manifest is explained,

I think, by reason that the route was interrupted at the St.-Helena
end, and that island cut off, at a very remote date ; the other islands

being less inaccessible, have had their faunas altered very consider-

ably by later importations, and their original settlers less modified
by the fact that the colonization was more en masse and that fresh

blood has tended to preserve the old types.

Mr. Wollaston, whose opinion must be received with the greatest

respect, arrived at the conclusion, as I have already mentioned, that

St. Helena had little in common with the faunas of the Atlantic

archipelagos to the north ; but even he admits that " two of the most
significant of the Rhynchophorous types—namely Nesiotes (of the
Tanyrhynchidcp.) and Acarodes (of the Anthribiidce)—are allied con-
spicuously to Echinosoma and Xenorchestes of the Madeiran archi-

pelago."

Most of the coleopterous genera not peculiar to St. Helena have
already been cited in evidence of the very ancient peopling of the

1 Quoted in Dr. J. Geikie's ' Great Ice Age,' p. 107, &c.
a Darwin, I. c. p. 339, &c.
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island. Most of these genera, in addition to being Miocene and of

very wide distribution, are characteristic Palsearctic genera at the

present time. Amongst the peculiar genera many have their

affinities (and, hence, probable ancestry) with Palsearctic genera

;

while in the North-Atlantic islands there seems to me to be more

evidence of alliance with St. Helena than Mr. Wollaston was inclined

to admit. Mr. Murray (whose line of migration, in part, at leasi,

coincides, as will have been noticed, with mine—he arguing, however,

for continuity of land) was decidedly in favour of affinity with the

North-Atlantic islands ; and his knowledge of Coleoptera was, it

must be allowed, so extensive as to require his opinion to be received

with attention. It is true that since he wrote on the subject our

knowledge of the St.-Helenian Coleoptera has been immensely

increased ; but so far as I cau see, nothing has been found to invali-

date (but rather to increase) the argument in favour of such alliance.

Taking Mr. Murray's abstract
1
of the Coleoptera of the North-

Atlantic islands, we have in Madeira 266 endemic species against

120 aboriginal European species, the endemic species being all akin

to European forms. Then in the Canaries we find that, out of a

total of 930, 224 species are identical with Madeiran, the peculiar

characters of the Madeiran fauna being there in force. Next come
the Cape-Verd Islands, of which Mr. Wollaston says, " Our recent

explorations in the Cape-Verdes have shown their coleopterous

population to be so far more than I had anticipated on the Canarian

and Madeiran type, that I am any thing but certain that it would not

be more natural to regard the whole of these Atlantic islands as

characterized by a single fauna unmistakably the same, even whilst

necessarily differing as to many of its exact details (and through the

fact of mere distance) in the more widely separated groups."

In fact we find in the three archipelagos just what might have

been expected. As we move southwards the same general character

of the fauna is found to be present, but the particulars gradually

alter. And this, it seems to me, is apparent even when St. Helena

is reached. Making due allowance for its remoteness and different

latitude, the character of the fauna is the same, though the details

are very considerably altered. For example, in Madeira we have

the Heteromerous genera Hadrus and Hegeter, with 3 and 1 species

respectively ; in the Canaries Hadrus has vanished, but Hegeter has

no less than ] 9 species ; in the Cape-Verds Hegeter has almost

disappeared, having but a single species, but its place has been taken

by a new genus, Oxycara, with 10 species ; in St. Helena all these

genera have vanished, but are represented by two new and allied

genera

—

Hadrodes and Tarphiophasis, regarding the first of which

Mr. Wollaston remarks that it has a good deal in common with the

Madeiran Hadrus. Tarphiophasis too seems evidently a develop-

ment of Hadrodes, just as the latter is of Hadrus. Then, again, Mr.
Wollaston remarks of the St.-Helenian Opatrum hadroides that it

is closely allied to species from the Cape-Verd, Canarian, and
Madeiran archipelagos, and is even more akin to one, and probably

1 L. c. p. 12 &c.
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identical with another, Cape-of-Good-Hope species—the significance

of which latter facts will be alluded to in connexion with the flora.

Again, the genus Euxestus was known from Madeira only, till Mr.
Wollastpn discovered another species in St. Helena.

But as the most remarkable fact in the coleopterous fauna of St.

Helena i3 the enormous preponderance of Cossonidce—more than a

quarter of the endemic species belonging to that family—which
seem to find there their metropolis, we ought, if the line of migra-
tion is by Madeira &c, to find in the latter a significant development
of this family. And so we do. " In the Madeiran and Canarian
groups," writes Mr. Wollaston 1

, "there is scarcely any fact [the

insular-loving nature of the Cossonidce] more distinctly observable

—

where every detached rock is tenanted by some one representative,

or more, of this particular department. Nor are trees and shrubs

(which seldom flourish in localities thus weather-beaten and exposed)

by any means essential for their support, the pithy stems of the

ordinary plants being amply sufficient to sustain them ; and I have
frequently found the stalks of dead thistles and Umbelliferse to be

perforated through and through by their ravages." Mr. "Wollaston

found 19 species in Madeira and 14 in the Canaries. The Anthri-
biidce (which include the next largest number of endemic species in

St. Helena) indicate a like derivation ; but enough has, I think, been
brought forward to show both the Palsearctic origin and probable

route of migration of the Coleoptera of St. Helena.

The Hemiptera are not fitted (from the reasons already given) to

teach us so much as the Coleoptera ; but 12 at least, if not all, of the

13 non-peculiar genera are Palsearctic, and many of them Madeiran.
The peculiar genera have also nearly all strong affinities with Palse-

arctic genera. Just as the whole facies of the Madeiran Hemiptera
is European, so that of the St.-Helenian is Madeiran and European.

The characteristics of the Arachnida and of the terrestrial Mol-
lusca have already been pointed out.

But let us now see if there be any thing in the manner of life of

the aboriginal animals of St. Helena which would make their passage

across the sea not only a possible but a probable occurrence. If we
can find that a majority of them are connected with plants, it is not

difficult to imagine how they might have been drifted by sea-

currents to the island ; but if, in addition, it turned out that many
inhabited the interior parts of plants, their carriage across the sea

would pass from the region of possibility into that of probability.

Mr. Wollaston has carefully recorded the modus vivendi of the St.-

Helenian Coleoptera ; so we will try and prove our case from his

evidence.

At least half of the 12 endemic species of the genus Bembidium
have the very abnormal habit, for that genus, of living icithin the

dead and rotting stems of the tree ferns. (I may note here that in

the Madeiran group 10, in the Canaries 14 (7 peculiar), and in the

Cape-Verds 5 species of the genus have been found.) The
following St.-Helenian genera are also, amongst others, especially

1 Trans. Entom. Soc. London, 1873, iv. p. 433.

Proc. Zool. Soc— 1878, No. XXX. 30



458 dr. f. b. white on the [May 7,

wood-frequenting

—

Anchastus, Anobium, the 17 genera of Cos-

sonidce, Nesiotes, &c.

Thus 1 6 out of the 25 peculiar genera, and nearly 80, at least,

out of the 1 29 peculiar species, live in wood at some period of their

existence. The Anthribidce, of which 26 species occur in St.

Helena, are not wood-borers, although probably lignivorous as larvae,

but cling rather tenaciously to foliage, dead wood, &c. ; and they,

as well as most of the remaining Coleoptera as well as the species of

the other groups which are also attached to plants, must be specially

liable to transportation in or about drift-wood, &c. In the case of

winged species the winds, of course, would assist in the work.

But it is unnecessary to pursue this subject any further, save to

mention that though most of the plant-frequenting beetles are

attached to some one or other of the peculiar plants, it by no means
follows that their ancestors were so restricted ; for, as observed by
Mr. Wollaston, some at the present day devour with apparently

equal relish, the native arborescent Compositae and the introduced

Coniferae. . Nor is it necessary to suppose that they were introduced

with the tree Compositae, because it is probable that the progenitors

of the latter were not arborescent when they arrived in the island, but

that that condition was gradually evolved 1
. Some of the Cossonidce

are quite content with the pithy stems of thistles &c, though the

family is essentially wood-loving.

It is also worth while noting the extreme paucity of that section

of the Coleoptera known as the Phytophaga, which seems to show
not only that the lignivorous beetles had more facilities of transport

than those that merely fed upon the leaves of plants, but that, as

Mr. Wollaston remarks, the early flora of St. Helena was essen-

tially a woody one. Now that the forest has vanished, and though
the greater part of the island is suited for the Phytophaga, yet the

number of species remains the same—showing, I think, that coloni-

zation (apart from that brought about by man's unintentional

agency) is not now going on.

A word now as to the flora. The aboriginal plants have, as has

been already said, most affinity with the flora of Southern extra-

tropical Africa. This affinity can surely only arise from a common
origin ; and if, as I have attempted to prove, the origin of the fauna

is Palaearctic, it seems reasonable to suppose that the origin of the

flora is the same, and that the same agencies which brought its

fauna to St. Helena brought its flora also. Without going into

details of the South-African flora (for which, indeed, I have not the

materials), I may mention that there are one or two genera of plants

common to it and to St. Helena which are strongly suggestive of a
Palaearctic origin and dispersion by the influence of a glacial epoch :

—

for example, Slum, which has an endemic representative in St.

Helena ; the very characteristic Cape genus Pelargonium, which has

a straggler in Syria (where, be it noted, the endemic St.-Helenian

coleopterous genus Haplothorax has, according to Lacordaire, its

nearest allies) ; and others.
1 Darwin, I r. p, 350.
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Here I may be permitted to quote a remark by Mr. Darwin

on this point l
:
—" In Africa, several forms characteristic of Europe

and some few representatives of the flora of the Cape of Good Hope

occur on the mountains of Abyssinia. At the Cape of Good

Hope a very few European species, believed not to have been

introduced by man, and on the mountains several representative

European forms are found which have not been discovered in the

intertropical parts of Africa. Dr. Hooker has also lately sbown

that several of the plants living on the upper parts of the lofty

island of Fernando Po and on the neighbouring Cameroon Mountains,

in the Gulf of Guinea, are closely related to those on the mountains of

Abyssinia, and likewise to those of Temperate Europe. It now also

appears, as I hear from Dr. Hooker, that some of these same

temperate plants have been discovered by the Rev. R. T. Lowe on

the mountains of the Cape-Verde Islands. This extension of the

same temperate forms, almost under the equator, across the whole

continent of Africa and to the mountains of the Cape-Verde

archipelago, is one of the most astonishing facts ever recorded in the

distribution of plants
" 2

. Mr. Darwin then proceeds to show how

iu a glacial epoch the temperate flora might have invaded the whole

of Africa, and at the return of warmer conditions been driven up the

mountains, or in some cases become gradually acclimatized.

In connexion with this possible, and, as it seems to me, probable,

community of origin of the floras of the Cape (in part) and of St.

Helena, the significance of the occurrence at the former place of

several Coleoptera and Hemiptera closely allied to, if not identical

with, St.-Helenian species, is not to be overlooked 3
.

It is not to be wondered at, then, that we do not find, in the parts

of Africa nearest St. Helena, much, if any, relationship to the island

fauna and flora. That such relationship, so far as community of

origin is concerned, once existed, I have little doubt ; but the return

to tropical conditions and the reestablishment of the tropical fauna

and flora have obliterated, except on the mountain-summits, all

traces. Aud St. Helena by its isolated position and temperate

climate (the mean temperature of the year being only about 61°) is

to all purposes a mountain.

The affinity of the Hemipterous genus Megarhaphis to the

African Macrorhaphis (of which one species is from the Cape, and

the other.—rather doubtful as to the genus—is from the Congo)

seems to be an exception ; but as we do not know the exact nature of

the locality whence the Congo species was derived, and as it is as

likely as not to be a mountain and not a tropical insect, it may after all

prove our case by being a descendant of one and the same Palsearctic

ancestor as the Cape and St.-Helenian species.

There still remain some elements in the fauna and flora of St.

Helena to be accounted for.

1 Origin of Species, p. 337.
2 See also Professor Oliver's ' Flora of Tropical Africa,' in which the

occurrence of several species, not only European but even Arctic, is recorded.
3 Certain European Hemiptera are also natives of the Cape.

30*
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For example, there is the one peculiar land-bird, Aigialites

sanctcB-helencB, which is so closely allied to xlfrican species that it

is, in all probability, a comparatively recent introduction. It seems

rather remarkable that there are not more peculiar land-birds ; and
the absence of Bats (none of which are recorded by Mr. Melliss) is

another curious feature in the fauna of the island.

There are also the species of West-Indian fish and marine Mol-
lusca as well as the Indian-Ocean species of the same groups. Not
very much can be made out of our present knowledge of these ; but

it seems to me that no great obstacle exists to their introduction by
means of the ocean currents. The present currents might have

brought the southern and eastern species, while the reversal of the

currents during a glacial period would bring the West-Indian and

Brazilian animals. Though I have already invoked the agency of a

reversed current for the purpose of bringing the Palsearctic fauna

to the island, I think it is improbable that the arrival of the West-
Indian fish at St. Helena was contemporaneous with that of the

ancestors of the endemic fauna, though, in the case of some of them,

it is quite possible. I would rather suppose that, since they are

species of presumably later origin (or, should their origin be as

remote as that of the endemic species, yet it was elsewhere than at

St. Helena), they were brought to the island during a later (or a

later part of the last) glacial period than the ancestors of the endemic

species.

There are also certain elements in the flora, viz. the five tropical

weeds or sea-side plants of very wide distribution, which Sir. J.

Hooker refers to. These are almost certainly of later introduction

than the endemic and peculiar flora. Mr. Melliss remarks \ of

Entadu scandens, L., that the large seeds ** are cast ashore on the

windward side of the island, having been brought from the Mau-
ritius, or elsewhere, by sea-currents. They have been known to

germinate ; but it is doubtful if one now exists there." This fact

is suggestive of the origin of the five plants alluded to, as well as of

some others thought by Mr. Melliss to be indigenous.

Part II. Descriptive.

In his recent work upon St. Helena, Mr. Melliss was able to

record the occurrence of only 8 species of Hemiptera. The names
of only five species had apparently been determined ; and of these 4

were evident introductions.

It was therefore left to Mr. Wollaston to add considerably to our
knowledge of the St.-Helenian species of this order. The list which
I now submit to the Society embraces the results of his six months'
exploration of the island ; and though it probably does not include

all the native species, yet there is reason to suppose that the collection

is a very representative one.

A few months before his lamented death, Mr. Wollaston placed

the collection in my hands for determination, with directions that a

1 L. c. p. 266.
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" set of types " should be placed in the British Museum, and that

the new species should be described in a single paper and not piece-

meal. The first of these requests I have already carried out ; and

the second I now proceed to fulfil. The type specimens of all the

new species, as well as a larger number of specimens in cases where

the species was represented by more than two individuals, will be

found in the British Museum.
The following is a list of the species in the collection :

—

Order HEMIPTERA.
Suborder Heteroptera.

Fam. Cimicina, Stal.

Subfam. Asopina, Stal.

1. Megarhaphis wollastoni, Buchanan White.

Subfam. Pentatomina, Stll.

2. Nezara viridula, L.

Fam. Lyceid.e, Stll.

Subfam. Berytina, Stal.

3. Metacanthus concolor, Buchanan White.

Subfam. Lygjeina, Stal.

Div. Orsillaria, Stal.

4. Nysins sanctcB-helence, Buchanan White.
5. Nysius thymi, Wolff, var.

Fam. Cimicid.e, Stal.

Subfam. Anthocorina, Reut.

Div. Anthocoraria, Reut.

6. Hapa contorta, Buchanan White.

7. Cardiastethus bicolor, Buchanan White.

3. Lyctocoris ca?npestris, F.

Div. Microphysaria, Reut.

9. Mynnedcbia fuliginea, Buchanan White.

Subfam. Capsina, Reut.

Div. Phytocoraria, Reut.

10. Calocoris (Megacoehtm) lustratus, Buchanan White.

Div. Cyllocoraria, Reut.

1 1

.

Orthotylus mutabilis, Buchanan White.

Div. Capsaria, Reut.

12. Lygus apicalis, Meyer.
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Div. Plagiognatharia, Reut.

13. Agrametra cethiops, Buchanan White.

14. Psallus flavosparsus, Buchanan White.
15. Psallus lutosus, Buchanan White.

16. Psallus vinaeeus, Buchanan White.

Fam. Nabid^e, Stal.

Subfam. Nabina ( = Coriscina, St&i).

1/. Nabis capsiformis, Germ.
18. Vernonia ivollastoniana, Buchanan White.

Fam. Saldid^e.

19. Salda aberrans, Buchanan White.

Suborder Homoptera.

Fam. Fulgorina.

Subfam. Issini.

20. Issus coleoptratus, F.

Subfam. Delphaccnj.

21. Liburnia (Ilburnia) ignobilis, Buchanan White.

Fam. Jassina.

Subfam. Bythoscopini.

22. Stonasla undulata, Buchanan White.

23. Stonasla consors, Buchanan White.

24. Nehela vulturina, Buchanan White.

Subfam. Acocephalini.

25. Argaterma alticola, Buchanan White.

26. Argaterma multisignata, Buchanan White.

Subfam. Jassini.

27. Grypotes (?) insularis, Buchanan White.

28. Thamnotettix sanctcs-helence, Buchanan White.

29. Jassus wollastoni, Buchanan White.

Subfam. Typhlocybini.

30. Chlorita edithce, Buchanan White.

There were besides in the collection several species in immature
condition and hence undeterminable. One of these species, which
is a native of the high central ridge, appears to belong to the Coreini

;

and any future explorer of the island would do well to search for it.

To the list must also be added Acanthia lectularia, L., a doubtless

introduced species recorded by Mr. Melliss, and Cixius sanctce-

helence, StS.1 (Eugenies Resa, Entomol. Bidr. 2/2. 148), a probably
endemic species. Mr. Melliss also mentions the occurrence of several
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Aphides and Cocci. Of the 30 determinable species in Mr. Wol-

laston's collection 5 species

—

Nabis capsiformis, Germ.,

and
Issus coleoptratus, F.,

Nezara viridula, L.,

Lyctocoris campestris, F.,

Lygus apicalis, Meyer,

have been probably introduced since the island was discovered.

The species which I have referred to Nysius thymi, Wolff, may also

be an introduction ; but I am more inclined to consider it a native.

The remaining 24 species seem to be all peculiar to the island ;

and for the reception of 10 of them I have been obliged to create 7 new

genera and 1 new subgenus. Mr. Wollaston has not, unfortunately,

recorded for the Hemiptera, as he has done for the Coleoptera, the

special modus vivendi of each species ; but as the particular part of

the island inhabited by each was briefly noted by him, I have been

careful to give all the information I can.

Megarhaphis, gen. nov.

Genus Macrorhaphidi valde affine. Caput apice subtritncatum,

lobis eequilongis. Rostrum 'articulo 2° 4°que subcequilongis, sin-

gulatim 3° longioribus. Thorax marginibus lateralibus subcal-

losis, vix tranversim rugosus. Scutellum parte apicali retrorsum

angustata, frenis ultra medium scutelli continuatis. Carina

mesosternalis mediocris, nee lata nee sulcata. Venter spina

basali longa compressa armatus, apud marem maculis sericeis

hand instructus. Femora antica subtus apicem versus spina

parva armata. Tibia antica vix dilatatce. Membrana costis 8

instructs.

There is no doubt that Megarhaphis is closely allied to Dallas's

genus Macrorhaphis ; but it seems to me that the characters pointed

out above are of importance sufficient to necessitate the creation of

a new genus for the species described below. The difference in the

comparative proportions of the joints of the rostrum, the narrow and

unfurrowed keel of the mesosternum, the absence of the two silky

spots on the venter of the male, and other points will at once dis-

tinguish Megarhaphis from Macrorhaphis,

1. Megarhaphis wollastoni, sp. n.

M. elongata, rufo-brunnea, rude et dense nigro-punctata ; thoracis

angiitis lateralibus prominulis obtusiusculis ; pedibus corpore

concoloribus ; antennis paullo pallidioribus ; capitis lineis 2 lon-

gitudinalibus ocellos includentibus, marginibus tyli, vitta centrali

capitis subtus sternique, maculis marginalibus dorsi abdominis,

nebulisque ventris nigris ; spina basali ventrali ad apicem testacea

;

membrana brunneo-fusca. Capitis lineis 2 longitudinalibus inter

ocellos ad apicem currentibus, margine interiore orbitce, tyloque,

pronoti callis irregularibus prope marginem anticum, necnon

carina longitudinali angusta, scutelli linea apicali longitudinali

subelevata, corii spatiis irregularibus {una ad medium, altera prope

apicem), haud vel vix punctatis ; sterna ventreque minus dense
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punctatis, carina ventrali Icevigata ; scutello fovea parva sed

profunda utrinque ad basin prope pronoti angulos posticos sat

productos instructo.

cJ . Long. 13, lat. 6 m. m.
Hab. "West Lodge" (exemplar unicum).

M. wollastoni agrees in many points of sculpture &c. with the

description of Macrorhaphis (?) acuta, Dall. (List, i. 88. 2), from

Congo, which species may perhaps pertain to the genus Mega-

rhaphis.

2. Nezara viridula, L.

Two examples without note of locality. This almost worldwide

species is probably an introduction.

3. Metacanthus concolor, sp. n.

M. ochraceus ; antennarum articulo 1° annulis, uno prope basin,

altera sat lato ad apicem, articulo ultimo (apice excepto), rostro

ad apicem, oculis, scutello (basi spinaque exceptis), femorum
tibiarumque apicibus tarsisque necnon corii marginibus angus-

tissime exteriore et interiore apicali plus minus piceis aut piceo-

nigris ; capitis vertice linea elevata longitudinali instructo

;

pronoti lobo antico rude punctalo, sulco sat profunda inter lobos

callis 3 irregularibus instructo, lobo posteriore postice valde

elevata et longitudinaliter carinato ; mesoslerni spina laterali

longissima, primum recta, deinde retro curvata.

d . Long. 5 m. m.
Hab. ad "The Barn," ubi Aster glutinosus (Roxb.) (anglice

" Scrubwood") occurrit.

I have seen only one specimen.

4. Nysius sanctjE-heeenjE, sp. n.

N. oblongus, ochraceus, setulis brevibus concoloribus vestitus ; an-

tennis, rostro, capite, pronoti impressione lineari transversa

anteriore, scutelli basi sternoque plus minus rvfo-brunneis ; an-

tennis articulo 4° basi excepto, rostro ad apicem, capite vitta

utrinque inter oculos, punctis pronoti maculisque utrinque ante

marginem posticum, scutelli punctis, costis et maculis clavo disco-

quecorii, hujus margine apicali plus minus interrupte, membrana
maculis irregularibus, femoribus maculis, apice tarsorum, sterno

ad medium, necnon maculis ventris nigris vel fusco-nigris.

Bucculis basin capitis vix attingentibus, pone medium retrorsum

sensim humilioribus ; articulo 1° roslri pone bucculas extenso et

basin capitis atlingente ; capite cum oculis quam apex pronoti

laliore; antennarum articulo 2° quam 3 US
longiore ; pronoto et

scutello (illius basi excavata excepto) carina levissima instructis ;

mesosterno distincte sulcata ; margine costali corii antice recto,

dein rotundato-ampliato.

<5 2 • Long. 5|-G|, lat. 2-2| m. m.
Hab. in intermediis editioribusque insulse— " Plantation," " West

Lodge," " Luffkins," et ad " Diana's Peak."
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Nysius sanctce-helence varies considerably both in the number and

intensity of tlie darker markings. Sometimes the whole of the

clavus and disk of the corium are fuscous with pale spots, and the

apical margin entirely infuscated ; but the widened anterior margin

of the corium is almost always immaculate, except that sometimes

there is a dark streak near the apical margin.

This species belongs to the section a a of the genus Nysius in

Stal's ' Enumeratio ;' but it does not appear to be very closely allied

to any of the species therein placed.

5. Nysius thymi, Wolff.

Hab. in intermediis editioribuscpie insulse—" Plantation," " West
Lodge," et ad " Diana's Peak."

I cannot find any points of distinction between British and St.-

Helena specimens of this common and variable European species,

except that the latter seem to be rather smaller and to have more

slender antenna? and legs.

It does not appear to have been previously found out of Europe.

Hapa, gen. nov.

Corpus oblongo-ovatum, parce hirsutum. Caput sulca transversa cur-

vata inter oculos anterius prceditum, inter oculos latum, modicepro-

ducturn, collari mediocri instructum, pone oculos Iceve nitidumque

.

Antenna piloses, articulo 1° apicem capitis superante, 2° sursum

leviter incrassato, 3° 4°que filiformibus. Rostrum medium

mesosterni attingens, articulo 1° oculos attingente. Pronotum

haud vel obsoletissimo collari instructum, transversum, apice

truncato, basi levissime concava, angulis anticis rotundatis et

maxime depressis,lateribus acutis ; discus anterius convexo trans-

verse rugosus, posterius depressus et leviter concavus ante angulos

posticos, ad medium sulco longitudinali plus minus obsoleto

instructus. Scutellum anguste transversum, ad basin convexum

concavum ad marginem utrinque pone basin, apice leviter acumi-

nata, disco leviter concavo et leviter longitudinaliter rugose.

Elytra macropterorum apicem abdominis paullo superantia et

membrana obsolete 3-venosa. Elytra scepius tantum dimidio ab-

dominis cequilonga, membrana haud instructa. Femora antica

maris reliquis crassiora ; tibice anticce apicem versus distincte

incrassatce, margine inferiore serie brevissimarum spinularum

instructo ; tibice posticce spinis nonnullis setiformibus instructs.

Pedes femince graciliores, tibiis anticis haud incrassatis nee ut

in S formatis. Quartum et sequentia segmenta abdominis maris

sinistrorsum asymmetrica, supra 4°, 5° 6°que abdominalibus et 1°

genitali segmentis sinistrorsum maxime abbreviatis; segmento 1°

genitalifere conlecto ad marginem sinistrum ; segmento genitali

ultimo (ut videtur) triangulari, levitur sinistrorsum contorto,

latere sinistro foramine calloso-marginato (quod fere cequilon-

gum est ac segmentum), instructo. Quarti segmenii abdominis

subttis margo posticus ad latus sinistrum profunde sinuatitm.

Abdomen femince symmetricum. Apex abdominis d" et ? pilis

nonnullis longis apicem versus instructus.
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Genus Piezostetho affine.

Nomen a Maori " hapa " (contortus).

Obs. In Piezostethus, to which the genus is allied, the males

have also unsymmetrical hind bodies—a fact, by the way, that I

do not see noticed in any of my books.

6. Hapa contorta, sp. n. (Plate XXXI. fig. 1.)

H. piceo-nigra, pilis brunneis vestita ; capitis apice, antennis,

pronoti margine postico, elytris, pedibus abdomineque plus minus

piceo-brunneis ; rostro, antennarum articulis duobus ultimis,

cuneo ad basin, trochanteribus, femoribus ad basin, tibiis ad

basin apicemque et tarsis plus minus dilutioribus ; abdomine

obscuriore variegato. Macropterorum clavi disco, corii margine

antico basin versus, et macula ad medium basale membrana;paullo

dilutioribus ; membrana fusco-luteo-brunnea, venis obscurioribus.

d
1 $ . Long. 3-3|, lat. H m. m.

Hab. in excelsioribus insulse, ad " Diana's Peak."

I have seen but a single macropterous specimen, and that rather

mutilated.

7. Cardiastethus bicolor, sp. n.

C. niger, capillis pallidissime brunneis vestitus ; antennis, rostri

apice, elytris pedibusque luteo -brunneis ; capite nitido rufo-

brunneo, clypeo dilutiore ; rostro (apice excepto), antennarum

urticulis 2 ultimis, elytrorum suturis, margine interiore lato

embolii, margine interiore discoque cunei plus minus fusco-

brunneis ; membrana luteo-fusca. Capite Icevi; clypeo sat

angusto ; pronoto (callo excepto) , scutello elytrisque subtiliter

punctatis.

Long, circa 2| m. m.
Hab. in intermediis insulee

—" Plantation."

Rather closely allied to C. testaceus ; but, besides differing in

colour, C. bicolor is a narrower and more slender insect.

9. Myrmedobia fuliginea, sp. n.

M. atra ; antennis piceis, articulo 1° dilutiore ad basin, articulo

2° ad basin medium apicemque albido, articulo ultimo ad apicem

rufo-piceo ; pedibus piceo-nigris, femoribus posticis ad apicem,

annulis 2 ad medium tibiarum anticarum intermediarumque, et

dimidio basali tarsorum omnium albidis ; capite convexo ; antennis

subtiliter pubescentibus, articulis 2° 3°que subcequilongis ; pro-

noto maxime convexo, annulo male definito, sulco transverso,

radio ; elytris margine antico anguste rejlexo.

5 . Long. 1 m. m.
Hab. locos editiores supra " West Lodge."

10. CALOCORIS (MEGACOZLtrM) LUSTRATUS, Sp. 11.

C. sordide stramineo-testaceus, maculisparvis fuscis rufisque remote

et obscure notatus, capillis tenuibus adpressis pallido-aureis

vestitus; pronoto obsoletissime punctulato ; oculis, maculis parvis
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in disco et ante marginem posticum pronoti, macula geminata ad
basin scutelli, dimidioque apicali femorum posticoruin plus minus
brunneo- vel rufo-fuscis ; apicibus rostri scutelliquefusco-nigris ;

antennarum articulo 3° ad apicem et articulo 4° toto, apice

imo tibiarum anticarum, apicibusque tarsorum omnium pallide

fusco-brunneis ; capite, antennarum articulo 1°, dimidio apicali

femorum anticorum intermediorumque, tibiis omnibus ad basin,

et interdum elytris et lateribus abdominis supra subtusque, sat

conferte rufo-sparsis.

c? 2 • Long. 6, lat. 2 m. m.
Hub. in intermediis insulae—" Plantation."

Sometimes the apical half of the antennae is vinous-red in colour

and the fuscous markings generally more suffused with red.

11. Orthotylus mutabilis, sp. n.

O. pallidefusco-brunneus, capillis pallidis vestitus ; pronoti margine
postico elytrorumque margine exteriore anguste fusco-nigris

;

elytris lutescenti- vel viridescenti-fuscis ; antennis pedibusque

rufo-fuscis, illarum articulis 1 ° ad basin, 2° ad apicem, 3° 4°que,

nection tarsorum articulo ultimo et interdum tibiis ad basin,

obscurioribus ; rostro ochraceo, apice fusco-nigro ; membrana
pallide fusca venis dilutioribus. Sat angustus, elongatus ; an-

tennis £ corporis cequilongis, articulo 3° plus dimidio 2' longiore,

4° | 3 subozquilongo ; rostro coxas posticas haud superante

;

pronoti lateribus vix sinuatis, callis parvis ; scutello convexo,

ante medium transverse depresso.

S 2 • Long. 4 m. m.
Hab. editioribus insulse— " West Lodge " et " Diana's Peak."
Very variable in the intensity of the coloration. It is allied,

but not very closely, to O. nassaius, and belongs to the same group
of the genus.

12. Lygtjs apicalis, Mey., Fieb.

Hab. in intermediis insulse—" Plantation."

A South-European species, probably introduced into St. Helena.

Agrametra, gen. nov.

Corpus oblongo-ovatum, sat rude punctatum, nudum. Caput nutans,
latum, convexum; clypeo modice producto, compresso, a fronte
parum discreto ; vertice immarginato ; gula brevi. Oculi oblongi,

leviter granulati, pronolo contigui. Antenna sat crassa, ad
oculorum medium internum insertce, corporis dimidio subcequi-

longce, articulo 1° crasso apicem clypei longe superante. Rostrum
coxasposticas vix attingens, articulo 1° capitis basin vix superante.
Pronotum trapeziforme, convexum, latitudine apicali vix longius,

basi quam apice \ latins, apice, lateribus et basi ante scutellum

leviter sinuatis. Scutellum ad basin defectum. Hemelytra com-
pleta, corii margine exteriore ad basin subito dilatato-explanato ;

clavo, corio cuneoque coriaceis ; membrana biareolata. Alee hamo
instructoe. Pedes sat breves ; femoribus sat incrassatis ; tibiis
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modice fusco-spinulosis sed hand punctatis ; tarsis posticis

longiori'bus, articulo ultimo duobus prims simul sumptis paullo

breviore.

Generibus Plagiognatho et Sthenaro subaffinis.

13. Agrametra tethiops, sp. n. (Plate XXXI. fig. 2.)

A. piceo-nigra nitida ; rostro (apice excepto), coxis, femoribus,

tarsorumque articulo ultimo piceo-brunneis ; antennis, tibiis, tar-

sorumque articulis duobus primis sordide ochraceis ; antennarum

articulo 1° ima bast, articulo 2° ad apicem, 3° 4°que piceo-nigris,

imis apicibus 2' 4 {que dilutioribus ; membrana fusca, venis

parva cellules exterioris rufis ; antennis, pedibus abdomineque

capillis tenuibus pallide fuscis vestitis ; antennarum articulo 1°

paullo supra basin subito incrassato, valido, cylindrico ; 2° sursum

sensim incrassato, quam pronoti basis breviore, 3° A°que fusi-

formibus, 3° | 2
j

paullo longiore, 4° f 3
1
subeequilongo.

(5 $ • Long. 3^ m. m.

Hab.'m regione Commidendri robusti DC. (anglice " Gumwood")
—"Luffkins" et "Thompson's Wood."

14. PSALLUS FLAVOSPARSUS, Sp. 11.

P. testaceus, capillis pallidissime aureis vestitus, capite thoraceque

prceterea pilis nigris validioribus instructis ; capite, pronoto

scutelloque ad basin fusco-atris indistincte nigro-guttulosis et

maculis flavidis (una ad marginem interiorem oculi, una utrinque

pone marginem anticam et altera in disco pronoti, tiecnon una

distinctiore in anqulis anticis scutel/i) ornatis ; angulis imis posti-

cispronoti testaceis ; scutello ad apicem clavoque flavo-gutlulosis,

corio cuneoque flavo- et fusco-sparsis, macula orbiculari prope

apicem clavi et macula irregulari oblonga ante mediam basin

cunei fusco-nigris ; membrana dilute fusca, iridescente, basi et

fascia angusta transversa pone albidas venas dilutioribus ; an-

tennis testaceis, annulo prope basin et macula ad interiorem

articuli l
1
, annulis basali apicalique 2\ 3° i°que fusco-nigris

;

femoribus anticis et intermediis ad apicem, margine apicali antico

femorum posticorum, necnon tibiis omnibus e punctis nigris nigro-

spinulosis ; articulo ultimo tarsorum fusco ; antennis mutilatis,

sed, ut videtur, articulis 3° 4°que simul sumptis saltern 2°

cequilongis.

2 . Long. 3 m. tn.

Hab. in regione Commidendri robusti DC. (anglice " Gumwood ")
—" Thompson's Wood."

15. PSALLUS LTJTOSUS, Sp. U.

P. Sat robustus, testaceus, opacus, aureo-pubescens, rufescenti-

brunneo dense irroratus ; signaturis obscuris plus minus confluen-

tibus, prcesertim in parte antica pronoti, medio apiceque scutelli,

apicibus clavi coriique necnonfemoribus ; antennis rufo-brunneis,

articulo 1° ad apicem testaceo, articulo 2° ad basin apicemque

et articulis duobus ultimis fusco-brunneis ; tibiis testaceis, annulis
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plurimis angustis rufescenti-brunneis notatis et e punctis nigris

nigro-spinulosis ; membrana fusca pallide transverso-fasciata,

venis albidis. Antennarum articulis 2 ultimis simul sumptis 2°

brevioribus, 4° | 3 1 subeequilongo.

Long. 4, lat. 2 m. m.
Hab. in regione Commidendri robusti DC, ad " Peak Gut."

16. PsALLUS VINACEUS, Sp. n.

P. gracilis, obscure vinaceus, nitidus, capillis pallidis sublongis

vestitus; antennarum articulo 1° et 2° ad apicem, rostro, scutello

ad apicem, clavi disco, guttulis in disco corii, sutura inter corium
cuneumque, cuneo ad apicem, femoribus ad apicem, tibiis tarsisque

plus minus testaceis vel vinaceo-testaceis ; clavi parte pallida,

femoribus posticis ad apicem et tibiis posticis plus minus vinaceo

maculatis ; apicibus rostri tarsorumque necnon membrana fuscis,

hac basi etfascia transversa pone cellulas dilutioribus, venis albidis,

venis cellul<e exterioris interdum rufis ; tibiis e punctis nigris

nigro-spinulosis. Antennarum articulis 2 ultimis simul sumptis
2° cequilongis, 4° quam dimidium 3' breviore.

c? $ . Long. 3-3|, lat. If m. m.
Hab. in editioribus insulse, ad "Diana's Peak."
Very like a small dark form of Psallus lutosus, but distinguished

by its slenderer and more shining form, longer and less golden
pubescence, more slender legs and antennae, the more uniform
darker markings, and more convex prouotuin with less concave
hind margin.

17. Nabis capsiformis, Germ.

Hab. in intermediis insulse, ad " Plantation."

An African and American species, possibly (probably?) introduced.

Vernonia, gen. nov.

Corpus elongatum. Caput ante oculos oblongo-productum, parte
anteoculari parti postoculari subcequali; clypeo distinctissime

convexo-elevato, angusto, jugis depresso-rotundatis, medium versus
constrictis, ad apicem leviter incrassatis. Oculi sat magni.
Ocelli desunt. Rostrum 4-articulatum, coxas posticas attingens,
gracile, articulo 1° brevi, duplo longiore quam latiore, 2° 3°que
longis, subeequalibus. Antennae setacea, gracillima, corpore |
longiores, articulo 1° quam caput \ longiore, 2° quam primus |
longiore, 3° 2° cequilongo, 4° brevissimo. Pronoti lobus anticus lobo
postico angustior ; lobus posticus lateribus subparallelis obtuse et

callose marginatis instructus, ante marginem posticum truncatum
leviter transverse sulcatus. Scutellum latius quam longius, ad basin
transverse modice elevatum. Elytra abbreviata, scutello tantum
duplo longiora, ad apicem rotundata, coriacea, marginata.
Acetabula antica postice aperta, a basi prostethii excisa ; meso-
sternnm carina, pone medium distinctissima, instructum ; orificia

subobscura ante coxas posticas sita. Pedes gracillimi et longis-

simi ; coxce longiusculce ; tibia antica seriebus duabus, tibia
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intermedia serie unica, dentium nigrorum tenuissimorum instructce;

femora antica modice incrassata, deorsum sensim angustala,

tibiis paullo longiora ; tibice omnes ad apicem leviter incrassata ;

pedes postici longissimi ; femora postica ad apicem modice in-

crassata ; tarsi omnes sat longi, articulo 1° brevissimo, duobus

ultimis subaquilongis. Abdomen elongato-ovale, connexivo dilatato

ad segmenta 3um 4umque latissimo, illinc apicem basinque versus

sensim angustato.

Genus Arbelce affine, memorise viri celeberrimi beati Thomas
Vernon Wollaston dicatum.

18. Vernonia wollastoniana, sp. n. (Plate XXXI. fig. 3.)

V. rvfo-brunnea ( <5 ) vel rufo-lutea ( $ ) rufo-sanyuineo variegata;

capitis parte anteoculari, antennis pedibusque pilis brevibus

pallide brunneis vestitis ; antennarum articulo 1° rufescente

annulis latis obscurioribus, ad apicem basinque distinctioribus,

ornato ; articulo 2° flavescente annulis 5 vel 6 fuscis, quarum 3

in dimidio basali et ad apicem distinctiores sunt, instructo, 3°

4°que fusco-brunneis obscure annulatis ; pedibus plus minus

distincte fusco vel rufo fusco-annulatis, ad basin testaceis ;

abdomine supra sanguineo-variegata, subtus testacea vitta angusta

centrali et vitta latiore laterali utrinque ornata ; abdominis

segmento 6° ad medium supra subtusque sinuato.

(3 Segmento genitali quadrato, ad apicem truncato.

S 5 . 'Long. 10-12, lat. pronoti 1|-1|; abdominis c? 2|, 2
4 m. m.

Habitat in excelsioribus centralibus insulse, inter Compositas

arborescentes.

19. Salda aberrans, sp. n. (Plate XXXI. fig. 4.)

S. obovata, atra, opaca, pilis brevibus erectis nigris, aliis depressis

aureis intermixtis, vestita ; antennarum articulo basilar i (apice

excepto), clypeo nitido, rostro, callo utrinque ad medium interne

oculorum, pronoti marginibus lateralibus anguste, marginibus

exterioribus interioribusque (Mo basin versus latiore dilutioreque)

elytrorum, necnon maculis nonnullis irregularibus corii pedumque
brunneis vel pallide piceo-brunneis ; clavi maculis triangularibus,

una pone medium, duabus prope apicem, linea ante medium suturtE

clavalis, corii maculis 5 prope mar-ginem anticum et nonnullis in disco

albidis ; tibiis ad apicem anguste pallidis, apice imo et articulo

ultimo tarsorum piceo-nigris ; vnguiculis piceo-brunneis. Late
obovata, pone medium latior ; capite cum oculis quam pronoti apex
latiore; vertice ante ocellos foveolato, margine antico subobtuse

incrassato ; antennis vix incrassatis ; rostro longo, coxas posticas

altingente ; pronoti margine postico quam margo anticus duplo

latiore, marginibus lateralibus anguste reflexis ; callo antico mag-
no, sulco profundo longitudinaliter diviso, pone callum sulco angusto

profundo fovea obliqua ad angulum posticum currente utrinque

conjuncto; scutello convexo, ad medium semicirculariter transverse

sulcato ; elytris totis coriaceis convexis, margine antico rotundalo
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et reflexo pracipue ad basin, margine interior-e pone apicem scutelli

recto, margini elytri alterius haud incumbent e ; (membrana alceque

desunt ;) pedibus modicis, tibiis ad apicem subincrassatis ; tarso-

rum articulo 1° brevi, articulo ultimo longissimo.

<3 $ . Long 3-5, lat. (pone medium) 2-3 m. m.
Hab. in editioribus insulse, juxta "Diana's Peak."
The absence of tbe membrane prevents me referring this to

any of the sections given by Dr. Stal in his ' Enumeratio.' It

may perhaps belong to a new genus ; but as it has all the facies

of a Salda, I have placed it in that genus.

S. aberrans is very variable in the intensity of the brown mark-
ings. Frequently the corium is more or less of a rich fulvous

brown with anastomosing black lines ; the whitish spots also vary
in intensity. There is, moreover, a considerable range of varia-

tion in the size of the animal.

20. IsSUS COLEOPTRATUS, F.

Bab. intermedis insulse, ad "Plantation."

A common European species, and doubtless introduced into St.

Helena.

Liburnia, StS.1.

Ilburnia, subgen. nov.

Antennarum articulus primus articulo secundo cequilongus vel paullo

longior. Tibia postica tarso postico parte quarta longior.

21. Liburnia (Ilburnia) ignobilis, sp. n.

L. testaceo-brunnea ; fronte distincte, clypeo, pronoto scutelloque

obsolete (carinis exceptis), sterni maculis nonnullis abdomineque

plus minus brunneis ; dorso abdominis utrinque vitta longitu-

dinali pallida, in segmentis 1° ad apicem, 2° et 3° ad basin distinc-

tiore, et in segmentis 1°, 4°
, 5°, 6°que interne magis, externe

minus brunneo-marginata ; connexivo brunneo, angulis exterioribus

apicalibus pallidis ; tarsorum unguiculis piceo-nigris ; elytris

subhyalinis, concoloribus,vix dimidium abdominis tegentibus; oculis

subrufis ; capite desuper viso et pronoto longitudine subcequali6us,

illo inter oculos breviter prominulo, vertice singula oculo subaqui-

lato ; carinis omnibus discretis ; fronte longa, deorsum dilatata,

carina centrali ad verticem brevissime furcata ; clypei carina

centrali obsoleta ; pronoto scutelloque distinctissime carinatis,

illius carinis lateralibus obliquis rectis marginem posticum attin-

gentibus ; alis abbreviatis.

5 . Long. 5, lat. 2 m. m.
Habitat in excelsioribus insulae, ad " Diana's Peak."
Ilburnia diverges from the characters of Liburnia by the longer

first joint of the antennae, and the shorter hind tarsus. In the

collection are two other Homoptera belonging to this family : one,

which is much broken, is perhaps the S of the above ; and the

other seems to be an immature Stiroma ?
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Stonasla, gen. nov.

Corpus cylindricum, elongatum. Caput obtusissimum, latum, thoraci

cequilatum seu paullo latius, desuper visum brevissimum, suban-

gulato-arcuatum, vertice maximum ad partem declivi; facie

dilatata, transversa, fere subquadrata ; apice obtusissime angulato;

marginibus lateralibus ante oculos distinctissime sinuatis, dein

valde rotundato-dilatatis ; plica supraantennuli valde obliqua,

oculos haud attingente. Ocelli inter oculos in parte antrorsum

vergente verticis positi, ab oculis remoti, sed inter se quam ab

oculis longius distantes. Pronotum transversum, sat longum,

antice subangulato-rotundatum. Scutellum mediocre, latius quam
longius. Elytra alceque apicem abdominis longe superantia. Elytra

pone clavum angustissime marginata. ' Vence elytrorum alarumque

fere ut in Bythoscopo formalce ; membranes cellules apicales 4.

Ala ante apicem emarginatce. Tibia posticee spinosissimce.

Genus Bythoscopo affine, forma faciei &c. divergens. [Typus S.

unduluta.~\

22. Stonasla undtjlata, sp. n. (Plate XXXT. fig. 5.)

St. sordide virescenti-flavescens, subopaca ; capitis macula parva
irregulari inter oculos et ocellos (iiecnon interdum macula inter

ocellos, maculaque utrinque in margine postico pone ocellos), fovea
utrinque ante antennas, parte antica suturesfrontalis, et basi (media

et lateribus prope basin clypei exceptis), pronoti macula parva
utrinque admarginem anticum, scutelli basi centrali anguste, macula

triangulari utrinque prope angulos basales, maculis partis rotundis

in disco, sulco transversali ad medium angustissime, necnon apice

hno, elytrorum venarum punctis irregularibus subconfluentibus et

lineis dentato-fractis inter vcnas(membranccexceptis) ,alarumvenis,

sterno (lateribus exceptis), macula ad apicem superiorem femorum
omnium, tibiarum posticarum margine exteriore superiore, unguicu-

lisque necnon abdomine brunneo-nigris ; oculis, ocellis,frontis serie

linearum irregularium transversarum utrinque, femorum maculis

irregularibus, et tarsis anticis intermediisque plus minus brunneis ;

alis infuscatis. Elytris oblongo-lanceolatis.

6 2 Long. 8-91, lat. 3-3^ m. m.
Hab. in editioribus insulse, ad " Cason's."

23. Stonasla consors, sp. n.

St. testaceo-brunnea, opaca, elytra subopaca ; capitis macula rotunda

pone ocellos et prope marginem posticum,fovea ante antennas,fron-
tis sutura antice, basi (media excepta) et lateribus prope basin

clypei, necnon serie utrinque lineolarum transversarum, pronoti

linea longitudinali centrali nee apicem nee basin attingente,

macula parva utrinque prope marginem anticum et macula majore
utrinque in disco, scutellim acuta parva ad mediam basim et macula
triangulari prope angulos basales necnon sulco transverso angus-

tissime, clavi venis irregulariter, corii venis distincte, femorum
intermediorum posticorumque macula superiore apicali, unguiculis
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et abdomine subtus brunneo-nigris ; scutelli dimidio apicali tes-

taceo-flavido ; oculis ocettisque brunneis.

S ? . Long. 75-9, lat. 2|-3 m. m.

Hab. in editoribus insulse, ad " Diana'sPeak" et " Halley's Mount."

In addition to the differences of coloration, this species may be

distinguished from the last by the internal sector of the elytra having

three cells exteriorly between the base of the elytron and the apex of

the clavus instead of two, as well as by the somewhat smaller stature.

Nehela, gen. nov.

Corpus cylindricum, elongatum. Caput obtusissimum, latum, thoraci

eequilatum, desuper visum brevissimum angulato-arcuatum ; ver-

tice magnam ad partem declivi ; facie dilatata, subtriangulari,

apice producto, lateribus ante oculos late sinuatis, dein leviter

rotundatis ; plica supraantennali valde obliqaa, oculosfere attin-

gente. Ocelli inter oculos in parte antrorsum vergente verticis

positi, ab oculis et inter se fere cequidistantes. Clypeus distincte

productus, sulco inter basin et frontis apicem haud instructus.

Pronotum transversum, sat longum, antice subangulato-rotundatum.

Scutellum mediocre, latius quam longius. Elytra apicem abdominis

superantia, pone clavum anguste marginata. Elytrorum alarumque

vence ut in Stonasla formates. Tibiae posticce spinosissimce.

Genus Stonaslce valde affine, forma faciei, situ ocellorum, et

clypeo distinctius producto divergens.

24. Nehela vulturina, sp. n. (Plate XXXI. fig. 6.)

N. atra, opaca ; capitis vertice {maculis parvis 2 ad ocellos et 4 ad

marginem posticum exceptis), oculis, macula triangulari in medio

frontis, antennis et lateribus, pronoti marginibus lateralibus interne

angulatis, margine postico et maculis 2 parvis in disco (interdum

obsoletis), scutelli macula utrinque ad marginem ante apicem,

elytrorum {clavo excepto) lineolis longitudinalibus latis inter

venas, necnon marginibus antico interioreque corii, pedibus anticis

intermediisque (unguiculis exceptis), coxis posticis, femoribus po-

sticis ad apicem, tibiarum posticarum basi spinisque et articulis 2

primis tarsorum posticorum testaceo-brunneis.

3 2 • Long. 7-7|, lat. 2-2| m. m.

Hab. in excelsioribus insulse, ad " Diana's Peak" et "High Peak."

Frequently the veins of the clavus are more or less brown ; and

more rarely the whole of the elytra is entirely black.

Argaterma, gen. nov.

Corpus oblongum, paullo depressum. Caput breve, pronoto paullo

breviore et latiore, margine antico acuto ; vertice inter oculos quam

singulusoculus duplo latiore, horizontali, concavo prcesertim antice,

margine antico arcuato, acuto, inter ocellos angustissime reflexo.

Ocelli in margine antico prope oculos positi. Fades convexa,

dilatata, subquddrata, apice obtusissime rotundato, lateribus

ante oculos sinuatis, dein leviter rotundatis ; suturafrontali ocellos

attingente. Pronotum transversum, antice arcuatum, inter oculos

Proc. Zool. Soc— 1878, No. XXXI. 31
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prominulum, postice truncatum. Scutellum transversum, latius

quam longius. Elytra subcoriacea, tectiformia, oblonga, apicem

abdominis vix superantia, areis pluribus subquadratis instructa.

Ala areis apicalibus 4 instructs, venis in venam periphericam ter-

minantibus, marginem hand attingentibus. Pedes mediocres,

femoribus posticis paullo compressis, tibiis posticis spinosissi?nis,

tarsis posticis articulo 1° articulis 2° una cum 3° ozquilongo,

articulo 2° quam 3US breviore.

Genus Siva et Selenocephalo affiue. [Typus A. alticolaJ]

25. Argaterma alticola, sp. n. (Plate XXXI. fig. 7.)

<5 late fulvus , nitidus ; verticis limbis, pronoti vitta centrali longi-

tudinali et limbo postico, scutelli apice into, clavi marginibus

interne erosis, et fascia ante medium, corii marginibus (exteriore

ad basin excepto), fascia ante medium et maculis pone medium,

necnon areis apicalibus albidis ; verticis marginibus imis antico

posticoque, macula utrinque ad oculos posterius, maculis 4 ad

marginem anticum (2 intermediis geminatis, 1 lunata utrinque

pone ocellos), facie, pronoti maculis parvis 5 ad marginem posti-

cum, sterno ad medium, corii marginibus macularum albidarum

pone medium et arearum apicalium nigris ; abdominis dorso nigro,

segmentis 4°, 5° 6°que et ventre, necnon segmentis genitalibus et

pedibus brunneo-testaceis ; oculis, alis, tibiarum posticarum margine

postico, maculis marginis antici apiceque, tarsorum posticorum

articulorum apicibus, necnon unguiculis omnibus nigro-brunneis.

5 Icete fulva, verticis limbo antico, pronoti limbo postico, scutelli

apice imo, elytrorum areis apicalibus Jlavescenti-albidis ; verticis

marginibus imis antico posticoque, macula utrinque ad oculos po-

sterius, maculis 2 in disco, et 4 ad marginem anticum (2 intermediis

interdum postice conjunctis, 1 lunata utrinque pone ocellos),

pronoti maculis 5 ad marginem posticum, elytrorum arearum

plurium parvarum subquadratarum, areolarum elongatarum pone

medium, necnon arearum apicalium marginibus nigris ; cetera ul

in $

.

6 2 • Long. 31-5, lat. 1^-2 m. m.
Hab. in excelsioribus insulse, ad "Diana's Peak."

I have seen but one S ; and it is possibly a variety. The elytra

of the $ have numerous black-margined cells or cell-like spots more
or less variable. On the clavus and corium, to beyond the middle,

these are small and vary in size, but are more or less square. Between
these and the apical cells there is a transverse row of 4, more elon-

gate, cells, of which one or more are sometimes subdivided. Beyond
these are 5 marginal cells at the apex of the elytron. The veins of

the elytron are scarcely distinguishable.

26. Argaterma multisignata, sp. n.

A. fulva, nitida / verticis limbo antico, pronoti margine imo postico,

elytrorum areis apicalibus favescenti-albidis ; verticis marginibus

imis antico posticoque, macula utrinqueposterius ad oculos, maculis

2 in disco, 3 ad marginem anticum (1 in medio interdum fissa, 1
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utrinque pone ocellos), pronoti margine antico maculis 7, 3 inter-

mediis elongatis magnis transversis infasciam scepe confluentibus,

disco fascia transversa abbreviata, limbo postico, necnon macula

parva utrinque ad angulos laterales, scutelli macula elongata

utrinque ad basin, elytrorum maculis plurimis subquadratis arei-

formibus, sterna abdomineque nigris ; sterni lateribus, abdominis

segmentis 6° et genitalibus {his nigro-signatis) pedibusque brunneo-

testaceis ; femoribus anticis et intermediis supra, posticis totis

(basi apiceque exceptis), tibiis posticis magnam ad partem, tarsis

anticis et intermediis ad apicem, posticorum apicibus articulorum

omnium, unguiculis oculisque nigro-brunneis ; alis nigro-fuscis

nigro-venosis ; elytris areis apicalibus marginalibus nigro-mar-

ginatis 6 instructis.

6 $ • Long. 3-4 1, lat. l|-2 m. m.
Hab. in excelsioribus insulse, ad " Diana's Peak."
In stature and general colouring rather like the preceding, but dis-

tinguished at first sight by the much more numerous markings.
Vertex more obtusely rounded in front and less prominent. Elytra
with the veins scarcely distinguishable, covered with many somewhat
square- shaped cell-like black markings, arranged in longitudinal

rows. Apex of the elytron with six marginal cells, of which the first

and the last are the largest. Venation of the wing different from
what it is in A. alticola. There are four apical cells bounded hy a
peripherical vein as in that species ; but the second cell (counting the

apical as the first) is pedunculate, the peduncle joining the first and
second sectors ; and at the base of the fourth cell is a smaller cell

formed by a transverse vein cutting off the base of the fourth cell.

The venation is otherwise normal, but rather subject to variation.

The elytra have sometimes obscure pale markings on the inner mar-
gin of the clavus, and vary also in the intensity of the black mark-
ings of the pronotum and scutellum.

27. Grypotes (?) insularis, sp. n.

G. aurantio-jlavescens, nitidus; verticis macula subquadrata utrinque

anterius et macula posterius prope oculos, frontis lineolis trans-

versis in medio interruptis, clypei vitta centrali ad apicem dila-

tata, lororum marginibus, linea ante et macula pone antennas,

maculaque ante oculos brunneis vel pallide brunneis ; vertice

utrinque linea obliqua brevi, pedibus maculis nonnullis, abdominis

dorso, et corpore subtus maculis paucis nigris ; scutello, abdominis

dorsi lateribus, et corpore subtus Jlavescentibus ; elytrorum mar-
gine antico late et venis, necnon valvulis genitalibus jlavescenti-

albidis ; membrana dilutissime fusca.

3 5 • Long. 5 m. m.
Hab. in editioribus insulse, ad "West Lodge."
Perhaps scarcely correctly placed in Grypotes. Head, seen from

above, angularly rounded and prominent between the eyes ; as long

as the hind margin between the eyes ; broadly concave and with a fine

impressed middle line ; ocelli near the eyes ; face very convex, and
clypeus produced but scarcely curved ; pronotum a little broader than

31*
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the head. There are sometimes additional brown markings on the
vertex or face ; and the spots on the legs are also occasionally confluent.

28. Thamnotettix sanct^e-helen^e, sp. n.

T. pallide aurantiacus, nitidus ; capitis maculis 2 parvis obsoletis

inter oculos, frontis lineolis obsoletissimis transversis, pronoti
margine postico, scvtelli angulis basalibus, clavi nebulis 2 male de-

finitis (1 ante, 1 pone medium), corii nebulis 3 (1 ante, 1 pone
medium) alteraque ad basin membrance indistincte dilutioribus

;

corpore subtus abdomineque supra et subtus flavescentibus ; tibiis

posticis maculis nonnullis et unguiculis omnibus nigris.

S 2 • Long. 5 m. m.
Hab. in excelsioribus insula?, ad " Diana's Peak."
The always ill- defined pale markings are sometimes scarcely

perceptible. The head, seen from above, is prominent and obtusely
angularly rounded between the eyes ; the face is very convex, and
the pronotum broader than the head.

29. Jasstjs wollastoni, sp. n.

J . fiuvescenti-albidus ; verticis vitta transversa inter oculos, frontis

vittis 2 latis longitudinalibus, clypei dimidio apicali saltern et

macula utrinque ante oculos, pronoto (marginibus postico et

lateralibus exceptis), sterni maculis ad latera, scutelli macula
quadrata ad medium basale, clavi vitta ad suturam clavalem et

vitta centrali a basi ad medium, corii vitta subundulata a medio
ad membranam cm-rente, lineis longitudinalibus 2 minoribus (1
inter vittam centralem et basin elytri, 1 inter vittam centralem et

apicem corii), margine antico toto corii, tibiis anticis intermediisque

et tarsis omnibus aurantiacis vel pallide aurantiacis ; clavi linea

juxta apicem marginis antici, membrance margine basali, sterni

maculis nonnullis ad medium, abdomine (marginibus segmentorum
exceptis) nigrescenlibus ; membrana, alisfere totis.unguiculisque

fuscis vel brunneo-fuscis ; venis ad apicem corii membranaque
pallide Jlavidis, venis ceteris obsoletis; capite pronoto fere <tqui-

longo, rotundato et levissime prominulo inter oculos ; verticis

marginepostico quam singulus oculus paullo latiore ; vertice leviter

dilatato antrorsum,foveola parva utrinque instructo ; fronte haud
carinata ; marginibus oculorum desuper visorum divergentibus ;

ocellis prope oculos sitis ; elytris oblongis.

cj 2 • Long 6, lat. 2 m. m.
Hab. in editioribus insula?, ad " Cason's," "Diana's Peak," et

"Vine-tree Gut."
Sometimes the clavus and inner margin of corium are infuscated,

and the hind tibia? have a row of black dots on the outside.

30. Chlorita edith^e, sp. n.

C. pallide favescenti-albida ; verticis maculis 2 elongatis inter
ocidos, et pronoti maculis 2 in disco sanguineis ; scutello (macula
quadrata ad medium basale excepta), clavi linea ad marginem
interiorem ah apire scutelli enrrente, corii margine inferiore fere
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a basi ad apicem clavi, vitta dilutiore centrali inter apicem clavi et

margine antico posita, et nebula ad marginem anticum apicem

versus elytri late aurantiacis ; oculis, unguiculis et macula ad basin

membranes nigrescentibus ; membrana pallide fusca, ad basin

obscuriore, venis late pallide jlavescenti-albidis, maculas 5 mar-
ginales (4 apicales) et 2 centrales cingentibus ; femoribus tibiisque

ad apicem jlavescentibus ; capite obtuse anguluriter rotundato-

prominulo inter oculos, longiore supra quam ad marginem posti-

cum inter oculos ; pronoto semicirculari, dimidio marginis postici

aquilongo.

<3 $ . Long. 3 m. in.

Hab. ineditioribusinsuhe, ad "Cason's," "High Peak," et "Diana's

Peak."

Species venusta, in honorem Dominse Edith Wollaston, quae Lepi-

doptera et Coleoptera insulse Sanctae-Helenae diligentissime collegit,

dicata.

EXPLANATION OF PLATE XXXI.

Fig. 1. Hapa contorta, p. 466.

2. Agrame'ra athiops, p. 468.

3. Vernonia wollastoniana, p. 470.

4. Salda aberrans, p. 470.

Fig. 5. Stonasla undulata, p. 472.

6. Nehela vulturina, p. 473.

7. Argaterma alticola, p. 474.

3. Further Remarks on Fuligula nationi. By P. L. Sclater.

[Keceived April 12, 1878.]

(Plate XXXII.)

Professor Nation of Lima, Peru, has now forwarded to me a

second specimen of the remarkable new Fuligula which Mr. Salvin

and I described in the Society's ' Proceedings' last year (1877, p.

522), and dedicated to its discoverer. This is a male, the former

example having been a female ; but, as will be seen on comparison,

there is not a great difference in plumage between the sexes. Prof.

Nation says that this bird is rare in the neighbourhood of Lima, but

that he has lately ascertained that it is common in the north of Peru,

and is found in great numbers on the lakes near the coast in certain

months of the year.

The species may now be diagnosed more correctly as follows :

—

Fuligula nationi. (Plate XXXII.)
Fusco-atra fere unicolor, in ventre brunnescentior, hypochondriis

et genis in brunneum transeuntibus ; secundariorum parte basali,

fasciam distinctam alarem constituente , alba ; subalaribus nigris ;

remigum pagina inferiore obscure cineracea ; rostro et pedibus

nigris: long, tota 18"0, alee 8"5, caudce2'o, tarsi 1*45, dig.med.

cum ungue 2'6, rostrl a rictu tin. dir. 22. Femina omnino

brunnescentior, supra et in ventre tenuissime nigro vermiculata

;

capitis lateribus in brunnescenti-castaneum trahentibus ; et cras-

sitie minore.

Hab. Peruvia occidentals, prope Lima (Nation).
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Fig. I. Fig. 2.

Trachea of Fuligula nationi cJ

.

Fig. 1. Front view.

Fig. 2. Dilatation at its lower end, seen from the left side.
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This species appears to be a true Fuliguline duck, the only known
representative of the group in South America. In colour it is quite

different from any other species of the genus known to me, being
immediately recognizable by its black dress and the transverse

white bar on the wing.

The characteristic Fuliguline white spot between the rami of
the mandible is small in the male but quite distinct, larger in the
female. The white colour in the secondaries occupies rather more
than the basal two thirds, but does not extend onto the outer elon-

gated feathers ; it likewise pervades portions of both webs of some
of the inmost primaries. The hinder toe has a well-developed lobe,

almost as broad as in F. collaris.

Prof. Nation has also sent to me the dried trachea of the male
specimen, for the preparation of a figure and description of which I

am indebted to Prof. Garrod.
" In the trachea," Prof. Garrod remarks, " of this duck, as in the

males of the sea-ducks generally, there is a large dilatation at the lower
end, on the left side, composed of an osseous framework supporting
membranous walls. The outer one of these is traversed by an inter-

vening osseous bar (see fig. 2), which courses backwards and upwards
from its anterior inferior angle, and sends two small extra bars to the
supero-marginal rim, and so forms a pair of oval fontanelles, before

it terminates at the superior and posterior angle of the outer wall.

" The wall of the tracheal box which faces inwards is ossified

through nearly its entire extent, a few small membrane-covered
fontanelles being found not far from its superior margin. In this

respect the species differs from Fuligula rufina, in which the wall

under consideration is almost entirely membranous, whilst it is almost
identical with F. marila.

" The outer aspect of the terminal tracheal box is represented in

fig. 2.

" Fig. 1 gives a front view of the trachea, which is seen to be con-

siderably and fusiformly dilated in its middle part, in very much the

same way as in Fuligula rufina, F. marila, Nyroca leucophthalma,

Clangula vulgaris, and Mergus serrator\ except that in the last-

named species the enlargement is situated somewhat nearer the

mouth.
" In F. rufina the dilatation of the middle of the trachea is rather

more considerable and more localized to the lower portion of the

windpipe, whilst in F. marila it is more extended and not quite so

considerable in breadth. In fact F. nationi is almost exactly inter-

mediate between the two, tending, if at all, towards the latter

species.

" In the South-American Metopiana peposaca the mid-tracheal

dilatation is much more decided and more limited, forming a nearly

globose cavity
2

like that in Melanitta fusca and Clangula his-

trionica."

1 Vide Eyton, ' Monograph of the Anatidre,' 1838, p. 63.
2 See P. Z. S. 1868, p. 146, and 1875, p. 154.
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4. On a small Collection of Lepidoptera from Jamaica. By
Arthur G. Butler, F.L.S., F.Z.S., &c.

[Eeceived April 12, 1878.]

The Lepidoptera enumerated in the present paper were collected

at or near Kingstown, Jamaica, by Mr. James John Bowrey, who
has kindly permitted a selection to be made from them of all the

species required for the national collection.

Among the Butterflies, as might have been expected, there is very

little new, a species of Pamphila being the only one to which I have

ventured to give a name ; but among the more obscure and small

Moths there are about two dozen novelties.

Rhopalocera.

1. Danais archippus, Fabricius, Ent. Syst. iii. 1, p. 49 (1793).

The males from Jamaica seem to possess a constant peculiarity in

the immaculate black border of the secondaries.

2. Danais jamaicensis, Bates, Ent. Mo. Mag. i. p. 33 (1864).

3. Calisto zangis, Fabricius, Syst. Ent. p. 486 (1775).

4. Paphia portia, Fabricius, Syst. Ent. p. 507 (1775).

5. Aganisthos orion, Fabricius, Syst. Ent. p. 485 (1775).

6. Heterochroa abyla, Hewitson, Ann. Nat. Hist. ser. 2,

vol. vi. pi. 9. fig. 7 (1850).

7. Eubagis eg^ea, Fabricius, Syst. Ent. p. 496 (1775).

8. Lucinia cadma, Drury, 111. Ex. Ent. ii. pi. 18. figs. 1, 2

(1773).

9. Marpesia eleucha, Hiibner, Samml. exot. Schm. ii. pi. 50

(1816-24).

10. Gyn^ecia dirce, Linnasus, Mus. Lud. Ulr. p. 287 (1764).

11. Anartia jatrophje, Linnseus, Mus. Lud. Ulr. p. 289(1764).

12. Junonia genoveva, Cramer, Pap. Exot. iv. pi. 290.

figs. E, F (1782).

13. Cystineura dorcas, Fabricius, Syst. Ent. p. 508 (1775).

14. Phyciodes frisia, Poey, Cent. Lep. (1833?).

15. Eunica tatila, Herrich-Schaffer, Ausl. Schm. figs. 69-72

(1852-58).

In the examples from Jamaica the white spots are smaller than

in the figure.
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16. Euptoieta hegesia, Cramer, Pap. Exot. iii. pi. 209.
figs. E,F (1/82).

v

17. Dione vanilla, Linnaeus, Mus. Lud. Ulr. p. 306 (1764).

18. CoLiENis delila, Fabricius, Syst. Eat. p. 510 (1775).

19. Heliconius charithonia, Linnaeus, Syst. Nat. i. 2.

p. 757(1766).
J

20. Lampides ceraunus, Fabricius, Ent. Syst. iii. J, p. 303
(1793).

' P

21. Tmolus columella, Fabricius, Ent. Syst. iii. 1, p. 282
(1793).

J v

22. Tmolus pan, Drury, 111. Ex. Ent. ii. pi. 23. figs 3, 4 (1773).

23. Nathalis iole, Boisduval, Sp. Gen. i. p. 589 (1836).

24. Terias gnathene, Boisduval, Sp. Ge'n. i. p. 680 (1836).

Mr. Bowrey bas observed this species flying over low bushes.
The flight of Terias is always very low.

25. Terias elathea, Cramer, Pap. Exot. ii. pi. 99. figs. C, D
(1779).

v b

26. Terias euterpe, Me'ne'trie's, Bull. Mosc. p. 299 (1832).

27- Kricogonia terissa, Lucas, Rev. Zool. p. 429 (1852).

28. Kricogonia lyside, Godart, Enc. Meth. ix. p. 98 (1819).

29. Amynthia morula, Fabricius, Syst. Ent. p. 479 (1775).

30. Callidryas senn^, Linneeus, Syst. Nat. i. 2, p. 764 (1766).

Mr. Bowrey has seen vast clouds of this species passing over the
town of Kingston, sometimes for a week at a time.

31. Appias poeyi, Butler, P. Z. S. p. 49 (1872).

32. Synchloe joppa, Boisduval, Sp. Ge'n. i. p. 495 (1836).

33. Papilio polydamas, Linnaeus, Mus. Lud. Ulr. p. 192 (1764).

34. Papilio sinon, Fabricius, Syst. Ent. p. 452 (1775).

35. Papilio pelaus, Fabricius, Syst. Ent. p. 444 (1775).

36. Papilio homerus, Fabricius, Ent. Syst. iii. 1, p. 29 (1793).

37. Papilio cresphontes, Cramer, Pap. Exot. ii. pi. 165.
fig. A, 166. fig. B (1779).

38. Papilio thersites, Fabricius, Syst. Ent. p. 453 (1775).

39. Goniurus proteu&, Linnaeus, Mus. Lud. Ulr. p. 333
(1764).
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40. Goniurus catillus, Cramer, Pap. Exot. iii. pi. 260. figs. F, G
(1782).

41. Telegonus, sp. 1 (Olive-brown, dull green at the base.)

This species is quite common in collections, and therefore is sure

to have been described ; but it would be necessary to work out nearly

the whole family in order to identify it, many of the descriptions

of Hesperiidce being so bad that their determination is simply

impossible.

42. Proteides amyntas, Fabricius, Syst. Ent. p. 533 (1775).

43. Pamphila ethlius, Cramer, Pap. Exot. iv.pl. 392, figs. A, B
(1782).

44. Pamphila nyctelius, Latreille, Enc. Meth. ix. p. 746

(1823).

45. Pamphila phylus, Drury, 111. Ex. Ent. i. pi. 13. figs. 4, 5

(1773).

46. Pamphila utha, Hewitson, Descr. Hesp. p. 37. n. 32 (1868).

The form from Jamaica being rather different from that of

St. Domingo (and probably of Cuba), I append a description.

Wings above bright tawny, reddish at the base ; a broad choco-

late brown marginal belt from the end of the cell of each wing

round the outer border to the external or anal angle, where the

fringe becomes tawny ;
primaries with a large dark brown spot

across the median vein ; head and collar metallic green, bordered and

crossed by testaceous lines of upright scales ; remainder of the body

above dull tawny, slightly olivaceous in front, yellowish below,

with blackish spots down the centre of the venter. Primaries below

with the disk of a yellower tint than above ; the blackish median

spot extended to the base, a blackish spot beyond the cell ; outer

border broadly brown, becoming ferruginous upon the costa

:

secondaries ferruginous, with a spot in the cell and a squamose

angulated discal belt more or less orange ; anal fringe bright orange.

Expanse 2 inches.

I have to thank Mr. Du Cane Godman for the identification of

this handsome species. I think it may be the insect intended by the

description of Eudanms capucinus, Lefebvre ; but the Latin of that

description cannot be translated. It runs thus :
—" E. alis paululum

subrotundatis, supra piceo-fuscis ad basin ochraceo-rubescentibus

;

anticis in mare supra arcu minuto subtus macula fere dubia, in

disco luteis (fcemince utrinque maculis duabus geminis eodem colore)

nervula sectis ; subtus anticis ad basin et disco inferiori nigris

;

omnibus alis fuscis atomis rubris griseisque omnino rubescentibus."

The whole of the descriptions of Lepidoptera in Ramon de la

Sagra's ' Cuba ' are of this character. E. trinitad is said to have

three front wings on each side, with transparent unequal and yel-

lowish spots, "anticis utrinque tribus tnacu/is translucidis incequali-
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bus et flavescentibus ;" and although in this case it is evident what

is intended, in other cases it is not so '. Surely where a Latin

diagnosis defies all possibility of translation it ought to be ignored.

47. Pamphila insolata, n. sp.

<$ . Primaries bronzy chocolate-brown, with tawny basal area ; a

large black patch below the cell, its anterior border embossed and

greyish : secondaries tawny ochraceous ; the costal area, outer

border, and veins blackish : body greenish, abdomen dull tawny,

palpi below sulphur-yellow ; legs tawny. "Wings below sordid ochra-

ceous
;
primaries with the basal half of a brigbter tint, the interno-

basal area and a spot below the cell blackish ; internal border dark

greyish. Expanse 1 inch 8 lines.

Quite unlike any other species known to me.

48. Pamphila otho, Smith & Abbot, Lep. Ins. Georg. i.

pi. 11 (1797).

49. Achlyodes potrillo ?, Lefebvre, Ramon de la Sagra's Cuba,

p. 641 (1857).

The single example taken by Mr. Bowrey has only four hyaline

apical dots on each of the primaries; but this may be what is

intended by " anticis ad apicem 8 punctis translucentibus albis cir-

culatim dispositis," the only difficulty being the arrangement of four

dots so as to produce a circle.

Heterocera.

50. Enyo camertus, Cramer, Pap. Exot. hi. pi. 225. fig. A
(1782).

51. Cklerocampa chiron, Drury, 111. Ex. Ent. i. pi. 26. fig. 3

(1770).

52. Deilephila lineata, Fabricius, Ent. Svst. iii. p. 541

(1775).

53. Philampelus satellitia, Linnaeus, Mantissa, i. p. 539

(1771).

54. Pachylia ficus, Linnaeus, Mus. Lud. Ulr. p. 352 (1764).

55. Ambulyx strigilis, Linnaeus, Mantissa, i. p. 538 (1771).

56. Amphonyx cluentius, Cramer, Pap. Exot. i. p. 124,

pi. 78. fig. B(1779).

57. Anckryx fasciata, Swainson, Zool. 111. 2nd ser. vol. iii.

pi. 150 (1823).

58. Dilophonota ello, Linnaeus, Mus. Lud. Ulr. p. 351

(1764).
1 Examine the description of Hespcria baracoa as an example.
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59. Dilophonota .enotrus, Cramer, Pap. Exot. iv. pi. 201.

fig. C (1782).

60. Dilophonota omphale.e, Boisduval, Lep. Guat. p. 72

(1870).

61. Protoparce rustica, Fabricius, Syst. Ent. p. 540 (1775).

62. Protoparce jamaicensis, Butler, Trans. Zool. Soc. ix.

p. 608 (1876).

63. Protoparce cingulata, Fabricius, Syst. Eut. p. 545

(1775).

64. Pseudosphinx tetrio, Linnaeus, Mantissa, i. p. 538 (1771).

The larva of P. tetrio is well known to Mr. Bowrey, who de-

scribes it as " black with yellow bands, and with the head, feet, anal

claspers, and horn scarlet."

65. Cosmosoma Tyrrhene, Hiibuer, Samml. ex. Schm. Zutr.

figs. 483, 484.

66. Cosmosoma auge, Linnaeus, Syst. Nat. ii. p. 807. n. 46

(1766).

67. Empyreuma pugione, Linnaeus, Syst. Nat. ii. p. 807. n. 45

(1766).

68. Are marginata, Drury, 111. Ex. Ent. ii. pi. 22. fig. 2

(1773).

69. Composia sybaris, Cramer, Pap. Exot. i. pi. 71. fig. E
(1779).

70. Euch^tes insulata, Walker, Lep. Het. iii. p. 734. n. 5

(1855).

71. Deiopeia speciosa, Walker, Lep. Het. ii. p. 568 (1854).

Common in grass. The larva much resembles that of our Euro-

pean Callimorpha jacobece : it is orange, banded with warty-black

bands, and with rather long black bristles projecting from the

warts ; head and legs reddish.

72. ClNCIA PALLIDA, n. Sp.

Primaries white, with cream-coloured veins, a black dot at the

base ; four oblique parallel equidistant angular series of black dots,

also a marginal series ; secondaries pearly grey ; head and collar

white; thorax white dotted with black; abdomen pearly grey.

Under surface pale greyish, the spots obsolete ; costal margin of

primaries white, with three pale brown spots beyond the middle
;

body whitish. Expanse 1 inch 1 line.

73. Mulona lapidaria, Walker, Lep. Het. Suppl. v. p. 1896

(1866).
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74. Glissa variegata, Walker, Lep. Het. ii. p. 380 (1854).

This beautiful little species seems to be not uncommon. Mr.
Bowrey found it settled on the under surface of the leaves of coffee.

75. Laurona ergolis, Walker, Lep. Het. ii. p. 335 (1854).

This common species is said to have a hairy caterpillar.

76. Euthisanotia timais, Cramer, Pap. Exot. iii. pi. 275.

fig. B(1782).

77. Euglyphia hieroglyphica, Cramer, Pap. Exot. ii. pi.

147. fig. D (1779).

The larva of this species, which is slightly hairy, feeds on lilies.

78. Ochria niveopicta, n. sp.

Primaries above deep coppery red ; the orbicular and reniform

spots represented by circles of white dots enclosing white spots

;

costal margin white-dotted ; a few scattered white dots on basal

area, a discal series and a marginal series ; a submarginal series of

white spots : secondaries shining brown, slightly darker at outer

border : body corresponding in colour with the wings. Under sur-

face pinky brown ; internal areas of the wings more or less broadly

white
;

primaries with pale discocellular spot and outer border.

Expanse 1 inch 4 lines.

79. Prodenia ignobilis, n. sp.

Primaries above shining whity brown ; costal margin whitish,

crossed by oblique brown spots ; two black dots and a small brown
spot at the end of the cell ; a double discal series of black dots on
the veins ; an ill-defined series of internervular bronzy streaks ; an
oblique bronzy streak from the second median interspace to near the

base of the inner margin, where it terminates in a black line ; a
marginal series of black dots ; fringe bronzy, crossed by white lines

from the ends of the veins, and with a white internal margin

:

secondaries semitransparent opaline white : body pale brown, the

head, collar, and tegulse whitish ; a darker brown patch on each
side of the collar. Wings below white, most of the markings obso-

lete ; primaries sericeous, with bronzy-tinted fringe and costa ; a

marginal series of black dots ; body below whitish, varied with pale

reddish brown. Expanse 1 inch 3 lines.

This species and the next have the general aspect of Leucania.

80. Prodenia pauper, n. sp.

Primaries above shining whity brown, with five or six black costal

dots and three (indicating the reniform spot) at the end of the cell

;

an arched discal series of minute black dots on the veins ; outer
border rather dusky ; a marginal series of minute black dots

:

secondaries semitransparent opaline white ; the apex with a brown
marginal line ; costal area pale brown : body whity brown ; front of
the collar brown, with a black posterior edge. Under surface

shining, the markings obsolete. Expanse 1 inch 3 lines.
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81. Condica palpalis, Walker, Lep. Het. ix. p. 240 (1856).

82. Apamea intermittens, Walker, Lep. Het. xv. p. 1686

(1858).

83. Perigea mobilis, Walker, Lep. Het. x. p. 277 (1856).

84. Hadena abida, Felder, Reise der Nov. Lep. iv. pi. 109.

fig- 7 (?).

The example from Jamaica has the apices of the primaries rather

more rounded and the pattern less strongly indicated than in

Felder's figure ; still it is so like it that it would be unsafe to regard

it as a distinct species.

85. Elotjsa albicans, Walker, Lep. Het. xiii. p. 1118 (1857).

This genus is nearly allied to Erastria ; the same species is

described subsequently by Walker under the name of Erastria

includens.

86. Gonodonta nutrix, Cramer, Pap. Exot. iv. pi. 312. fig. B
(1782).

87. Hybl^ea puera, Cramer, Pap. Exot. ii. pi. 103. figs. D, E
(1779).

88. Cosmophila erosa, Hiibner, Samml. ex. Schm. Zutr.

figs. 287, 288.

89. Decelea bowreyi, n. sp.

Primaries pale brown mottled with black ; a broad central band
(the internal third of which is black and the remainder of the

ground-colour), limited internally by a black line, and externally by
an angulated and slightly irregular white line ; a black line across

the base, terminating on interno-median area in a triangular black

patch ; several black costal dashes and an oblique black line from
the costa across the central band ; a subcostal greyish lunule partly

bordered by pearly scales beyond the central band ; a very irregular

dentate-sinuate whity-brown discal stripe with dark borders ; a sub-

marginal series of black bracket-like markings separated by white

dots upon the veins ; fringe spotted with dark brown : secondaries

reddish brown, darker towards the outer border ; a black sinuated

marginal line interrupted on the veins by white dots ; fringe pale

brown, bordered and intersected by parallel dusky lunules : body
pale brown speckled with black ; collar with an ill-defined central

black line, the border pearly ; a few pearly whitish scales scattered

over the thorax ; abdomen with three very prominent dark brown
dorsal tufts or masses of scales. Primaries below pale olive-brown

slightly sericeous ; a black costal spot before the middle, and a

second smaller one beyond the middle ; the remainder of the costa

alternately brown and white ; disk darker than the rest of the wing,

crossed by a nearly straight dusky line, and limited externally by a

very irregular dentate-sinuate line ; a sinuated black marginal line,

interrupted by white dots upon the veins ; fringe with red-brown
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external spots : secondaries pinky brown, crossed by two dark

lines which form a central semicircular area, in the middle of which

is the dark discocellular lunule ; a dusky submarginal belt ; margin

and fringe as above : body below pinky-brown ; tarsi black, banded
with testaceous or pinky whitish. Expanse 1 inch 6 lines.

This singular species has somewhat the aspect of a Dasychira ; it

seems, however, to be allied to the genus Naenia.

90. Homoptera terrosa, Guenee, Noct. hi. p. 11. n. 1332

(1852).

"Whether Walker has rightly identified this species I cannot say,

but his H. posterior is the same as his H. terrosa.

91. Bolina fasciolaris, Hiibner, Samml. ex. Schm. Zutr.

figs. 443, 444.

92. Bolina cunearis, Guenee, Noct. iii. p. 70. n. 1414 (1852).

93. Bolina perpendicularis, Guenee, Noct. iii. p. 65. n. 1404

(1852).

94. Bolina evelina, n. sp.

Markings nearly as in B. ochrodes, but the primaries slaty grey,

the large reniform patch of the same colour, the internal two thirds

of the central band whity brown mottled with greyish brown ; two
triangular black subcostal spots resting upon the inner margin of

the trisinuate red-brown discal stripe ; external area soft silver-

grey ; marginal line yellowish ; fringe brown, white at external

angle ; secondaries with the basal half and fringe white, the external

half black ; thorax lilacine, abdomen grey. Wings below with the

basal half and fringe white, the external half blackish ;
primaries

with a white spot just beyond the cell ; fringes tipped with black ;

body white ; the palpi and legs fringed with pink. Expanse 1 inch

9 lines.

Most like B. agrotoides in the pattern and coloration of the

primaries.

95. Bolina? confirmans, Walker, Lep. Het. xiii. p. 1157-

n. 25(1857).

This species would, in my opinion, be better placed with Biula.

I can find no difference whatever between Syneda limbolaris (a

species much like a Bolina) and Grammodes grandirena of Walker's

Catalogue.

96. Peosina numeria, Drury, 111. Ex. Ent. i. pi. 23. fig. 5

(1770).

The species from Venezuela is quite distinct, the specimens from

St. Domingo identified by Walker as P. mexicana being referable to

P. numeria. For Walker's P. numeria I would propose the name of

Hypogramma confusa ; it is nearly allied to Hypogramma sublucida.
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97. Thysania zenobia, Cramer, Pap. Exot. ii. pi. 115. A, B
(1779).

98. Erebus odora, Linnseus, Syst. Nat. ii. p. 811. n. 11 (1766).

The chrysalis of this species is enclosed in a slight cocoon, to

which leaves are attached.

It appears to me that at least five species have heen confounded

under this name ; of these three are already figured as follows :

—

1

.

E. odora of Linnaeus, in which both sexes are alike in general

pattern and both shot with purple ; Drury's figure represents a

specimen in which the purple seems to have faded. Jamaica and

St. Domingo.
2. E. odorata of Clerk, in which both sexes are again alike, but

different from E. odora, a strongly dentate whitish belt intersected

by black lines running through both wings. St. Domingo and New
Granada.

3. E. agarista of Cramer, in which the male has a pale discal

sinuated belt, and the wings from the centre shot with rose-colour

;

whilst the female has the belt snow-white, intersected by black

lines and a feeble Hlacine tint beyond the centre of the wings.

Brazil.

E. agarista is the most richly-coloured species.

We also have a female from Havannah, which is certainly dif-

ferent, and examples of a species which seems to be distinct from St.

Kitts, Nevis, and New Granada.

99. Phurys garnoti, Guenee, Noct. iii. p. 307 (1852).

In my opinion this species would be better placed in Trigonodes

than in Phurys.

100. Ach^ea indistincta, n. sp.

Primaries red-brown, the base and a diffused belt beyond the

middle paler ; a nearly triangular subapical costal chocolate- brown

patch bounded externally by a white line ; an apical dark-brown spot

;

costa grevish : secondaries smoky brown, crossed at the middle by a

whitish stripe ; fringe white ; a submarginal sordid white spot near

the anal angle : body whitish. Wings below pale olive-brown, with

the basal area whitish ; primaries with an abbreviated sordid white

discal baud ; a bifid subapical white spot : secondaries with brown

discocellulars, followed by a white central band ; a marginal sub-

anal white spot ; fringe snow-white : body creamy-white. Expanse

1 inch 9 lines.

Allied to A. eyllota.

101. POAPHILA CINEREA, n. Sp.

Ashy grey, wings with diffused chocolate-brown external area ; a

faint indication of an irregular central belt, expressed by zigzag

limiting lines ; an indistinct grey zigzag discal line across the brown

area ;
primaries with a white spot at the inferior angle of the dis-

coidal cell. Under surface paler ; the outer edge of the indistinct
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central belt relieved by a whitish border
; primaries without the

white spot ; secondaries with an ill-defined dusky discal belt ; fringe
white. Expanse 1 inch 3 lines.

102. Remigia disseverans, Walker, Lep. Het. xiv. p. 1495
(1857).

This species is identical with R. persubtilis of Walker, and allied
to his Ophiusa delinquens.

103. RlIESCIPHA ELEGANS, n. Sp.

Allied to R. servia, but with narrower wings, the palpi much
more slender ; the primaries with less distinctly sinuated margin ; a
small white dot on lower median interspace close to the margin ; no
yellow spots ; secondaries pale reddish instead of smoky brown, the
base and costal area white ; thorax burnt-sienna red like the prima-
ries

; abdomen very pale brown, almost white : wings below much
whiter than in R. servia ; body below snow-white, palpi and tibiae
of anterior and middle pairs of legs brown. Expanse 1 inch 7 lines.

I find that the genus Rhescipha is most nearly allied to Tetra-
tocera.

104. Thermesia gemmatalis, Guenee, Noct. hi. p. 355. n.

1828(1852).
v

105. Azazia monstratura, Walker, Lep. Het. xv. p. 1564
(1858).

F

This species is certainly nearer to Azazia than to Thermesia, with
which genus Walker placed it.

The following genus has been a puzzle to me ; but it appears to
be more nearly allied to Euclidia than to any thing else.

Calliscotus, n. gen.

Form and general structure of Euclidia, but the body less robust,
the palpi shorter, with very short terminal joint, porrect ; abdomen
shorter

; primaries comparatively longer; subcostal branches of
secondaries emitted from a footstalk ; discocellulars concave but
very oblique. Type C. boweyi.

106. Calliscotus bowreyi, n. sp.

Primaries pale brown, crossed by numerous irregularly dentate-
sinuate black lines; a broad dark-brown subbasal belt, beyond
which are two large patches a little, paler than the ground-colour,
outlined in black ; in the middle of the upper one is a small ocellus,
representing the reniform spot, and pale brown edged with black
and encircled by a yellowish iris ; a few scattered white scales on
the external area; subapical area dusky; a dentate-sinuate pale
line, white, and followed by triangular black spots between the veins

;

an interrupted black marginal line : secondaries fuliginous brown,
with dusky external border ; a dark angulated discal stripe and a
blackish anal spot: body whity brown. Wings below whity brown,
Proc. Zool. Soc— 1878, No. XXXII. 32
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with discocellular spots, angulated discal stripes, and external

borders black ; the apices, a triangular spot at the centre of each

outer margin, the fringes, and some spots at the anal angle of

secondaries white ; body below whitish. Expanse 1 inch 7 lines.

A pretty species, somewhat calling to mind the Geometrid genus

Scotosia.

107. Capnodes? calida, n. sp.

Bright clay- colour; wings with two very irregular central brown-

bordered whitish dentate-sinuate lines from costa to inner margin,

each dens terminating in a white dot; outer border red-brown,

bounded internally by a pale zigzag line ; a nearly marginal series of

dots black internally and white externally : primaries with a snow-

white spot and one or two dots at the end of the cell ; secondaries

with a black-centred whitish spot at the end of the cell. Wings

below considerably paler and irrorated with smoky brown ; secondaries

whitish towards the base and inner border, the spots at the end of

the cell less strongly defined than above, the lines obsolete. Ex-

panse 1 inch 2 lines.

This species has rather long palpi for a Capnodes, but in general

form, style of coloration, and every thing else agrees with that

genus.

108. Urania sloanus, Cramer, Pap. Exot. i. pi. 85. figs. E, F

(1779).

109. Nyctal^mon ^gistus, Fabricius, Mant. Ins. ii. p. 10.

n. 93.

110. Ch.erodes transtincta, var., Walker, Lep. Het. xx. p. 20

(I860).

111. Drepanodes pionaria, var., Walker, Lep. Het. xx. p. 71

(1860).

112. BOARMIA DELICATA, n. Sp.

Wings above chalky white ; the basal area and disk of primaries,

and the external half of secondaries, crossed by parallel undulated

testaceous bands; a well-defined zigzag stripe across the middle of

the disk ; two central angulated slender black lines, between which

is a black discocellular annulus on each wing ; a marginal series of

black dots : body white ; abdomen banded with testaceous. Under
surface white ; wings with black discocellular spots, pale greyish-

brown discal belt, and black marginal dots
;
primaries with the costa

black-spotted. Expanse 1 inch 6 lines.

1 13. Amphidasys arnobia, Cramer, Pap. Exot. iv. pi. 383. fig. I

(1782).

114. JoDIS K1NSTONENSIS, n. Sp.

Wings above emerald-green, crossed by a wavy yellowish discal

line; fringes lemon-yellow, tipped with white; discocellular spots
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black, encircled with orange : frons deep red, with white angles and

a central longitudinal green stripe ; crest deep red, speckled with

white ; antennae deep red, annulated with white ; back of head, collar,

and tegulae emerald-green ; thorax and abdomen pale pinky brown
or flesh-colour. Wings below much paler than above, especially at

outer margin, sericeous ; primaries with a small red apical spot ;

palpi above dark red tipped with white, below pearly white
;
pectus

snow-white, legs and venter pearly white. Expanse 1 inch 1 line.

115. Mecoceras bitactaria, Walker, Lep. Het. xxii. p. 607

(1861).

116. Hyria vinacea, n. sp.

Laky purple, with rather broad ochreous outer border, between

which and the general colour is a belt, reddish externally and slaty

grey internally ; abdomen with ochreous margins : wings below

paler than above, the border cream-coloured ; body below cream-

coloured. Expanse 7 lines.

A pretty little species.

117. Erosia incongrua, n. sp.

Sordid white, reticulated and speckled with brown : primaries

with the base of costa cinereous ; an irregularly elbowed testaceous

line across the basal third; an angulated dark brown discal line

(blood-red in certain lights), terminating on inner margin in a semi-

circular brown spot ; four submarginal brown spots on the apical

half of outer border : secondaries with a black-edged sagittiform

streak through the cell ; a white-edged elbowed blackish line across

the disk, bounded internally near the abdominal margin by an oblong

patch of red-brown ; apical area clouded with reddish brown

;

border between the caudal processes greyish, black-edged inter-

nally ; two submarginal black dots on the median interspaces : body
white, with grey head and collar. Under surface sordid white,

speckled with black. Expanse 9 lines.

118. Acidalia umbilicata, Guenee, Phal. i. p. 504. n. 872

(1857).

119. Acidalia apparitaria, Walker, Lep. Het. xxii. p. 733.

n. 145 (1861).

120. Macaria acidaliata?, Walker, Lep. Het. xxiii. p. 893.

n.33(1861).

There is a broken example of what appears to be a species of

Anisodes ; but I hope Mr. Bow'rey will send us a good example some
day, and thus enable me to identify it with certainty.

121. Ypsipetes? anomala, n. sp.

Primaries above with the basal third and costa stramineous, the

rest of the wing silvery brown ; basal area crossed bv sinuated red-

32*
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dish ochraceous lines, and the rest of the wing by sepia-brown

lines ; a discal series of white-edged spots, black on the discoidal

interspaces, otherwise brown ; median vein and bases of the branches

black-spotted : secondaries semitrans parent sordid white, with opaque

outer border and grey submargiual stripe : body stramineous, streaked

with reddish ochraceous. Wings below cream-coloured, with greyish-

brown submarginal belt ; body white. Expanse I inch.

The only example obtained of this singular species is, unfortu-

nately, rather rubbed.

122. Scotosia catocalaria, Walker, Lep. Het. xxxv. p. 1689

(1866).

123. Pterocypha stellata, Guenee, Phal. ii. p. 443. n. 1627

(1857).

124. Hyposidra ochrea, n. sp.

Ochreous ; wings with a silvery gloss, excepting the outer border,

a discal belt, and a costal dash upon the primaries, which are of a

clearer yellow colour
;
primaries with the lower half of the discal

belt edged externally with orange and plumbaginous ; edge of

fringe orange : secondaries with two parallel zigzag purplish-brown

streaks across the abdominal half, the upper streak intersected by a

plumbaginous line ; edge of fringe orange : head brown. Wings
below bright ochreous, with an oblique discal purplish streak ;

primaries with diffused silvery-whitish external area
;
pectus whitish,

legs testaceous. Expanse 1 inch 3 lines.

I have to thank Mr. F. Moore for the identification of this genus,

the type of which is a Javan species, not in the Museum collec-

tion.

125. Hypena lunifera, n. sp.

Primaries above lilacine brown, crossed by two slender blackish

zigzag lines, between which is an orange lunule, with its inferior

extremity white and edged with black, representing the reniform

spot ; an orange dot at the costal extremity of the second black

line, and two subcostal dots of the same colour close to apex ; a

marginal series of black dots : secondaries pale smoky brown, darker

towards the outer margin, crossed at the middle by an arched series

of black spots ; a marginal series of black dots : body dark brown,
back of thorax slightly lilacine. Primaries below greyish brown

;

costal area speckled with whity brown ; the discocellulars and an
arched discal series of spots dusky ; a marginal series of depressed

triangular spots : secondaries sordid white, speckled with dark brown
;

a black discocellular lunule ; two discal parallel zigzag dark brown
lines, the outer one ill-defined ; a marginal series of black spots, as

in primaries
;
pectus smoky brown. Expanse 1 inch.

126. Syngamia florella, Cramer, Pap. Exot. iv. pi. 348. fig. L
(1782).

V S
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127. Desmia orbalis, Guenee, Delt. p. 192. n. 128 (1854).

128. Desmia prognealis, Walker, Lep. Het. xvii. p. 346. n. 22

(1859).

129. Samea chlorophasma, n. sp.

Wings hyaline, slightly yellowish, with stramineous borders

;

outer border spotted with rust-red ; primaries with three mustard-

yellow irregular lines across the basal area, followed by a straight

golden brown transverse line, then a stramineous belt margined with

brown, followed by a quadrate spot of the same character at the end
of the cell (its inner edge continued as a single line to internal

margin) ; an angulated brown discal line, terminating at inner margin
in a rusty reddish spot: secondaries with a black-edged stramineous

discocellular spot, from which a brown line runs obliquely to inner

margin ; an angulated brown discal line, terminating at anal angle in

a quadrate rusty reddish spot : thorax stramineous, streaked with

mustard-yellow ; abdomen testaceous. Wings below altogether paler

than above, the markings less distinct ; body below silvery white ;

palpi yellow ; legs cream-coloured. Expanse 10 lines.

A delicate golden-looking little species.

130. Agathodes monstralis, Guenee, Delt. p. 209. n. 165

(1854).

131. Hymenia perspectalis, Hiibner, Ex. Schm. Zutr. fig.

101.

132. Conchylodes DiPHTHERALis, Hiibner, Ex. Schm. Zutr.

figs. 691, 692.

133. Phakellura hyalinata, Linn. Syst. Nat. iii. 2, p. 873

(1766).

134. Phakellura nitidalis, Cramer, Pap. Exot. iv. pi. 371.

fig. F( 1782).

Mr. Bowrey says that he found the species of Phakellura feeding

upon the flowers of gourds.

135. Margaronia ciuadristigmalis, Guenee, Delt. p. 304.

n. 319(1854).

136. Botys butyrosa, n. sp.

Wings dull lemon-yellow : primaries with the costa sericeous, a

feeble opaline tint beyond the middle, an angular pale brown line

across the basal third, and a sickle-shaped pale brown line across

the disk ; marginal line tawny : secondaries with opaline costal area

;

marginal line tawny : head and prothorax yellow ; rest of the body

shining creamy white ; abdomen with a yellow dorsal line ; project-

ing frontal tuft white
;
palpi brown above, white below. Body below

pearly white ; legs pearly white, with the femora and the anterior

tibiae brown ; wings below opaline. Expanse 1 inch 7 lines.



49-4 MR. BUTLER ON LEPIDOPTERA FROM JAMAICA. [May 7,

13". BOTYS LUCILLA, n. Sp.

Bright golden yellow, with a very slight pinky spot; wings with

the two usual lines greyish ;
primaries with the discoidal spots re-

presented by grey dots ; secondaries with whitish abdominal area ;

head pearly white; abdomen pale yellow. Wings below paler than

above, opaline ; body pearly white. Expanse 9 lines.

138. Botys principalis, Lederer, Wien. ent. Monatschr. vii.

pi. 10. fig. 17(1873).

139. Botys glaucusalis, Walker, Lep. Het. xviii. p. 576. n. 51

(1859).

140. Botys agavealis, Walker, Lep. Het. xviii. p. 574. n. 47

(1859).

141. Botys eurytalis, Walker, Lep. Het. xviii. p. 576. n. 50

(1859).

142. Botys campalis, Guenee, Delt. p. 344. n. 397 (1854).

143. Botys gastralis, Guenee, Delt. p. 346. n. 400 (1854).

144. Botys eratalis, Walker, Lep. Het. xviii. p. 578. n. 54

(1859).

145. Botys olivia, n. sp.

Pale olive-brown, with bright bronze reflections ; the usual lines

grey ; orbicular and reniform spots outlined in grey ; body greyish

brown. Wings beiow considerably paler, whitish towards the base,

sericeous ; inner line absent ; body white. Expanse 10 lines.

Nearly allied to B. plebeialis.

146. Botys helcitalis, Walker, Lep. Het. xviii. p. 574. n. 46

(1859).

147. Mecyna reversalis, Guenee, Delt. p. 409. n. 531 (1854).

148. Anerastia ignobilis, n. sp.

Primaries above pale pinky brownish or flesh -colour, the infero-

exterior quarter of the wing slaty grey ; the median vein, its two
superior branches, the terminal portions of the subcostal branches,

the extreme ends of the remaining veins, and the centre of the

submedian vein silvery white ; an abbreviated longitudinal apical

streak and a subcostal streak black ; one or two minute black

dots on the median and submedian veins : secondaries hyaline,

iridescent, with dusky outer border : thorax red-brown, streaked

with pinky white ; head and palpi white ; abdomen grey. Primaries

and body below pale shining brown ; secondaries as above. Ex-
panse 1 1 lines.

149. Argyria vestalis, n. sp.

Silvery white : primaries with a small triangular spot at the
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middle of costa, an oblique dash followed by a triangular spot near

apex, and a submarginal stripe, with zigzag inner edge dark choco-

late-brown ; outer border and fringe pale brown, traversed by two
straight dusky lines ; a minute brown spot at middle of inner

margin : base and sides of palpi chocolate -brown. Below silvery

white ; the costal area of primaries pale brownish. Expanse 1

1

millimetres.

Like A. insons of Felder, but only half as large ; also allied to

A. chrysogyrans, Walker (MS. ?).

150. Cydosia nobilitella, Cramer, Pap. Exot. iii. pi. 264.

fig. G (1782).

151. Tinea?, sp.

This insect has lost all the fringes of its wings, so that I cannot

recognize its genus. The neuration of the secondaries seems to be
exactly that of Tinea ; but the head is too broad, and the palpi are

too long and robust ; in coloration and the general form of its wings

it is most like Cerostoma vittella.

152. Pterophorus aspilodactylus, Walker, Lep. Het. xxx.

p. 941. n. 43 (1864).

5. Descriptions of new Land-Shells from Japan and Borneo.

By Edgar A. Smith, F.Z.S.

[Eeceived April 15, 1878.]

Helix (Camena) lewisii.

Testa dextrorsa, conoideo-globosa, subanguste umbilicata, oblique

striata, alba, epidermide tenui luteo-olivacea induta,fascia angusta

fusca ad peripheriam picta ; anfract. 6|, convexiusculi, sensim

crescentes, ultimus rotundatus, antice breviter descendens ,•

apertura obliqua, intus alba ; perist. undique expansum, margine
columellari sordido-roseo tincto, superne late expanso et rejlexo.

Diam. max. 35 mill., min. 29 ; alt. 24.

Hub. Japan {George Lewis).

Perhaps the most closely allied Japanese species to this one is

H. miranda, A. Adams. From it H. lewisii differs in having a

more conical spire, a narrower umbilicus, finer oblique striae, aud no

spiral sculpture.

The oblique stria? at the suture are rather deeply incised and
more crowded than on the other parts of the whorls, many of them
extending only about a line from the suture and then gradually

fading away. The first four whorls differ from the last two in

being obliquely punctato-striate, instead of exhibiting an ordinary

striation. The brown band is situated a very little above the middle

of the body-whorl, and passing just above its suture, is visible on two
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or three of the preceding volutions. The umbilicus is very deep

and penetrable to the apex of the shell, but rather narrow, occupying

about one seventh of the smallest diameter.

The peristome rather broadly expanded and white, with the

exception of the columellar and basal margins, which are stained

with a dirty pinkish colour. Over the umbilicus it is broadly ex-

panded, reflexed, and joined to the upper margin by a thin callosity.

This species is quite distinct from H. myomphala, Martens, and, al-

Fig. 1.

Helix {Camena) lewixii.

though agreeing in the style of coloration, differs in form and the

umbilicus.

The single example in the British Museum was presented by Mr.

George Lewis.

Helix (Camena) congenita.

Testa suborbicularis ; spira breviter conica, subaperte umbilicata,

tenuiuscula, pallide straminea, zona lata interruptairregularifusca,

vel strigis latis fuscis infra medium anfr. ultimi ornata et hie

illic supra strigis obliquis paucis indistinctis notata, interdum ad

peripheriam zona angusta fusca cincta, et umbilico aliquandofusco

tincto ; anfractus 5|-6, convexiusculi, lineis incrementi elevatis,

filiformibus, obliquis, flexuosis et striis minutissimis spiralibus

inter lineas elevatas scidpti, ultimus angustiusculus, antice prope

labrum breviter subitoque descendens ; apertura subhorizontalis,

intus livida, fusco tincta ; peristoma tenue, livido-fusco et albo

diverse pictum, undique reflexum et expansum.

Diam. max. 30 mill., min. 25, alt. 19; apert. 16^ long., 14 lat.

Hab. Japan.

This species partakes in a great measure of the form ofH. congener,

recently described by me in these ' Proceedings ' (1878, p. 105).

The spire, however, is a little more elevated, the last whorl a trifle

less robust, and the aperture narrower.

The sculpture of this species is much coarser, the lines of growth

being developed into thread-like line, and the spiral striae invisible

to the naked eye, and more conspicuous between than upon the
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oblique thread-like lines of growth when viewed under a lens. The
descent of the body-whorl is very sudden and brief. The whorl,

owing to the expansion of the peritreme, has a constricted appear-

ance in that part.

The umbilicus is a little more open than in H. congener, and
consequently more perspective. The coloration of this species is not

easily definable. The ground-colour is pale straw, the oblique raised

lirse being more opaque and yellower. The body-whorl below the
periphery is stained with brown, or looks as if it were scorched.
The colouring takes the form of a very broad interrupted transverse

band, or, in other words, of wide blotches or stripes. The latter are

sometimes continued upon the upper half of the whorl, and are also

here and there faiutly observable on the upper volutions. One

Fig. 2.

Helix (Camena) congenita.

specimen has a narrow peripherial brown band. The body-whorl is

stained with brown outside the tip ; and this, owing to the thinness
of the shell, produces a brownish labrum, which in some places,

particularly at the extreme edge and in the columellar region, is

somewhat whitish. It is rather widely expanded at the base and
columella, and is a trifle reflexed everywhere. The aperture is very
transverse, in fact almost horizontal ; it is of a livid white colour
within, exhibiting the brown marking of the exterior.

Subgen. Myxostoma, Troschel.

Testa plus minusve discoidea, late umbilicata ; apertura circularis ;

peristoma duplex, margine interiore superne plerumque leviter

sinuato, externa supra sinum alatim expanso. Operculum corneum,

crassum, in/erne paulo concavum, in medio nucleo prominulo, extus

marginibus anfractuum lamellosis.

This section of Cyclophorus agrees with Pterocyclos in the form
of the shell and its peristome, but differs in having a thick horny
operculum, with the margins of the whorls lamellated exteriorly,

that of Pterocyclos being calcareous and spirally laminated.

Cyclophorus (Myxostoma) bathyrhaphe.

Testa discoidea, apertissime umbilicata, spira parum elevata, sub

epidermide luteo-olivacea sordide vel caruleo-albida ,• anfr. 5|,
rotundaii, sutura valde canaliculata sejuncti, ultimus sat magnus
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superne ad canalem suturalem carina lamelliformi munitus, lineis

incrementi tenuibus leviter obliquis sculptus ; aperiura oblique

circularis, intus cceruleo-alba ; peristoma duplicatum, margine
interiori leevi vix expanso, superne prope anfractum parum
profunde sinuato, externo angusle expanso, superne ala parva
leviter fornicata instructo. Operculum corneum, concentricum,

multispirale, utrinque concavum, extus lamellis brevibus striatis

obtectum.

Diam. max. 31 mill., min. 22, alt. 15, apert. diam. intern. 9.

Hab. Borneo (G. B. Sowerby).
Shell discoidal, openly umbilicated, and clothed with a thin uni-

form yellowish-olivaceous epidermis. Beneath this it is of a dirty

or bluish-white tint. The spire is only slightly raised above the last

whorl. The whorls, about five in number, are convex and bordered
by a deep and broadish channel at the suture, the outer margin of

the canaliculation being produced into a thin lamellar ridge or keel
;

and outside this carina the whorls are a trifle depressed or excavated.

Fig. 3.

Ct/cloj)lionts (Myxostoma) hathyraphc.

The sculpture consists merely of the lines of growth, which are fine

and somewhat oblique. The aperture is slopingly circular, bluish

white, and has a double lip. The inner edge is thicker than the

outer, and scarcely at all everted. The sinus is distinct, moderately

deep, and situated at the termination of the sutural canaliculation.

The outer rim is somewhat expanded but not reflexed, narrowest on

the left side where it touches the whorl, and thin and sharp at the

extreme edge. Above it is expanded in the form of a small wing,

which slightly arches over the sinus and has a tendency to

a deflection in front.

This species in the nature of its operculum agrees with the genus

My&ostoma, which was founded by Troschel (' Zeitschrift fur Mala-
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kozoologie,' 1847, p. 44) for the reception of the curious shell

figured by Martyn under the name of Lituus brevis.

It only differs from Myxostoma in having the inner lip of the

aperture sinuated above, and in the wing-like expansion of the outer

rim not leaning upon the penultimate whorl. The canaliculate suture,

I presume, is only a specific character.

In all respects agreeing with this species are two others, Cyclo-

stoma planorbuJus, Lamarck, and Pterocyclos albersi, Pfr. The
former has had several localities quoted as its home, among which

are Senegal?, Philippine Islands, Bengal, Java, Borneo, Sumatra (in

Mus. Cuming), and Pulo Condore Island. Which of these is the

true habitat I cannot say with certainty, nor am I aware that it has

ever been definitely settled ; there is, however, some slight evi-

dence to show that the last locality is the correct one. We are also

in the same state of uncertainty respecting Pt. albersi. Pfeiffer

described the species not knowing its locality ; and Benson ('Annals

of Nat. Hist.' 1857, vol. xix. p. 208) is wrong in attributing a shell

found at Teria Ghat, Khasia hills, India, to this species ; for it was,

as shown by Hanley (' Conchologia Indica,' p. 56), only a variety

of Pt. parvus, Pearson.

Here, then, is a small group of four species, all having a Pterocy-

cloid expansion of the outer rim of the lip, and an operculum of

precisely the same structure. Three of them have channelled sutures

to the whorls, are of a depressed orbicular form, and have the inner

lip sinuated at the termination of the sutural channel. The fourth

(brevis) and the type of Myxostoma lacks the channelled suture,

and has only the slightest trace of a sinus in the lip—both of which

characters, especially the former, I consider more specific than

generic. From Cyclophorus with its simple concentric thin horny

operculum and simple lip to the aperture, the different operculum

and expansion of the lip of Myxostoma warrant, at all events, a

subgenerie separation.

There are two or three Burmese species ( Cyclophorus pinnulifer,

Benson, G. calyx, Benson, and C. hispidulus, Blanford) which will

also conveniently range under this genus. They are depressed sub-

discoid shells with a double rim to the aperture, the outer lip with

a small superior wing-like expansion, and the operculum thick, horny,

with the outer margins of the whorls lamellated. For this group

Blanford proposed the name Scabrina (Journ. Asiatic Soc. Bengal,

1863, p. 322).

The museum is indebted to Mr. J. B. Sowerby for a single speci-

men of this interesting species.



500 MR. D. G. ELLIOT ON THE GENUS PTILOPUS. [May 7,

6. On the Fruit-Pigeons of the Genus Ptilopus.

By D. G. Elliot, F.R.S.E. &c.

[Received April 16, 1878.]

(Plates XXXIII. & XXXIV.)

My material for the present paper has been most ample, and was

derived from the following sources :—the collection of the Paris Mu-
seum, rich in the types of the older authors, such as Hombron and

Jacquinot, Lesson, Quoy and Gaimard, Bonaparte, Temminck, Knip,

&c. ; the collection of the British Museum, containing the types of

Gray, Gould, Wallace, &c. ; a series of special desiderata from the

Museum at Genoa, collected by D'Albertis, Bruijn, &c, and from

the Museum of Count Turati at Milan ; a large number of various

species from different localities brought by Laglaize, and especially

by M. Raffray, now in the Paris Museum ; the species of Ptilopus

procured by the 'Challenger' Expedition, also those from Duke-of-

York Island sent by Mr. Brown ; specimens in Messrs. Salvin and

Godman's collection obtained by Mr. Layard in the Fiji Islands
;

and, lastly, the type specimen of Dr. Finsch's recently described Pt.

ponapensis.

Probably no such complete series, illustrating the species of this

group from all localities, has ever before been at the disposal ofany one

wishing to study these birds ; and it is very safe to say that, unless I

had had before me the actual specimens described and figured by the

earlier writers, especially of those species belonging to the islands of

the Polynesian subregion, this paper could never have been written

without great danger of adding to the confusion already existing in

these perplexing birds. The descriptions in many instances are so

meagre and unsatisfactory, and the illustrations, in certain cases, so

totally unlike the originals, that it is utterly impossible to recognize

the species by them ; but having had the specimens, in the majority of

instances, before me, I have been enabled to ascertain without diffi-

culty to what species these doubtful birds (made such by their authors)

really belonged. Some of my conclusions may be found to be quite

at variance from those of other authors ; but in all cases (unless

otherwise stated), let it be remembered, I have judged from the vast

material at my command, and, having brought to my task a mind to-

tally unprejudiced by any preconceived opinions, it will not perhaps be

deemed too great a request should I ask that, if any of the decisions

arrived at in this paper are rejected, they may be condemned only

after the examination of material at least approximating somewhat
to that which I have consulted, and such as will clearly show my
views to be erroneous.

Probably there are but few groups of birds so liable to lead a

naturalist astray as those species of Ptilopus inhabiting the Pacific

islands ; and, without an ample series before him, no one could

accurately diagnose the forms that really are distinct. In this spe-

cial division ot the genus the collection of the Paris Museum is rich,
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probably beyond all others, through the material brought to France

by the scientific expeditions known as the voyages of the 'Astrolabe,'

* Coquille,' 'Venus,' 'Zele,' ' Pole Sud,' &c. Many types are among
these specimens ; and it has been by their assistance I have worked
out the synonymy of the species of the Polynesian subregion. All

the species figured by Bonaparte in his ' Iconographie des Pigeons

'

are also in the Museum, and have been invaluable in enabling me to

arrange the synonymy and determine the species to which they be-

long, which has not been always possible from the work itself, some
curious and unaccountable errors having been committed by the

authors.

Man is fallible, and it is not to be supposed that in an extensive

review of some seventy species no errors have been committed ; but,

having eudeavoured to verify every statement made in this paper

(taking nothing for granted), I may venture to hope that inaccuracies

have been reduced to a minimum.
The pleasing duty now alone remains for me to express my thanks

to those who have assisted me with material during the time I have
been occupied with this memoir, without whose aid it certainly never

could have been properly completed. To my friend Prof. A. Milne-

Edwards, to whom I have already so often given my testimony as to

his willingness to accord every facility for the study and examination

of the unequalled collection of birds and quadrupeds under his charge,

I am again under obligations for every assistance rendered to me
during the months I have been engaged upon this group. Not only

was every" specimen the Museum contained continually at my dis-

posal, but also many books from his own library were placed at my
service as, from time to time, I had need of them. It is only by
such enlightened assistance and cooperation from those who are at

the heads of great departments in European museums that any satis-

factory work can be accomplished by a naturalist who may not be
himself attached to such institutions. To Dr. Oustalet, Aide-Natura-
liste, I also desire to express my thanks for much assistance continu-

ally and freely given. To my friend Count T. Salvadori I would
acknowledge my indebtedness for a very valuable series of specimens

not otherwise obtainable, procured by the consent of the Marquis G.
Doria from the Museum at Genoa, among which were some types of

Count Salvadori's lately described species. To Count H. Turati I
am also obliged for specimens from his magnificent museum. To
my friend Dr. Sclater I am indebted for opportunities of examining

the collection of the ' Challenger ' Expedition, and also those sent to

him from different islands in the Pacific, containing various types of

the species described by him from time to time ; and to Messrs. Sal-

vin and Godman for specimens from their collection obtained by Mr.
Layard, and which I brought to Paris for comparison with those in

the Museum collection. To Mr. Sharpe, who placed at my disposal

all the specimens of this genus in the British Museum, among which
were various types of much service in determining some doubtful

points, I am greatly obliged. And, lastly, to the Directors of

the Museum Godeffroy, who sent me the types of Ptilopus pona-



502 MR. D. G. ELLIOT ON THE GENUS PTILOPUS. [May 7,

pensis described lately in this Journal by Dr. Finsch, I am much
indebted.

I commence with a brief review of the literature of the genus :

—

1766. Linn^us, ' Systema Naturae.'

But one species was known to this author belonging to the pre-

sent genus, and was named by him Columba viridis. Species 1

.

1 788. Gmelin, ' Systema Naturae.'

In this work three species are given, two of which are described

the first time

—

C. viridis, C.jambu, and C. melanocephalus. Another
one is mentioned, the C. purpurata, based on Latham's " Purple-

crowned Pigeon." This, however, describes no species known, but

is taken from portions of two different ones, and therefore cannot be

recognized. Species 3.

1813. Temminck, 'Histoire Naturelle des Pigeons et des Gal-

linacees.'

Two species are here described belonging to the genus Ptilopus,

viz. Pt. cinctus and Pt. superbus, placed in the genus Columba.

Species 5.

1820-39. Temminck, ' Planches Coloriees.'

Eight species are described in this work belonging to this genus,

all under the term Columba, seven of which are given for the first

time, viz. Pt. magnificus, Pt. monachus, Pt. pulchellus, Pt. hyogaster,

Pt. porphyreus, Pt. perlatus, and Pt. nanus. The Pt. xanthogaster

of Wagl. is renamed diademata. Species 12.

1825. Swainson, ' Zoological Journal.'

Pt. regina, from Australia, described as Columba purpurata, var.

regina. Species 13.

1826. Lesson, 'Voyage de la Coquille.'

In the volume devoted to the zoology of this expedition one species

is described belonging to this genus, viz. Pt. taitensis as Columba
kurukuru, var. taitensis, from Otaheite. Species 14.

1827. Lesson, 'Bulletin des Sciences Naturelles.'

The Colombe amarante of the ' Voyage of the Coquille ' is here

named Columba puella. Species 15.

1827. Wagler, ' Systema Avium.'
Pt. xanthogaster first described as Columba xanthogaster. Spe-

cies 16.

1829. Wagler, in the ' Isis.'

In his list of the Columbae several species of this genus are given.

Two are described for the first time, viz. Pt. pectoralis and Pt.

purpuratus, ex Tonga Tabou. Pt. taitensis, Less., is renamed
Columba oopa. Species 18.
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1830. Quoy & Gaimard, in the ' Voyage of the Astrolabe.'

Pt. gularis is here described and figured as Golumba gularis.

Species 19.

1831. Lesson, 'Traite d'Ornithologie.
1

Under the term Ptilonopus eight species are given, one of them
for the first time, Pt. roseicapillus. Four of the remainder are
valid species, viz. melanocephalus, jambu, porphyreus, and taitensis.

Pt. cyanovirens is the female of superbus, Pt. virens is the female of
pectoralis, and Pt. purpuratus is Pt. ewingii. Species 20.

1838? Knip and Prevost, ' Histoire Naturelle Ge'nerale des
Pigeons.'

Ptilopus rivoli described as Columba rivoli. Species 21.

1840. Neboux, in the ' Revue Zoologique.'

Pt. dupetit-thouarsi first described as Columba dupetit-thouarsii.

Species 22.

1841. Hombron and Jacquinot, 'Annales des Sciences Natu-
relles.'

Pt. luteovirens described in the genus Columba. Species 23.

1842. Gould, in the 'Proceedings of the Zoological Society of
London.'

Pt. ewingii described. Species 24.

1844. Gray and Mitchell, • Genera of Birds.'

Twenty-five species are here recorded, of which three do not be-
long to this genus, viz. Pt. holosericeus, Temm., maculatus, Gmel.,
and pulcherrimus, Scop. Pt. purpuratus, Lath., is a made-up species,

Pt. virens=pectoralis, Wagl.; Pt. cyanovirens =superbus $ , Temm.

;

Pt. purpureo-leucocephalus = dupetit-thouarsi, Neboux; Pt. swain-
soni = regina, Swains. ; Pt. roseicollis = porphyreus, Temm. ; Pt.
viridissimus, Temm. = fasciatus, Peale. The remaining species are
valid, among which Pt. occipitalis is given for the first time and a
plate published. Species 25.

1848. Peale, ' United-States Exploring Expedition, Ornithology.'
A list of the species belonging to this group, collected by this

Expedition, is given, four in all, among which three are described
for the first time, viz. Pt. coralensis, Pt. perousii, and Pt. fas-
ciatus ; the fourth, Pt. furcatus, is the Pt. taitensis of Lesson.
Species 28.

1850. Gould, in ' Jardine's Contributions to Ornithology.'
Pt. strophium described for the first time. Species 29.

1850. Gould, « Proceedings of the Zoological Society of London.'
A race of Pt. magnificus is named Pt. assimilis. Species 30.

1853. Gray, 'Proceedings of the Zoological Society of London.'
Pt. chrysogaster described. Species 31.
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1853. Jaccuinot and Pucheran, 'Voyage au Pole Sud'(text).

Young of Pt. luteovirens described as Pt. felicice.

1854. Bonaparte, in the ' Comptes Rendus.'

In a paper contributed to this Journal, Bonaparte divided the

then known species of Ptilopus into various genera as follows :

—

Leucotreron, Cyanotreron, Rhamphiculus, Omeotreron, Kurutreron,

Thouarsitreron, Lamprotreron, Iotreron, and Ohryscena. These
are founded mainly upon the coloration of plumage (a dangerous

character (?) always), and in this case not particularly well selected.

In the case of Rhamphiculus and Omeotreron, the former is created

for the young (!), and the latter for the adult (!), of Ptilopus occipi-

talis ; and in Cyanotreron is placed the female (!) of Ptilopus su-

perbus, while the male (!) of the same species is made the type of the

genus Lamprotreron. In Omeotreron, also, is placed the young of

Pt. luteovirens, while the adult is the type of the genus Chryscena !

It does not appear to me necessary, or even advisable, to adopt any
of this author's genera for this group.

1854. Bonaparte, in the 'Comptes Rendus.'

The young of Pt. occipitalis is called Pt. batilda, and Pt. apicalis

is first described. Species 32.

1855. DesMurs and Prevost, 'Voyage de la Venus.'

Pt. mercieri and Pt. temminckii first described. Species 34.

1855. Bonaparte, in the ' Comptes Rendus.'

Pt. leclancheri described as Trerolcema leclancheri. Species 35.

1856. Gray, 'List Birds British Museum.'
Among the members of this genus here recorded Pt. greyi is

named but not described. Species 36.

1856. Gould, ' Proceedings of the Zoological Society of London.'

Pt. eugenics from the Solomon Islands described. Species 37.

1857. Bonaparte, 'Conspectus Generum Avium.'

In this publication this author made a subfamily of this group,

and divided it into the genera proposed by him in the ' Comptes
Rendus' three years previously. Pt. xanthogaster, Wagl., is called

diademata, after Temminck ; Drepanoptila holosericea is placed

in the genus Lamprotreron with superba and porphyreus ! In Pti-

lopus are purpuratus, Wagl., as porphyraceus, Forst., ex Tonga-

Tabou ; regina, Swains., as swainsoni, Gould ; Pt. ewingii, Gould,

from Timor, is separated as fiavicollis, after Gray ; Pt. coralen-

sis, Peale, redescribed as viridissimus ; the species ex Vanikoro (!)

(errore) called purpuratus, Wagl. [this bird comes from Balaou,

not Vanikoro, and was afterwards named bonapartei by Gray]
;

Pt. roseicapillus, mercieri,fasciatus, Peale (as clemcntince, Hombr. &
Jacq.); perousii, Peale (as marice, Hombr. & Jacq.); pulchellus and
apicalis. Cyanotreron has cyanovirens (= superbus, Temm., $)
and monachus, Temm. Iotreron contains viridis, Linn., melano-

cephalus, Gmel., rivoli, Prev. & Knip, iogaster, Temm., and nana,
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Temm. Kurutreron possesses oopa, Wagl. (= taitensis, Less.),
chrysogaster, Gray, and coralensis, Peale. Omeotreron has batilda
(=occipitalis,jnv.), virens (=pectoralis,Wag\.), md/elicice, Hombr.
and Jaeq. (= luteovirens, Hombr. & Jacq., juv.). In Chrysoena
is placed luteovirens. Phapitreron is also included in this subfamily,
containing the Columba leucotis, Temm., and Ph. amethystina,
Bon. ; but these birds have but little in common with those of the
genus Ptilopus.

1858. Gray, 'Proceedings of the Zoological Society of London.'
Five species are here described for the first time, viz. Pt. prasi-

norrhous, Pt. iozonus, Pt. aurantiifrons, Pt. coronulatus, and Pt.
wallacei. Species 42.

1859. Gray, * List of Birds of the Tropical Islands of the Pacific

Ocean.'

Nineteen species of the genus Ptilopus are recorded in this catalogue
of the species of the Pacific islauds contained in the British Museum.
One species is described as distinct

—

Pt. chalcurus. Species 43.

1860. Gray, « Proceedings of the Zoological Society of London.'
Pt. temminckii, Des Murs & Prev., described as Pt. formosus.

1861. Schlegel, ' Nederlandsch Tijdschrift voor de Dierkunde.'
Pt. insolitus described. Species 44.

1862. Wallace, ' Proceedings of theZoological Society of London .'

Pt. humeralis first described. Species 45.

1863. Wallace, 'Proceedings of theZoological Society of London.'
Pt. albocinctus first named. Species 46.

1863. Schlegel, 'Nederlandsch Tijdschrift voor de Dierkunde.'
Pt. bernsteini first described. Species 47.

1868. Hartlaub and Finsch, ' Proceedings of the Zoological

Society of London.'

Pt. pelewensis described. Species 48.

1867. Finsch and Hartlaub, ' Fauna Centralpolynesiens.'

This standard work on the Central Polynesian avifauna contains all

the species of this genus that were known at the time of its publi-

cation. Pt. purpuratus, Wagl., ex Tonga Tabou, is called Pt. por-

phyraceus, Forst. ; Pt. purpuratus, Temm., is referred to C.forsteri,

Desm. ; and the genus Chrysoena is employed for Pt. luteovirens.

Drepanoptila holosericea is also retained in the genus Ptilopus. No
new species are described. Many of the species given had not been
seen by the authors.

1870. Gray, ' Hand-list of Birds.'

A list of the known species is here given, without any especial at-

tempt to arrange their synonymy being made. The birds figured

by Bonaparte on pi. xix. of his ' Iconographie des Pigeons ' are

named Pt. bonapartii. Species 49.

Proc. Zool. Soc— 1878, No. XXXIII. 33
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1871. Hartlaub and Finsch, in the 'Proceedings of the Zoo-

logical Society of London.'
Pt. rarotongensis described. Species 50.

1871. Schlegel, ' Nederlandsch Tijdschrift voor de Dierkunde.'

Three species are here described, viz. Pt. speciosus, Pt. ornatus,

and Pt. geelvinckianus, the last as Pt. viridis geelvinckianus. Spe-

cies 53.

1871. Gould, in the 'Proceedings of the Zoological Society of

London.'

Pt. victor described. Species 54.

1873. Schlegel, 'Museum des Pays-Bas.'

A catalogue is here given of the species contained in the Leyden
Museum belonging to the genus Ptilopus. Some are included which
should be separated into different genera, such as Drepanoptila holo-

sericea and the members of Funingus. Three species are described

as new

—

Pt. neglectus, Pt. lettiensis (called Pt. cinctus lettiensis),

and Pt. jobiensis (called Pt. humeralis jobiensis). Species 57.

1873. Sclater, in the ' Proceedings of the Zoological Society of

London.'

Pt. bellus described. Species 58.

1874. Finsch, in the 'Proceedings of the Zoological Society of

London.'

Pt. huttoni described. Species 59.

1875. Salvadori, 'Annali del Museo Civico Naturale di Genova.'

In different lists of birds inhabiting New Guinea, six species of

Ptilopus are described, viz. Pt. gestroi, Pt. melanospilus, Pt. chry-

sorrhous, Pt. xanthorrhous, Pt. geminus, and Pt. trigeminus. Spe-

cies 65.

1875. Layard, in the 'Proceedings of the Zoological Society of

London.'

Pt. viridis, as Chryscenas viridis, described. This is the Pt.

layardi of the present paper. The name viridis, having been given

by Linnaeus to another species of Ptilopus, cannot stand. Species 66.

1876. Salvadori, ' Annali del Museo Civico Naturale di Genova.'
Pt. zonurus described. Species 67.

1876. Ramsay, in the 'Proceedings of the Linnean Society of

New South Wales.'

Pt. corriei described. Species 68.

1876. Bruggemann, ' Abhandlungen des naturwissenschaftlicheu

Vereins zu Bremen.'

Pt. fischeri described. Species 69.

1877. Sclater, in the 'Proceedings of the Zoological Society of
London.'

Pt.johannis described. Species 70.
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1877. Finsch, in the 'Proceedings of the Zoological Society of

London.'

Pt. fasciatus, Peale, described as Vt. ponapensis.

1878. D. G. Elliot, 'Annals and Magazine of Natural History.'

Pt. pictiventris described. Species 71.

As the term "purpuratus " has been applied to so many different

species by authors, it occurs to me that it may be useful if I give a

list of these, referring each one to the species for which it was in-

tended. For the reasons given in the article on Pt. purpuratus of

this paper, I accept for this term the species so designated in 1829

by Wagler, considering that the purpuratus of Gmelin should be re-

jected from the nomenclature of the group as not representing any

known species, but one formed from the characters possessed by two

distinct ones.

(1813) Columba purpurata (prera. var.), Temm. Pig. & Gall.

torn. i. p. 282 —Pt. regina, Swains.

(1813) „ „ Temin. Pig. & Gall. torn. i. p. 280 =Pt. ewingii, Gould.

(1821-34) „ „ Jard. & Selby, Illustr. Zool.

vol. ii. pi. 70 =Pt. regina, Swains.

(1824) „ „ Temm. Plan. Col. livr. 43 = Pt. xanthogaster, Wagl.

(1826) Ptikmopus purpuratus, Steph. Cont. Shaw Gen.
Zool. vol. xiv. p. 277 =Pt. xanthogaster, Wagl.

(1829) Columba purpurata, Wagl. Isis, p. 742 =Pf. purpuratus, ex Tonga.

(1835) Ptilinopus purpuratus, Selby, Nat. Libr. toI. v.

p. 103, pi. 3 —Pt. ewingii, Gould.

(1844) Ptikmopus purpuratus, Gray, List Birds Brit. Mus.

p. 2, Gall =Pt. ewingii, Gould.

(1855) Kurukuru purpuratus, DesMurs & Prev. Voy. Ve-
nus, Zool. p. 222 —Pt. taitensis, Less.

(1857) Ptikpus purpuratus, Bon. Consp. Gen. Av. vol. ii.

p. 19 =Pt. greyi, Gray.

(1857) ,, ,, Bon. Iconogr. Pig. pi. xix. adult. = Pt.bonapartei, Gray.

(1857) „ „ „ „ „ juv. . =Pt. purpuratus, Wagl.

(1858) Ptikmopus purpuratus, Cass. TJ.S. Expl. Exped.
Ornith. pi. 30. p. 269 ... =Pt. taitensis, Less.

(1859) „ „ Gray, List Birds of the

Trop. Isl =Pt. taitensis, Less.

(1867) Ptilinopus purpuratus, Finsch & Hartl. Faun. Cen-
tralpolyn. p. 122 —Pt. taitensis, Less.

(1873) Ptikpus purpuratus, Schleg. Mus. Pays-B. p. 15 ... =Pt. taitensis, Less.

Genera.

Quite a number of genera have been proposed for these birds ; but

only one is necessary. The term Ptilopus was given to them by

Swainson in 1825, its derivation being ttt'iXov, -ttovs. Swainson wrote

it Ptilonopus, which was afterwards corrected by Strickland in 1841.

Various ways of spelling the name of this genus have been adopted,

viz. Ptilonopus, Ptilinopus, Ptinilopus !, all of which are incorrect,

and should not be used. Ptilopus is an artificial genus, by which I

mean to express that the birds placed together in it do not possess

any characters common to them all, either of form, structure, or

coloration, which will serve to distinguish them from other groups

33*
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Pt. purpurutus.

Pt. chrysogaster,

Pt. mcrcicri.

Pt. ditpetithouarsii.

Pt. Jobiensis.

6. Pt. xanthorrhous.

1. Pr. insolitus.

8. Pt. taitcnsis.

0. Pt. aurantiifroii)!.

10. Pt. luteovirens.

11. Pt. lettiensis.

12. Pt. ornatus.

13. Pt. pectoralis.

14. Pt. belltis.

K>. Pt. victor.
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in the family. Some authors have separated them from the rest of

the Pigeons on account of the abruptly attenuated first primary.

This is utterly worthless, either as a generic or a specific character, as

among the species which are included in Ptilopus every gradation

of the first primary is procurable, from the most abrupt attenuation

to the normal shape of feather.

I here give (fig. 1 ), in proof of this assertion, a series of drawings of

first primaries, together with the name of the species to which each

belongs, so that any one can verify it for himself; and I may
state that it would not have been at all difficult to have arranged a

more minute gradation from the species at my disposal if it had been

necessary ; but those given will be found, I think, amply sufficient

for the purpose.

Another so-called character, which has been adopted by some to

distinguish the members of the genus Ptilopus, and one which is ex-

pressed by the term itself, is the tarsusfeathered to the foot. This
proves to be of no more value, generically or specifically, than the

attenuated primary. Species with or without the last-named cha-

racter have the tarsus covered or partly bare, as do also those with the

graduated or normal shape of this feather. The drawings (pp. 510,

511) of the partly bare and partly covered tarsus, together with the

first primary of several species, will show clearly how very unsatis-

factory these characters are.

Relative lengths of wing and tail, as given by some writers for the

separation of some of these birds into different genera, also are not

constant, as the tail can be found shorter than the wing, or nearly equal

to it in length. This last is the main character given by Reichen-

bach for separating the birds placed by him in his genus Meaalopre-

pia, as all the others are common to different species of Ptilopus.

He says:—" Schwanz fast so lang wie die Fliigel. Vorderschwinge
nicht verschmalert." The species included by him, it is true, have

not this last character ; but Pt. perlatus has the tail only a little

over half the length of the wing, while Pt. cinctus and Pt. gularis,

neither of which are included in Megaloprepia, have the tail nearly

as long as the wing, with the first primary abruptly attenuated. I

do not see that there is a single character remaining among those

given by Reichenbach which can distinguish the birds included in

his genus from those of the genus Ptilopus.

For those who deem colour sufficient to establish a genus, it

might be supposed that among these gaily plumaged birds certain

patterns might be found which would answer for a generic cha-

racter. But this, again, fails ; for the variety of the coloration is

so great that it would be necessary to divide the group into

numerous genera (as has, indeed, been attempted), and many of

the species would be left alone to represent a genus. I do not find

any thing better to designate the genus than the following formula :

—

Ptilopus. Size moderate ; wings usually reaching two thirds the

length of the tail ; rectrices fourteen in number, excepting Pt. occi-

pitalis, which has apparently sixteen ; tarsi partly or wholly covered

with feathers ; colours of plumage usually bright, and often strongly
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opposed : distinguished from Treron (with which it constitutes the

subfamily Treroninee) by not possessing the scallop on the inner web

of the third primary.

Ptilopus is well placed between Treron and Carpophaga, leading

Fig. 2.

Ptilopus iogaster. Celebes.

First primary only narrowing slightly ; tarsus partly bare.

Fig. 3.

Ptilopus fasciatus. Upolu, Samoa.

First primary abruptly attenuated ; tarsus partly bare.

up to the latter genus through the different races of Ptilopus

magnificus. It is the absence of the scallop on the third primary

which is the chief distinction between Ptilopus and Treron. To any

one who will study this group with ample materials, such as has

fortunately been at my disposal, I think the difficulty, nay, impossi-

bility, of discovering any trenchant generic characters will be readily

acknowledged. Those who have had but a few species before them,

represented by two or three individuals of each, might easily imagine

that some one character of those which I have mentioned is really
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of generic value ; and it is only when a great series has been obtained

that it is perceived how these gradually disappear or become evolved

into something quite different. It is from the lack of material to

show this fact that such a genus (among others) as Chrysxna has

been accepted for Pt. victor and Pt. luteovirens. First established for

the latter species, chiefly on account of the lanceolate form of the

feathers, it was quickly perceived, on the discovery of Pt. victor,

that the genus could not rest on this character ; for the two species

Fie 4.

Ptilopus geelwnckianus. Mafor.

First primary normal in shape ; tarsus completely feathered.

Ptilopus coronulatus. Aru.

First primary abruptly attenuated ; tarsus completely feathered.

were generically essentially the same, and yet Pt. victor did not

possess lanceolate feathers. The partly covered tarsus is not suffi-

cient to separate them from Ptilopus ; for, as I have shown, many

species of that genus have also the tarsus half nude. The normal

shape of the first primary also fails, as this is also possessed by other

species of Ptilopus ; and therefore no characters remain worthy of

separating these birds generically from the other members of the

group, those that exist being only of specific value. Bonaparte has

proposed most of the generic divisions ; and he founded them mainly

upon the colour of plumage, sometimes placing the two sexes, or

adult and young, of the same species in different genera (vide Pt.

superbus, Pt. luteovirens, &c). I have not been able to discover
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any reasons (after a careful examination of the species separated

generically by him) for accepting his divisions. The species named
by Schlegel Pt. insolitus has been made the type of a genus,

OEdirhinus, by Cabanis and Reichenow. The same peculiarity ex-

hibited by this bird—a bony protuberance upon the base of the

culmen—is also found in certain members of the genus Carpophaga
;

and I see no more reason for separating Pt. insolitus from the

other members of this genus than exists for placing these Garpophagce

in a new generic division. The term Megaloprepia, instituted by

Reichenbach for certain birds of this group, was so oddly selected, at

least in one instance (Pt. perlatus) that a doubt arises in my mind if

the author had ever had an opportunity of examining specimens.

No characters were given by him which were not also to be found in

other species of Ptilopus ; and although the term has been employed

by some authors, it seems to me to be entirely unnecessary ; for it is

impossible to designate in a large series ofPtilopi where the genus (?)

should commence, as the species graduate into one another from the

smallest to the largest.

Prof. G-arrod, in the 'Proceedings' of this Society for 1874, in

his paper on the "Anatomy of the Columbse," states that the

members of the genus Ptilopus possess a form of gizzard such as is

notfound in any other bird, and gives figures exhibiting its peculi-

arities as compared with Treron. If this is ascertained to be a con-

stant formation in all the species of Ptilopus, it may well be deemed
of sufficient importance to constitute a generic character ; but, unfor-

tunately, as yet, it cannot be said to be proven ; for out of the seventy-

one species considered in this memoir as belonging to Ptilopus, Prof.

Garrod has only been able to dissect three, a number too insignifi-

cant for it to be decided that all the members of the genus have the

same formation. The Carpophagce do not possess a similar gizzard ;

yet certain species of Ptilopus, viz. Pt. magnificus with its races assi-

milis and puella, and Pt. gularis, in their outward form resemble

certain species of Carpophaga ; and it is possible that in some of these

at least a modified form of gizzard may be found to exist. It will be

interesting to learn if such be the case, or if really the species of

Ptilopus are separated from all other Pigeons by an abrupt alteration

in the gizzard's shape, one not approached by that of any other bird.

A large number of species must be first examined before this can be
definitively ascertained.

The following are the principal generic terms which have been
proposed for these birds.

Type.
(1825) Ptilonopus, err. Swains. Zool. Journ. vol. i. p. 473 Pt. regince.

(1841) Ptilopus, corr. Strickl. Ann. Nat. Hist. vii. p. 36.

(1854) Leucotreron, Bon. Compt. Bend. vol. xxyix. p. 876 Pt. ductus.

(1854) Cyanotreron, Bon. torn. cit. p. 878 Pt. monachus.
(1854) Bhamphicidus, Bon. ibid Pt. occipitalis.

(1854) Omeotreron, Bon. ibid Pt. occipitalis.

(1854) Knrut.reron, Bon. ibid Pt. purpuratus.
(1854) Chrysana, Bon. ibid Pt. luteonrcns.

(1854) Thouarsitreron, Bon. torn. cit. p. 876 Pt..dupetit-thouarsii.

(1854) Lamprotreron, Bon. ibid Pt. superba.
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Type.
(1854) Iotreron, Bon. torn. edit. p. 878 Pt. iogaster.

(1857) Sylphitreron, Verr. teste Bon. Consp. ii. p. 40 ... Pt. perlatus.

(186?) Irittjoloprepia, Eeich. Tauben Pt. magnificus.

(1876) (Edirhinus, Cab. & Reich. J. f. Orn. p. 326 Pt. insolitus.

The Brepanoptila holoserieea, from New Caledonia, has usually
been placed in the genus Ptilopus ; but it does not appear to me that
this is its proper position. "With a colouring, it is true, approaching
something the style of these birds, it differs from them in form, and
especially in the shape of the wing-feathers. These (see fig. 6) are

very peculiar, and, in my opinion, at once remove this species from

Fig. 6.

Wing of Drepanoptila holoserieea.

among the present group of birds into a separate genus. The
drawing will show, better than any description can explain, the

unusual formation of the feathers in question 1

.

The members of the genus Funingus, beyond the feathered tarsus,

1 In the Rev. et Mag. cle Zool. 1862, p. 135, pi. 8, MM. J. Verreaux and O.

Des Murs conferred another generic name upon this bird, viz., CalyptoTnenoenas,

and gave a drawing of both it and a portion of the wing. Neither of these, how-
ever, are correctly done, especially that of the wing, which shows only the ends

of the primaries. The illustration here given more faithfully exhibits the

peculiar shape of these feathers.
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have but little in common with the members of Ptilopus, the

peculiarly notched first primary and bare face easily distinguishing

them.

Geographical Distribution.

Probably no group in ornithology exhibits to a greater degree the

effects upon the coloration of plumage arising from the physical

causes incidental to an insular life than the one here considered as

composing the genus Ptilopus. Some of these birds that have

evidently had a common origin exhibit greater or less variations

from each other, according to the position of their various habitats,

sometimes of sufficient importance to constitute their possessors dis-

tinct species, at others only of that trivial kind that would at

best but cause them to rank merely as varieties, the lapse of time

during which the individuals have dwelt in their separate localities

not having been sufficiently great, or the physical causes of climate,

food, and soil not powerful enough to modify essentially their

appearance from the typical form. It is therefore not surprising

that we find some species inhabiting one island only, others dwelling

upon several, though perhaps separated by miles of sea, while again

in other localities uncertain forms are observed not changed suffi-

ciently to authorize the bestowal upon them of a separate distinctive

rank, but yet differing enough to show that a departure from the

type and towards a distinctive independent form has been com-

menced, and will continue (unless the race should become exter-

minated) until the variety eventually blooms into a separate species

possessing characters not found elsewhere. It is not to be supposed

that the continents of which the islands of the Pacific and those

of the Eastern Archipelago are the sole remains, were broken up
simultaneously or always suddenly throughout their length and
breadth ; but more probably the casualty happened at various periods

and sometimes gradually. Therefore we may not be surprised at

the apparently strange phenomenon that one species should inhabit

various islands, between which are others containing totally distinct

forms of the same genus. This may have been brought about

in two probable ways. A species may have been widely dispersed

over the continent ; and when portions of this had disappeared

beneath the waves, the fragments that remained above water at

the outset were all occupied by the same species : but physical

effects at intermediate points were of a different character from
those at the extremes ; and in course of time the birds dwelling on
the intervening islands departed entirely from their types, while

those most widely separated retained their original characters. Or
it may, on the other hand, have been that on the breaking-up of the

continent a district inhabited by a strictly local species (but one

surrounded by a more widely disseminated and distinct species) had
not been entirely submerged ; and this, all other circumstances being

equal, would explain the fact that a distinct form should intrude itself

on an island lying between others inhabited by a different one, the

species with the greater range having been preserved at the extremes
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of its habitat, which also had become islands. In considering the

peculiarities of the geographical distribution of these birds, the

great physical changes that have taken place in that portion of the

globe over which they are dispersed must always be borne in mind.
The members of the genus Ptilopus are found in only two of the

zoogeographical regions of the earth, viz. the Oriental and Aus-
tralian. Of these the latter contains by far the great majority of

the species ; and, to judge from the material at present available, the

Papuan group of the Austro-Malayan Subregion is apparently the
head quarters of the genus, The Polynesian Subregion also

possesses many species ; but they are altogether of a different style

of plumage, and constitute almost a division by themselves.

I commence the review of this portion of my subject with the
most easterly group of the Pacific islands (in the Polynesian Sub-
region of the Australian Region) in which any members of this genus
are found, viz. the Marquesas. But two species are met with
among these islands—the Pt. dupetit-thouarsii, on Christine Island,

and the Pt. mercieri, from Nuka-hiva. Both of these are very
distinct from all others known. I have described Pt. pictiventris as

from Nuka-hiva of the Marquesas ; but, for the reasons I give under
the head of this species, I believe that locality to be an error, and that

the bird in question is a native of the Samoan Islands only. To the
south-west of the Marquesas lies the Pomatu archipelago, which is

as yet hardly known in an ornithological sense. But one species of
Ptilopus has been recorded from there, Pt. coralensis, found on
Carlshoff Island. South of the Pomatu group lies the island of
Rapa. Here has been procured probably the most important
member of this genus, Pt. huttoni. To the west of Pomatu
are the Society Islands, upon only two of which have any species

of Ptilopus been procured, viz. P. chrysogaster, upon Huahaine, and
Pt. taitensis in Otaheite. To the south-west of this last is Cook's
Archipelago, where Pt. chalcurus has been obtained on Harvey
Island. It is still doubtful if this bird is specifically distinct from
Pt. coralensis of the Pomatu group. If the identity of those
two could be established, it would be an interesting and important
fact, since the two clusters of islands are not only separated by miles
of ocean, but several distinct forms of Ptilopus are found upon
the intervening archipelagos, none of which, so far as we know,
are particularly related to Pt. chalcurus. Upon Rarotonga island

has been procured Pt. rarotongensis ; and these two species are

all that have as yet been found in this group. Savage Island, lying
between Cook's Archipelago and the Friendly group, contains three

species

—

Pt. purpuratus, Pt. pictiventris and Pt. rarotongensis.

Passing on to the westward we reach the Tonga Islands, among
which five species of Ptilopus dwell, a number exceeded in only one
of the Pacific groups, viz. the Fijis. On Tonga-Tabou all the

species occur

—

Pt. chrysogaster, Pt. apicalis, Pt. pictiventris, Pt.

purpuratus, and Pt. perousii. Harpai contains Pt. perousii and
Pt. purpuratus ; and this last has also been procured at Eua and
Ninafou, the last the most northern of them all. North of the
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Friendly Islands lie the Samoan or Navigators' Islands. These

contain also five species, two of which are not met with in the Tonga
Group. Opalu has four

—

Pt. perousii, Pt. luteovirens. PL picti-

ventris, and Pt.fasciatus, this last being also found on Wallis Island,

while Pt. purpuratus is a native of Fulima, lying to the south

of Wallis. We now come to the Fijis, which possess among the

different islands nine species of Ptilopus. Only one island, however,

contains more than two species, viz. Viti-Levu, which has three

—

Pt.

perousii, Pt. luteovirens, and Pt. pictiventris. Schlegel suggests

Viti as the probable locality also of the bird he has called Pt.

neglectus ; but this is very uncertain, and there is no evidence to

support the supposition. Balaou has two species

—

Pt. luteo-

virens and Pt. bonapartei. Two species are found upon five islands

which possess no others of this genus. These are Pt. perousii and

Pt. purpuratus, met with at Waikia, Vanua Levu, Mango, Mokani,

and Loma Loma. Bua, Lanthala and Ngamia only have Pt. victor.

Taviuni has Pt. victor and Pt. purpuratus ; while Kandavu con-

tains Pt. perousii and Pt. layardi. The New Hebrides possess

but two species

—

Pt. greyi on Erromango Island, and Pt. corriei

on Malacolo. On Lifu, of the Loyalty group, Pt. greyi is

found, as well as on the Isle of Pines and New Caledonia to the

west, this last being also recorded by Schlegel as the habitat of Pt.

insolitus—which, however, is probably an error. Passing now to

the northward, Pt. greyi is again met with on Vanikoro of the

Santa-Cruz archipelago ; and in the Caroline archipelago, on the

island of Ponape in the Seniavin group, Pt. fasciatus has been

procured. To the north-west, the furthest north perhaps that any

species of this genus is found, lie the Marianne or Ladrone Islands.

Here is met with the very distinct Pt. roseicapillus, the only repre-

sentative of these birds in this group. To the west are the Pelew

Islands, whence comes Pt. pelewensis ; but from which particular

island is not stated by its describers.

We now reach the Austro-Malayan Subregion ; and the islands

which come first in this review (proceeding from the east towards

the west) are those contained in the Papuan group, of which New
Guinea is the centre and most important. Beginning with the most
eastern division of this group, we have first the Solomon Islands,

upon one of which, not as yet known, the Pt. eugenics was obtained.

To the westward of this, in the Louisiade archipelago, on the Island

of Duchateau, the type of Pt. strophium was procured. From
New Ireland, to the north-west, come Pt. insolitus and Pt. puella

;

while between this last-named island and New Britain lies Duke-of-
York Island, the home of the rare and little-known Pt. rivolii and

also of the Pt. insolitus mentioned above. From New Hanover Pt.
superbus has been received. To the north-west of this section, on
Wild and D'Entrecasteaux Islands of the Admiralty group, the

beautiful Pt. johannis was obtained by the naturalists of the ' Chal-

lenger ' Expedition. Coming now to New Guinea, the islands in the

great Bay of Geelvinck claim our attention. Krudu, the most eastern

of these, possesses one species, Pt. geminus. Next, on the large
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island of Jobie, eight species of this genus dwell, viz. Pt. superbus,

Pt. coronulatus, Pt. geminus, Pt. aurantiifrons, Pt. perlatus, Pt.

strophium, Pt. puella, and Pt. jobiensis. The small island of

Ansus, to the south of Jobie, contains also one species, Pt. geminus,

being the only one out of those found upon its great neighbour.

Meosnoum or Misnomin, to the west of Jobie, also contains one

species found on that island, Pt. strophium. On the island of

Korido, or Sook, the most northern of those in this bay, two species

have been procured, Pt. pectoralis and Pt. speciosus. Mansinam,
the last island in this bay from which any species of Ptilopus is

known to come, contains one species, the Pt. humeralis. It will thus

be seen that, so far as we are able to determine from our mate-

rial, in the Bay of Geelvinck, Jobie is the central or starting-

point of the members of this genus. The two small islands lying

near are only detached portions of Jobie, each containing one species

found on the last, but none peculiar to themselves. On the other

hand the islands of Korido and Mafor only have one species in

common with Jobie, viz. Pt. superbus, found on Korido, while on
Mafor Pt. pectoralis and Pt. geelvinkianus are met with, the

last-named being also a native of Meosnoum. The relationship of

these islands, so far as regards this genus, are nearer to the western

shores of the bay than to Jobie. Turning now to the mainland, at

Andai and Dorey five species are found

—

Pt. pulchellus, Pt. pecto-

ralis, Pt. puella, Pt. geminus, and Pt. perlatus ; while on Mount
Arfak Pt. superbus, Pt. bellus, Pt. iozonus, Pt. aurantiifrons, and
Pt. ornatus have been obtained. At Amberbaki, on the north

coast, five species have been procured, viz. Pt. pulchellus, Pt. super-

bus, Pt. perlatus, Pt. pectoralis, and Pt. bellus ; while at Sorong
Pt. trigeminus, Pt. humeralis, Pt. coronulatus, and Pt. prasi-

norrhous have been met with. At Triton Bay Pt. nanus has been

obtained ; and at Mount Epa, in the south of New Guinea, the

small race of Pt. magnificus, called puella, is found. These are all

that are as yet known to come from the mainland of New Guinea ;

but doubtless others of the described species, as well as those not

yet discovered, remain to be obtained among the dense forests of

this singular country. Passing now to the western islands of the

Papuan group, the most northerly is Waigiou, which contains five

species

—

Pt. superbus, Pt. pulchellus, Pt. prasinorrhous, Pt. puella,

and Pt. pectoralis, this last being also found upon the near-lying

small islands of Gagie and Giebeh, while Pt. puella is also met
with on Ghemien. Batanta has four, viz. Pt. aurantiifrons, Pt.

superbus, Pt. pectoralis, and Pt. prasinorrhous ; while Salwatty pos-

sesses all these (excepting Pt. pectoralis) and also Pt. coronulatus,

Pt. trigeminus, Pt. humeralis, Pt. pulchellus, Pt. perlatus, and Pt.

puella. Mysol, to the south-west of Salwatty, contains seven

species, viz. Pt. prasinorrhous, Pt. superbus, Pt. aurantiifrons, Pt.

pulchellus, Pt. puella, Pt. pectoralis, and Pt. nanus. All of these

save the last two are found upon Salwatty. Far to the south of this

last-named island we reach the most southern ones of the group, viz.

Arou, with seven species (Pt. coronulatus, Pt. superbus, Pt. iozonus,
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Pt. wallacei. Pt. aurantiifrons, PL zonurus, and PL perlatus), and
Yule Island, lying to the south-east of the mouth of Fly Biver, in

the Papuan Gulf, and close to the coast, with two (PL coronu-

latus and PL gestroi, the last intermediate between PL ornatus

and PL perlatus). The next group of the Austro-Malayan Islands

that claims our attention is the Moluccas ; and, commencing with the

furthest north, Sanghir is the first to be considered : here is found

a race of PL melanocephalus from Java, which has become pos-

sessed of sufficient characteristics to separate it from the type, and
is known as PL xanthorrhous. Gilolo and its small neighbours,

Ternate and Batchian, contain four species, found on each, viz. PL
iogaster, PL superbus, PL bernsteini, and PL monachus. Tidore,

on the west, has three

—

PL monachus, PL iogaster, and PL prasinor-

rhous ; Morty two, PL monachus and Pt. iogaster ; Obi one, Pt.

bernsteini ; Daramor and Kaisa, each one, Pt. monachus ; and Weda
and Dodingo also one, Pt. iogaster. Ceram contains three species

—

Pt. chrysorrhous, Pt. superbus, and Pt. viridis, this last being also

found upon the small island of Monavolka, which, together with

Matabello, also possesses Pt. prasinorrhous. Banda, to the south

of Ceram, has Pt. xanthogaster, which is also found upon the

islands of Khoor and Ki, these last having in addition Pt. pra-

sinorrhous. Goram, lying to the east, has two species, the one

last named and Pt. viridis. Bouru has three species

—

Pt. super-

bus, Pt. viridis, and Pt. prasinorrhous ; while Amboyna has also

three species

—

Pt. superbus, Pt. viridis, and Pt. prasinorrhous ; and

Harouka, east of Amboyna, contains Pt. viridis. Of the Timor
group, I commence with Timor, which possesses two species, P.

ewingii and Pt. ductus, this last being also found upon the small

island of Wetta, to the north of Timor ; while Lettie, to the

north-east, possesses Pt. lettiensis (a modification of Pt. cinctus)

and Pt. xanthogaster. Flores has three species

—

Pt. ewingii, Pt.

albocinctus, and Pt. melanocephalus, this last being also found

in Sambawa and Lombock. Celebes has four species, three of

which are peculiar to it, viz. Pt. melatiospilus, Pt. temminckii, Pt.

gularis, and Pt. fischeri ; while Sula contains Pt. melanospilus and
Pt. chrysorrhous. Australia, the last division of this region, has six

species

—

Pt. regina and Pt. magnificus in New South Wales, in the

district between the river Hunter and Moreton Bay, Pt. superbus

at Cape York and on the Booby Islands, Pt. assimilis and Pt. mag-

nificus in North-east Queensland at Rockingham Bay, Pt. assimilis

being also found together with Pt. puella at Cape York, and PL
ewingii on the Coburg Peninsula near the coast—the distribution

of the three forms of Pt. magnificus being decidedly against the view

that they represent distinct species.

The other zoogeographical region in which these birds are found

is the Oriental; and we here find them restricted to the subregion

containing the Indo-Malay islands. Of these I commence with the

Philippine group, in only one island of which as yet has any species

been found, viz. Luzon, containing three (Pt. occipitalis, Pt. jambn,
and Pt. leclancheri). The great island of Borneo, and also Sumatra,
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have but one species, Pi. jambu ; while Java, the last locality in
which Ptilopus is found, contains two, Pt. melanocephalus and Pt.
porphyreus.

The following key will show the chief differences existing between
the birds of this genus. I recognize 71 species, and have divided
them into two great groups, characterized by having the breast-
feathers bifurcate or not bifurcate.

KEY TO THE SPECIES.
A. Breast-feathers bifurcate.

a. Front and top of head purple or deep rose,
margined with yellow or pale green.

a'. Tail with a subterrninal grey or ash-
coloured band.

a". Abdomen deep rose-colour; under
tail-coverts yellow, tipped with
rose

; breast bright green 1. Pt. greyi, p. 523.
b''. Abdomen and breast washed with

olive; purplish red spot on the breast 2. Pt. neglectus, p. 524.
c". Abdomen and flanks green, with an

indistinct spot of darker green in
the middle of the former; breast
ash-colour, tinged with green ; back,
wings, and tail green, with strong
coppery red reflexions ; inner secon-
daries with a small dark green
spot on tip 3. Pt. bonapariei, p. 524.

a . Abdomen pale green, with a purplish
black spot in the centre; breast
uniform ashy, tinged with green

;

scapulars with a conspicuous dark

m ,
Tiolet spot at tip 4

-
PLPmmratu>s, P- 525.

b'. Tad with a terminal yellow band.
a". No spot at base of mandible.

1

.

Centre of abdomen rufous 5. Pt. apicalis, p. 527.
2. Secondaries and tad copper-colour

;

small dark purple spot on lower
part of abdomen.

a. Front and crown purple 6. Pt. coralensis, p. 528.
j3. Front and crown greyish purple

or amethyst 7. Pt. chalcurus, p. 529.
3. Middle of abdomen rufous, upper

edge dark purple, scapulars tipped
with lilac 8. Pt. pictiventris, p. 530.

4. Feathers on upper part of breast
with transverse violet spots near
the tips

; no spot on lower part of
breast ; abdomen orange ; erissum
yellow

; under tail-coverts white
at base, then yellow, with rose-
violet tips 9. Pt. pekwensis, p. 531.

5. Throat white or pale yellow ; breast
pale green, feathers tipped with
light grey ; abdomen orange, with
a Klac-red spot in the centre 10. Pt. regina, p. 531.

6. Throat light yellow; breast pale
green, feathers tipped with light
grey ; abdomen orange, with a pale
lilac band upon the upper part ... 11. Pt. cwingii. p. 533.
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7. Abdomen and under tail-coverts

bright yellow; on lower part of

breast a large spot of dark purplish

red 12. Pt. rarotongemsis, p. 534.

8. Throat, cheeks, and breast yellowish

green; abdomen clear green, with

a purplish black spot in the centre 13. Pt. fasciattis, p. 535.

b". Conspicuous deep-rose spot at base

of mandible.

1. Abdomen bright uniform yellowish

green, without spot 14. Pt. mercieri, p. 536.

2. Breast with a deep purple spot on
lower part ; abdomen orange

;

under tail-coverts bright yellow,

tips orange 15. Pi. roseicapillus, 537.

3. Chin pale purplish red ; dark purplish

violet spot on breast, with the base

of the feathers dark olive-green ;

under tail-coverts purplish violet-

red, basal portion yellow ;
purplish

violet of front and crown sur-

rounded by green 16. Pt. huttoni, p. 538.

b. Front and top of head greyish or purplish

white, margined with yellow.

a'. Abdomen deep rose ; crissum and under

tail-coverts deep yellow 17. Pi. dupetithouarsi, p. 539.

b'. Abdomen and under tail-coverts orange-

yellow 18. Pt. xanthogastcr, p. 540.

c
1 Abdomen and under tail-coverts bright

yellow 19. Pt. chrysogastcr, p. 541

.

<V . Uuderparts pale ash-green ; centre of ab-

domen and crissum pale yellow ; under
tail-coverts bright yellow 20. Pt. taitensis, p. 541.

c. Top of head and occiput bright purple;

sides of head light green ; nape and sides

ofneck rufous-orange ; middle ofabdomen
and crissum white : flanks and th ighs green.

a'. Feathers of breast purple at base, broadly

tipped with ashy grey, a broad bluish

black band across the lower part ofbreast 21. Pt. superbus, p. 542.
6'. Lower part of breast light purple, gra-

duating into bluish black 22. Pt. temmincki, p. 544.

d. Front, crown, band across the back, and
under tail-coverts dark purplish red ; fea-

thers of breast purple at base, white at tip;

beneath these an orange band 23. Pt. perorisei, p. 545.

e. Front pink, with posteriorly a narrow band
of purple, followed by a broader one of

yellow ; a purple spot on fore part of ab-

domen; middle of abdomen and under
tail-coverts yellow 24. Pt. coronulatus, p. 546.

/. Front pinkish white, surrounded by a
purple band succeeded by one of yellow

;

purple spot on abdomen, surrounded by
saffron-yellow 25. Pt. gcminus, p. 546.

g. Front greyish white 26. Pt. trigeminus, p. 547.

B. Breast-feathers not bifurcate.

a. Middle of abdomen deep orange ; vent and
under tail-coverts white varied with yel-

low ; tertials violet grey in the centre.

a'. Shoulders greyish violet, mixed with
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greon ; tail green, with an apioal grey

band above, white beneath 27. Pt. iozonus, p. 547.

b' Shoulders violet-grey, bordered beneath

by deep purple ; tail green, with a sub-

terminal grey band onlower surface only 28. Pt. k'imeralis, p. 548.
'. Shoulders violet-grey ; tail green above,

beneath black, with an apical white band 29. Pt.johicnsis, p. 548.

d'. Bony protuberance on forehead
;

shoulders and patch on back light grey
;

tail bright green, apical third ashy grey 30. Pt. insolitus, p. 549.

f>. Bluish grey band on each side of breast

;

purple spot on centre of abdomen ; wing-
coverts, scapulars, and tertials tipped

with yellow 31. Pt. nanus, p. 549.

c. Front, crown and lores, moustaches, and spot
on the breast greyish blue ; superciliary

stripe, chin, throat, lower parts of abdo-
men, and under tail-coverts lemon-yellow 32. Pt. monachus, p. 550.

d . Front and crown bright carmine ; sides of

head and neck and breast light grey

;

chin and throat white ; large purplish red

spot on lower part of breast ; abdomen
and under tail-coverts orange 33. Pt. pulchellus, p. 551.

c. Head and neck light grey ; occiput and
back of neck black ; throat yellow.

a'. Orissum and short under tail-coverts yel-

low, long ones carmine 34. Pi. melanoccphalus, p. 551.

b'. Throat-mark narrow ; crissum yellow,

washed with orange 35. Pt. melanospilus, p, 552.

e'. Throat-mark narrow ; black bar on nape
small; crissum orange-yellow 30. Pt. chrysorrhous, p. 553.

d'. Lower parts of abdomen and crissum rich

orange 37. Pt. xanthorrhous, p. 553.

/. Head and neck rose-colour, graduating into

carmine on the breast, beneath which is

a broad white band, followed by another

of blackish green 38. Pt. poiyhgreus, p. 553.

g. Throat, crown, and sides of face in front

scarlet, chin and throat black ; middle of

breast rose-colour; under tail-coverts

chestnut 39. Pt.jambn, p. 554.

k. Throat white or pale grey.

«'. Scapulars and tertials grey, margined
with green.

a". Top of head bright carmine ; mantle,
neck, and breast bluish grey ; lower
part of breast crossed by a white
band, succeeded by a broad one of

deep orange ; shoulders deep orange 40. Pt. ivallacei, p. 555.

b". Forehead deep orange; crown and
occiput yellowish green ; back and
upper part of breast plumbeous

;

underparts yellowish green..... 41. Pt. aurantiifrons, p. 55R
c". Shoidders dark purplish red; lower

parts of throat dark yellow ; breast

dark ochre ; tail dark green, with a
light-yellow apical band.

1. Top of head and sides of face pur-
plish red 42. Pt. ornatus, p. 556.

2. Top of head and sides of face olive-

yellow 43. Pt. gestroi, p. 557

.

Proc. Zool. Soc— 1878, No. XXXIV. 34
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b' . Middle of scapulars and lesser wing-

coverts rosy purple.

a". Tail uniform dark green 44. Pt. perlatus, p. 557.

b". Tail dark green , with an apical greyish

white band 45. Pt. sonurus, p. 558.

i. Head, except occiput, light grey ; abdomen
reddish purple 46. Pt. iogaster,p. 558.

j. Forehead and chin greenish grey ; reddish

purple spot on breast 47. Pt. pectoralis, p. 559.

k. Forehead and chin grey ; tips of tertials

and bar across the shoulders grey.

a'. Lower part of throat and upper part of

breast dark reddish purple ; tail bronzy

green, tipped with yellow 48. Pt. viridis, p. 560.

b'. Lower part of throat and upper part of

breast bright reddish purple ; tail yel-

lowish green, each feather with a sub-

terminal grey spot on the inner web... 49. Pt. geelvinkianus, p. 560.

/. Head white, secondaries slate-grey ; centre

of throat and chest crimson 50. Pt. eugenics, p. 561.

m. Upper parts, throat, and upper part of

breast green.

a'. Breast crossed by a broad white band

;

forehead purplish red.

a". Rose spot on abdomen.
1. Crissum and under tail-coverts

bright yellow 51. Pt. rivolii, p. 561.

2. Crissum and under tail-coverts

green, edged with yellow 52. Pt. prasinorrhous, p. 562.

b". No rose spot on abdomen 53. Pt. stropkium, p. 563.

//. Breast crossed by a broad band, lemon-
yellow above, white beneath.

a". Front and crown rosy red
;
purplish

red spot on abdomen 54. Pt. bellus, p. 563.

b". Front and crown green; abdomeulilac 55. Pt. speciosus, p. 564.

c'. Band on breast, crissum, aud under tail-

coverts yellow ; top of head and middle
of abdomen lilac 56. Pt.johannis, p. 564.

n. Feathers ofneck and breast lanceolate, sul-

phur-yellow, tinged with green ; abdomen,
vent, and under tail-coverts bright yellow 57. Pt. luteovirens, p. 565.

o. Head and neck olive-green
;
plumage green

;

secondaries tipped with yellow ; under
tail-coverts yellow, blotched with green . 58. Pt. corriei, p. 566.

p. Head and neck greenish yellow ; under tail-

coverts bright yellow ; rest of plumage
green 59. Pt. layardi, p. 567.

q. Head and throat olive-green ; rest of plu-

mage orange-carmine . 60. Pt. victor, p. 568.

r. Top of head light grey
«'. Sides of head and upper part of breast

ashy white ; a dark purple band across

the breast ; flanks and underparts ashy
green ; under tail-coverts cinnamon

;

chin black 61. Pt. leclancheri, p. 568.

b'. Sides of face and occiput purplish red

;

centre of breast ochraceous 62. Pt. occipitalis, p. 569.

c'. Sides of face, breast, and flanks grey

;

centre of abdomen yellowish white

;

thighs and under tail-coverts cinna-

mon : chin deep chestnut 63. Pt. gularis, p. 570.
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d'. Head, neck, and underparts partly grey,

partly golden-ochre ; under tail-coverts

grey and white intermixed ; sides of

head bluish red ; black band on back
of neck 64. Pt.fischeri, p. 571.

s. Head white.
«'. Abdomen yellowish green, separated

from breast by a black band.

a". Neck and breast light blue 65. Pt. albocinctus, p. 571.

b". Neck and breast white.

1. Tailblack.withapicaldarkgreyband 66. Pt. cinctus, p. 571.

2. Tail greyish black, with apical third

yellowish white 67. Pt. Icttiensis, p. 572.

t. Head and neck greenish grey.

a'. Red spot on lower part of breast ; abdo-
men and flanks yellowish ochre 68. Pt. bernsteini, p. 572.

b'. Centre of throat and neck in front and
underparts to the thighs purplish red 69. Pt. puetta, p. 574.

c'. Larger race of the above 70. Pt. assimilis, p. 574.

d'. Still larger ; centre of throat and under-
parts deep purple 71 . Pt. magnificus, p. 575.

1. PTILOPUS GREYI.

Ptilopus greyi, Grey, List B. Brit. Mus. (1856) p. 4. sp. 8, desc.

nulla—Columbia ; id. List B. Trop. Isl. (1859) p. 38; id. Proc.

Zool. Soc. 1859, p. 165; J. Verr. & Des Murs. Rev. Zool. 1860,

p. 435 ; Bon. Iconogr. Pig. (1857) pi. xx.

Ptilopus purpuratus, Bon. (nee auct.) Consp. Gen. Av. vol. ii.

p. 19. sp. 1.

Hah. New Caledonia (Germain); Isle of Pines ( Gray) ; Lifu,

Loyalty Islands (Whitmee) ; Erromango, New Hebrides, Vanikoro

(Voy. Astrolabe).

This handsome species was first named by Gray, but not described

(I. c). Bonaparte gave a description and very good figure of the

bird in his Iconogr. Pig. pi. 20, from the specimen brought, by the

naturalists attached to the expedition of the ' Astrolabe,' from Vani-

koro Island. The species has a rather extensive distribution, from

New Caledonia and neighbouring islands to Vanikoro on the north.

Young and immature birds are greener on the breast and neck than

the adults ; and the first primary is not so abruptly attenuated.

Adult. Front and top of head deep rose, margined posteriorly with

yellow ; back of head, neck, and breast pale greyish green ; throat

yellowish white ; flanks and sides of crissum bright green ; abdomen
very deep rose-colour, running into orange-yellow on crissum. Under
tail-coverts rose-colour, but not so dark as on the abdomen. Upper
parts bronzy green. Primaries black on inner web, dark green on

the outer, and the innermost ones tipped with bronze-green ; first

primary abruptly attenuated, end very narrow. Secondaries shining

green, edged with yellow. Tertials and some of the innermost secon-

daries with a pale lilac spot near their tips. Tail dark green, with a

subterminal grey band. Bill black, with pale tip. Feet brown,

possibly red in life. Total length 8 inches, wing 5, tail 3, culmen 1|.

Specimen described is the one figured by Bonaparte, Iconogr. Pig.

pi. 20, ex Vanikoro.
34*
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Another specimen from New Caledonia, marked as a female,

differs from the male only in having the forehead slightly tinged

with rose, and the abdomen mottled with rose and bright yellow.

The under tail- coverts are deep rose on their apical half, as in the

specimen from Vanikoro. The secondaries are more broadly mar-

gined with yellow, and the primaries tipped with white. I am
inclined to regard this example rather as an immature male than a

female. Three examples are in the British Museum from Erro-

mango Island, one of the New Hebrides, which are in all respects

like the one in the Paris Museum figured by Bonaparte from

New Caledonia.

2. Ptilopus neglectus.

Ptilopus neglectus, Schleg. Mus. Pays-Bas (1873), p. 7, Columbce.

Bab. Oceanie! Vitil (Schlegel).

Allied to the Pt. greyi, but differs in having the lower part of the

abdomen and under tail-coverts tinged with sulphur, the abdomen

and breast washed with olive-green, the purplish-red spot being

placed upon the breast and not on the abdomen, and in the neck

and upper part of breast being tinged with light grey (Schlegel).

Wing 5 inches, tail 2 inches 3 lines.

The locality suggested by Schlegel, as given above, "Viti," is

without doubt incorrect, as there are no indications to support the

idea, the relatives of this bird having been procured in quite a

different group of islands.

3. Ptilopus bonapartei.

Ptilopus purpuratus, Bon. (uec auct.) Iconogr. Pig. (1857) pi. xix.

fig. a, adult, ex Balaou (nee Vanikoro).

Ptilopus bonapartei, Gray, Hand-1. B. vol. ii. (1870) p. 225,

descr. nulla, founded on pi. 19, Bon. Iconog. Pig.

Ilab. Balaou, Fiji Islands (Bombron and Jacquinot)

.

This is the species figured by Bonaparte as Pt. purpuratus, fig. a

(I. c). The specimen is in the Paris collection ; and the plate gives

no idea of the bird ; which is reddish in all lights, but in certain ones

exhibits a brilliant coppery-red hue. Bonaparte committed two

strange errors in reference to this bird. He stated that it came
from the island of Vanikoro, and also figured as the young the Pt.

purpuratus, Wagl., from Tonga-Tabou, a very different and distinct

species. Gray (I. c.) bestowed the name of Pt. bonapartei (I. c), ex

Vanikoro !, on the bird represented by Bonaparte on plate 1 9 of his

work, ' Iconographie des Pigeons.' Gray could never have seen

the specimen ; or else he would have corrected Bonaparte's error, and
stated that it did not come from Vanikoro, but from Balaou, and also

that Bonaparte had confounded two species. Gray gives no de-

scription, which also strengthens the belief that he did not know the

species autoptically. It is a question whether Gray's name should

be noticed at all ; for to name species without seeing them, on the

chance of their proving new, is not a commendable practice ; and, as

he did not designate which figure he bestowed the name of bona-
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partei upon, it is of course impossible to know whether it ought to
be applied to the present or to the Tonga-Tabou bird. As however
I now have selected the Balaou species as the type of bonapartei in
order to avoid giving it a new name (for it is quite distinct from the
Pt. purpuratus, Wagl.), and as the type will be in the collection of
the 1 ans Museum for future reference, it will not be difficult here-
after to ascertain what the species really is. The type is unique

Adult Front and crown rosy purple, faintly margined posteriorly
with yellow

; throat white ; occiput, neck, and breast ash-colour
tinged with green

; abdomen and flanks green ; an indistinct dark
green spot in the middle of the former. Back and wings green
with strong coppery-red reflexions. Inner secondaries with a small
dark green spot at tips, and all edged with yellow. Primaries dark
coppery red, edged with white. Tail above green, with bright
coppery-red reflexions, and with a subapical greyish-white band •

beneath dark grey, with a broad apical white band. Crissum and
under tail-coverts bright yellow. Bill greyish black, with yellow tip.
Feet light red. Total length 9 inches, wing 5|, tail 3k culmen K

4. Ptiloptjs purpuratus.
Columba purpurata, Shaw, Gen. Zool. vol. xi. p 66 (18100

partim
; Wagl. Syst. Av. (1827) Columba, sp. 30.

Columba porphyracea, Temm. Trans. Linn. Soc. vol. xiii. p. 130?
(1822).

Columba porphyrea Wagl. Syst. Av. (1827) sp. 31 ?, Columba.
Columba forsten, Desm. Diet. Scien. Nat. vol. xi. p. 340 (1826)?-

Less. Compl. Buff. torn. iii. Ois. p. 34 (1837), ex Tonga-Tabou.
Lolumba purpurata, Wagl. (nee Gmel.) Isis, 1829, p. 742 ex

longa-Tabou (1829).
'

Columba porphyracea, Licht., Forst. Descr. Anim. p. 167 (1844) •

Finsch & Hartl Fauna Centralpolyn. (1867) p. 119; Graffe Joum!
Mus. Godeffr. tab. 7. fig. 3.

Ptilonopus porphyracus, Gray, Gen. B. (1844-49) vol. ii. p 466 •

id. B. Irop. lsl. p. 38(1839); id. List Columb. p. 3 (1856), partim!
Ptilopus purpuratus, Bon. (nee Gmel.) Icono^r Pi«/ (1857)

pi. xix. fig b, juv., spec. Paris Mus. ex Tonga-Tabou (Voy. Astro-
labe), nee Vamkoro. v J

Ptilinopus porphyraceus, Finsch & Hartl. Joum. fur Ornith. 1870
p. 13 ;

Finsch, Proc. Zool. Soc. 1877, pp. 725, 775, 783.
Ptilonopus porphyraceus, Reich. Taub. p. 95 ; Layard, Proc. Zool.

Soc. 18/6, p. 502.
Ptilonopus purpuratus, Reich, (nee auct.) Taub. p. 94 t

Columba kurukuru, variete', Temm. & Knip, Pig. vol. i. pi 35?
Ptilopusfasciatus, Layard (nee Peale), Ibis, 1876, p. 392.

.

H?h - Tonga-Tabou, Waikai, Mango, Mokani, Loma-Loma, Ta-
vmni Fiji Islands, Futuna, Friendly Islands {Layard) Ninafou
Island most northern of Tonga group (Finsch) ; Hapai (Griiffe) ;Eua, Friendly Islands (Hubner) ; Savage Island (Whitmee); Vavao,
iTiendly Islands. '

It is apparently a difficult matter for authors to decide upon the
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correct name for this Fruit-Pigeon ; and, as will be seen by the list of

synonyms given above, the species has been presented with a very

fair number of appellations. In order to explain why I consider

that this bird, of all those given in this paper, should alone bear the

name of purpuratus, it will be necessary to begin at the beginning.

Latham, in his 'General Synopsis of Birds,' vol. ii. p. 626. sp. 15

(1783), describes a Dove, which he says came from Otaheite, as the
'* Purple-crowned Pigeon," the chief characteristics of which were :

—

" Forehead to the middle of the crown purple ; head, neck, and

underparts of body pale green, inclining to ash-colour ; vent and

under tail-coverts yellow. Tail greenish black, with green edges, and

when spread a greyish bar appears near the end, the colour only

occupying the inner webs of each feather." To this description

Gmelin gave the name of Columba purpurata. Now there is no

Pigeon known belonging to the genus Ptilopus that will answer to

the above description of Latham. No such bird isfound upon the

island of Otaheite, whence, according to Latham, this curiously

compounded specimen came ; for it carries the head of the bird from

Tonga-Tabou and the body of the species found in Otaheite,

distinguished afterwards by Lesson as taitensis. Latham possessed

specimens from both these localities, and remarked upon their dif-

ferences, but did not deem them distinct species ; and it is very

evident that when he wrote his description he took his characters

from both forms. The bird from Otaheite does not possess a purple

forehead or crown, these parts being ash-colour with but a faint

tinge of lilac ; therefore it could never have been designated as the

"Purple-crowned Pigeon." Nor does the Tonga-Tabou bird have the

underparts of the body pale green inclining to ash-colour (which is

a characteristic of the Otaheite species), but has the flanks and abdo-

men grass-green, with a conspicuous purplish-black spot in the centre

of the latter. Therefore the name Col. purpurata, Gmel., having

been founded upon a bird that did not exist, taken from a description

comprising portions of two distinct species, cannot be accepted, and
should be rejected from the nomenclature of the genus.

The next author after Gmelin who mentioned this species was
Shaw (/. c.) (1819). He, however, also confounded two species, and
his name of purpurata must be passed over. Temminck follows in

1822 (I. c.) with Columba porphyracea ; and this name, attributed to

Forster, has been used by various writers when referring to this bird,

especially from the island of Tonga-Tabou. Now the C. porphy-
racea of Temminck was bestowed upon the bird figured by Madame
Knip in their great work on the Pigeons, at plate 35, and there con-
sidered as a variety of the Pt. ewingii, and called Columba pur-
purata. Temminck states (Trans. Linn. Soc. 1822, p. 130) that his

specimen came from New Holland ! The figure resembles no species

from that country, nor indeed from any other ; and it can only be
through an examination of the type that a correct knowledge of the

species intended can be ascertained. I have therefore placed Tem-
minck's name, as well as porphyrea, Wagl., founded upon Tem-
minck's bird, whatever it may have been, among the synonyms of
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the present species with a doubt l
. Desmarest also published a

name (I.e.) for the bird depicted on Temminck's plate, viz. forsteri.

This, for the same reason which has placed Temminck's name on
one side, will also have to go among the list of doubtful synonyms.
We now come to Wagler, * Isis,' 1829, who first diagnosed as distinct

both species, from Otaheite and Tonga-Tabou respectively, and gave
names to each, and properly portrayed their distinctive characters.

To the Tonga bird with the purple crown he applied the term
purpurata, which name will take precedence ; and the Otaheite

species he called oopa. Unfortunately he did not appear to be
cognizant of the name taitensis previously given to this species by
Lesson, Voy. Coq. torn. i. text, p. 297 (1826); and therefore oopa
will of course become a synonym of Lesson's term.

Mr. Layard speaks of this species under the name of porphyraceus,
Forst., as not uncommon in the Friendly Islands. In its habits it

resembles the other species of this genus, and is called by the natives
" Kullu kullu." The female, when in full breeding-dress, resembles
the male, but is not so brightly coloured on the abdomen, the male
at this season having the black abdominal patch shading away into

brilliant purple.

Adult. Front and top of head, extending in a curved line behind
the eyes, rich purple, edged with light yellow. Rest of head, neck,

upper part of back, throat, and breast pale ashy green. Flanks and
abdomen grass-green, with a dark purple spot in the centre of
abdomen. Crissum and under tail-coverts bright yellow, tinged

with orange on the tips of the coverts. Back and upper tail-coverts

dark yellowish green. Wings the same colour, with the inner

secondaries and some of the scapulars deep bluish green near their

tips. Primaries black on their inner webs, green on their outer,

and, together with the secondaries, margined with yellow; first

primary abruptly attenuated and very narrow at the end. Rectrices

bright green on their outer webs, brownish black on their inner, with
a terminal grey or ash-coloured band, this margined with yellow.

Under surface smoke-colour, terminal portion white. Bill black, tip

flesh- colour. Feet brownish. Total length 8J inches ; wing 5|

;

tail 3f ; bill, culmen £.

Young. Resembles the adult, except that the top of the head is

ashy like the breast, with only a tinge of purple on the forehead.

The back of the neck is pale green, instead of ash-colour ; and the
plumage of the upper part, tail, and wings is bronzy.

5. Ptilopus apicalis.

Lamprotreron apicalis, Bon. Compt. Rend. vol. xxxix. p. 877
(1854).

Ptilinopus apicalis, Bon. Consp. Gen. Av. vol. ii. (1857) p. 23 ;

Finsch & Hartl. Centralpolyn. (1867) p. 121.

Ptilonopus apicalis, Reich. Tauben, p. 97.

Hab. Samoa, Vavao (Bonaparte).

This species, described by Bonaparte (I. c), while resembling in
1 See further remarks upon this plate 35 in the article on PL coralensis.
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general appearance the preceding one, differs from all others in the

colour of the spot upon the abdomen. In the type this is mixed

with rufous and yellow, the latter colour perhaps predominating
;

but in a second specimen, also in the Paris collection, the spot is

more rufous, and extends over a greater space. I regard this latter as

a more adult individual. It unfortunately bears no precise locality,

but has merely marked upon the stand, " donne par la Societe des

Missions Catholicpie de l'Occanie en 1849." The type was brought

by Hombron and Jacquinot from the Samoan Islands in their Voyage

au Pole Sud. The exact island is not given on the specimens by

these travellers ; but Bonaparte has stated Vavao to be the habitat.

I am not aware how he ascertained this island to be the one in

which the specimen described by him was procured.

Adult. Front and crown rosy purple, faintly margined with

yellow ; throat yellowish white ; occiput and back of neck pale

green ; sides of neck and breast greenish grey ; flanks and abdo-

men pale green, with a rufous spot tinged with yellow in the centre

of the latter ; crissum and under tail-coverts bright yellow, inclining

to a deep orange hue at the tips. Upper part and wings bronzy

green. Secondaries margined on outer webs with pale yellow. Tail

bronzy green, with an apical light-yellow band. Bill green ? Feet

dark red 1 Total length 7\ inches ; wing 5|, tail 3|, culmen §.

(Type.)

6. Ptilopus coralensis.

Ptilopus coralensis, Peale, U.S. Expl. Exped. (1848) p. 190,

pi. 51; Cass. U.S. Expl. Exped. 2nd ed. (1858) p. 272, pi. 32 ;

Schleg. Mus. Pays-Bas, 1873, p. 14, Columbce.

Columba purpurata, Temm. & Knip, Pig. vol. i. pi. 35 ?

Ptilopus viridissima, Bon. Consp. Gen. Av. vol. ii. p. 20 (1857).

Kurutreron coralensis, Bon. Consp. Av. vol. ii. p. 26. sp. 3

(1857) ; Reich. Taub. p. 93 ; id. Novit. Suppl. p. 203, t. iii. f. 33.

Ptilinopus coralensis, Cass. Wilkes Expl. Exped. text, p. 272, atl.

pi. 32(1858).
Ptilonopus coralensis, Gray, List B. Trop. Isl. p. 37 (1859).

Ptilonopus viridissimus, Gray, List B. Trop. Isl. p. 38 (1859),

parthn ; Reich. Tauben, p. 95, pi. 236 b. fig. 3367.

Ptilinopus viridissimus, Fiusch & Hartl. Faun. Centralpolyn.

(1867) p. 134.

Hab. Island of Carlshoff, Paumotu group {Peale).

The type of Bonaparte's Ptilopus viridissimus is in the Paris

Museum. The example, which was brought home by M. Maugc, the

surgeon attached to the expedition commanded by Captain Baudin,

is marked as from Timor. This locality is evidently erroneous, as

no species belonging to this particular group of the genus Ptilopus

is found in that island, but all are, on the contrary, apparently con-

fined to the islands of the South Sea, from some one of which it is

most probable the specimen described by Bonaparte was brought.

It is in a bad condition, the primaries and tail being worn away to a

lonsiderable degree, as though the bird had been in captivity at
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some period of its existence. It may possibly have been purchased

by Maugc at Timor. In the coppery-red hue of the wings, as well

as the tail, it answers well to the description given by Peale (I. c.) of

his P. coralensis ; and I have therefore assigned it to that species. The
back of the type is not " viridissimum immaculatum," as described

by Bonaparte, but has very conspicuous violet spots on the scapulars.

I have given among the synonyms of this species the Columba
purpurata, var., figured by Madame Knip on plate 35 of the work on
Pigeons. Temmiuck states that there are two specimens in the

Paris Museum, brought by Capt. Baudin, which resemble the type

of his plate 35. I find that the type of Bonaparte's Pt. viridissimus

is marked as follows :

—

"Ptilopus viridissimus, Bp. ex Temm. tab. 35,

nee 34." This unquestionably refers to the work of Temminck and
Knip ; but whether it is also intended to indicate that the example

was the original of Madame Knip's plate I am unable to ascertain.

I deem it very probable, however, that it is the original from which

the drawing was made. In that case this bird would bear the name
of porphyraceus, Temm. Trans. Linn. Soc. 1822, p. 130, which
antedates coralensis, Peale.

Mr. Peale states that this Dove attracted his attention by its

plaintive call, resembling hoot-hoot-hoot, uttered in rapid succession.

Although not wild, it was very difficult to see them, as their plumage
accorded so well with the leaves. Specimens were subsequently

obtained on the low coral islets of the Paumotu group, but nowhere
else. They always kept in the most wooded and secluded places.

Male. " Vertex having a very pale rubiaceous spot, which does not

reach to the base of the bill ; bill yellow ; irides red ; head, neck,

and breast ashy, the feathers having a very pale greenish-yellow

band near their tips, those on the breast bifurcate ; back and rump
green, inclining to olive ; vent, wings, and tail, when viewed in a

positive light, bright copper-colour, barred with golden green

;

underparts of the wing and tail cinereous ; quill-shafts brown ; tail-

shafts white beneath and black on the upper surface ; tail even, the

inner web having a dark bar near the tip ; tertiary feathers edged
with yellow

;
primaries and secondaries having a very narrow margin

of white ; feathers on the leg cinereous. Total length 9 inches ; tail

3T
l

, extent of wings 17, bill |, tarsus 1."

—

Peale (I. c).

7. Ptilopus chalcurus.

Ptilonopus chalcurus, Grav, List Birds Trop. Isl. Brit. Mus.
(1859) p. 37.

Ptilinopus chalcurus, Finsch & Hartl. Faun. Centralpolyn.

(1867), p. 131.

Hab. Harvey Islands, Cook's Archipelago {Gray).

The type of this species (?) is in the British Museum, where I

have had an opportunity of examining it. The colour of the fore-

head is amethyst, a lighter hue than in Pt. viridissimus, Bon. ; but in

their coppery tints the two birds greatly resemble each other. Gray
separated this Harvey- Island bird from Pt. coralensis, Peale, on
account of the light-coloured front and crown. Without the
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type of Peale's species to compare it with, I cannot say if the

difference mentioned is sufficient to separate the present form as dis-

tinct, and for the present leave it under the designation given to it

by its describer.

Forehead amethyst. Crown, occiput and nape pale green. Throat

yellowish ; sides of neck and breast greyish ash ; abdomen pale

green. Back and wings bronzy-green. Primaries and secondaries

with a coppery-red hue in certain lights. Tail coppery red, with

a greenish shade ; but in the majority of lights the feathers are

bright copper-colour. Crissum and under tail-coverts pale yellow.

Bill, legs, and feet yellowish in the skin. Wing 5g, tail 4in. (Type.)

8. Ptilopus pictiventris. (Plate XXXIII.)

Ptilonopus fasciatus, Whitmee (nee Peale), Proc. Zool. Soc.

1873, p. 152 (spec, exam.)

Ptilonopus apicalis, Lay. (nee Bon.), Proc. Zool. Soc. 1876, p. 495.

Ptilopus pictiventris, Elliot, Ann. & Mag. Nat. Hist. ser. 5, vol. i.

p. 349 (1878).

Hab. Nukahiva, Marquesas Islands (?) (type Paris Museum) ;

Samoa {Whitmee); Savage Islands (JBrenchley) ; Navigators' and

Friendly Islands {Layard).

This species was sent from Samoa by the Rev. S. J. Whitmee,

and marked by him Pt. fasciatus. I have examined his specimens

now in the British Museum, from one of which the figure (Plate

XXIII.) is taken ; and they agree exactly with my type in the

Paris Museum. Mr. Whitmee states {I. c.) that this bird is kept

generally in captivity by the natives of the Samoan Islands, and

they train it to act as a decoy for the wild bird. I described

this species from a specimen in the Paris Museum, stated to have

been brought by Hombron and Jacquinot from Nukahiva of the

Marquesas. I am inclined to think this locality may be erroneous,

as I find on the bottom of the stand that it is first stated to have

come from " Upolu," Samoan group. This was erased and Nuka-
hiva substituted. It seems to me, in view of the Rev. Mr. Whitmee'

s

examples, that Upolu is probably the correct locality of the type.

Mr. Layard, in the 'Proceedings' of this Society, 1876, p. 495,

has erroneously referred this bird to the Pt. apicalis, Bon. This

latter species, the type of which is before me, has a rufous spot

mixed with yellow in the centre of the abdomen, without any black

line about it. The secondaries are also uniform bronzy green without

any lilac spots near their tips; and the under tail- coverts are bright

yellow inclining to an orange hue at their tips. The present species

and Pt. apicalis are readily distinguishable from each other, the pur-

plish-black line above the rufous on the abdomen of the present bird

being at all times sufficient to separate it. Mr. Layard states that he
found this species abundant, feeding on wild berries, and having a

pleasing rolling " coo." The females were not so brightly coloured

as the males ; and the young have the whole of the underparts scaly

with yellow edges to their green feathers. They exhibit no trace

of the bifurcation in the breast-feathers, as in the adults ; nor is the
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first primary so greatly attenuated. Front and crown rosy purple,

with a very faintly indicated yellow margin, almost obsolete. Occi-

put greenish grey. Throat whitish ; neck, upper part of mantle,

and breast ashy green. Flanks light green. Centre of abdomen
rufous, bounded above by a deep-purple line. Crissum and under
tail-coverts bright yellow, the latter orange towards their tips. Back
and upper tail-coverts bright green. Scapulars tipped with lilac.

Tail bright green, with a broad apical yellow band. Bill greenish

with a yellow tip. Feet brown in the skin. Total length 8| inches,

wing 5^, tail 3, culmen ^-.

9. Ptilopus pelewensis.

Ptilinopus pelewensis, Hartl. & Finsch, Proc. Zool. Soc. 1868,

p. 7, 1872, p. 101 ; Graffe, Journ. Mus. Godeffr. 1873, pt. I,

pi. 7. fig. 5 ; Finsch, Vog. Palau-Gruppe, Journ. Mus. Godeff.

1875, Heft viii. p. 24.

Uab. Pelew Islands.

This species, described by Messrs. Hartlaub and Finsch (7. c.)

belongs to the second group into which I have divided the green

Fruit-Pigeons of the South-Sea Islands, viz. the one with the yellow

apical band on the tail. It differs apparently from its relative in

the violet spot on the breast- feathers, and in the colouring of the

under tail-coverts, and also, as Dr. Finsch writes me, in the large

orange vent-spot. It is evidently a very distinct species. In their

first description the above-mentioned authors state that the under
tail-coverts are white at base, then yellow, with the tips rose-violet.

In the Society's 'Proceedings' for 1872, p. 101, they describe these

coverts as bright purplish red, with narrow bright orange edgings.

From this there would seem to be considerable variation in the hues
of these feathers. I have not seen an example of this species.

Adult. Front and crown rose-violet, margined with yellow ; rest

of head and neck pale greenish yellow, feathers of upper part of
breast crossed transversely with violet spots, tips greenish yellow.

Middle of abdomen deep orange. Crissum yellow. Under tail-

coverts white at base, then yellow, with the tips rose-violet.

Upper parts light green. Primaries black, tipped and margined
on the outer web with light green. Secondaries bright green
edged with yellow. Middle rectrices green ; lateral ones black on
inner webs, green on outer, all with an apical yellow band. Bill

lead-colour, feet flesh-colour. Length 9g", wing 8" 2'", tail 2|",

tarsus 10'", bill 6'" (Hartl. and Finsch).

10. Ptilopus regina.

Columba purpurata, prem. var., Temm. Pig. et Gall. torn. i.

p. 282 (1813) (?).

Columba purpurata, var. regina, Swains. Zool. Journ. vol. i. (1825)
p. 473.

Columba purpurata, Jard. and Selby, Ulust. Ornith. vol. ii. pi.

70 (nee auct.).

Ptilinopus swainsoni, Gould, Proc. Zool. Soc. 1842, p. 18 ; id.
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Birds Austr. vol. v. pi. 55; id. Hand-b. B. Austr. vol. ii. p. 106;

Finsch & Hartl. Faun. Centralpolyn. (1867) p. 125; Graffe,

Journ. Mus. Godeff. 1873, pt. 1, pi. 7. fig. 6; Ramsay, Proc.

Zool. Soc. 1876, p. 114.

Ptilonopus swainsoni, Gray, Gen. B. (1844) vol. ii. p. 466. sp. 6 ;

id. List B. Brit. Mus. (1856) p. 2. sp. 1 ; Reich. Tauben, p. 94,

pi. 235. figs. 1309-10.

Kurukuru swainsonii, Des Murs & Prev. Voy. Venus, Zool. (1855)

p. 256.

Ptilopus swainsonii, Schleg. Mus. Pays-Bas, 1873, p. 4, Columba.

Hab. Australia, river Clarence, between the Hunter and More-

ton Bay (Gould).

Temminck, in his ' Pigeons et Gallinacees,' (I. c), describes a "pre-

miere variete " of his Columba purpurata (=ewingii, Gould). This

has been referred, by Messrs. Finsch and Hartlaub in their work
on Central-Polynesian birds, to Pt. fasciatus, Peale. I do not

think this is correct ; and although it may be impossible to prove

what really this " variety " of Temminck's is, yet it seems to me
that his description points more towards the present species. In the

first place Temminck makes no mention of a purplish-black spot upon
the abdomen, which Pt.fasciatus (Peale) possesses; and he describes

the belly as exhibiting " plusieurs nuances de jaune et d'orange,"

which certainly are not to be found on Peale' s bird, which has this

part grass-green with a purplish black spot in the centre. As the

Columba purpurata, Temm., is known to be the Pt. ewingii, Gould,

and did not come from Tahiti, it is probable that he had with it

the Pt. regina, also from Australia, and looked upon them as

varieties of the same species. As this cannot, however, be defi-

nitely ascertained, I have placed his name among the synonyms, with

a question. Temminck states that there are two specimens in the

Paris Museum, brought by Capt. Baudin, which are like the variety

described by him. I have examined all the examples brought by
Baudin's expedition ; and they belong only to the Pt. ewingii and
Pt. viridissimus, Bon. (=coralensis, Peale). This species has been

generally known as the Ptilopus swainsoni, Gould ; but it was
called regina by Swainson seventeen years before Mr. Gould's name
was published. In fact it is the type of Swainson's genus Ptilo-

nopus (Ptilopus) ; and Gould's name must become a synonym.
Male. Forehead and top of head crimson, margined narrowly

with yellow. Occiput and back of neck greyish green. Throat

white, sometimes tinged with yellow. Breast pale green, each

feather tipped with light grey. Flanks dull green. Abdomen deep

orange, with a spot of deep lilac-red in the centre. Crissum and
under tail-coverts orange-yellow. Upper parts bright green. Pri-

maries slaty grey on inner webs, green on the outer, edged with

yellow. The first abruptly and greatly attenuated. Secondaries bluish

green, becoming deep blue near their tips, and broadly margined with

yellow. Tail deep green, with a broad terminal rich yellow band.

Irides reddish orange. Bill greenish black, horn-colour at the tip.

feet olive-brown. Total length 9\ inches, wing 5i, tail 3|, culmen i

.
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Immature. Front tinged with rose-colour ; loral space and a line
over the anterior half of the eye light yellow. Head, neck, cheeks,
back, and breast green, the feathers of the latter tipped with light
yellow. Throat yellowish white. Abdomen and under tail-coverts
light yellow ; the lilac-red spot absent. Rest of plumage as in
the adult.

Specimens described are those figured by Bonaparte, Iconogr. Pig.

11. Ptiloptjs ewingii.

Columba purpurata, Temm. Pig. et Gall. torn. i. p. 280 (1813) •

Less. Traite Omith. (1831), p. 4/2 (nee auct.).
Columba 'purpurata, Desmar. Diet. Sc. Nat. vol xl (1826) p

339 ; Knip & Pre'v. Pig. vol. i. pi. 34 (nee auct.).
Le Kurukuru, Less. Compl. Buff. Ois. torn. hi. p. 32 (1837).
Ptilinopus purpuratus, Selby, Nat. Libr. vol. v. pt. 3, p. 103

(1835) (not from Otaheite) ; Swains. Class. Birds, vol. ii. p. 347
(nee auct.).

Ptilinopus ewingii, Gould, Proc. Zool. Soc. 1842 p 19- id
B. Austr. vol. v. pi. 56.

'

Ptilonopus purpuratus, Gray, List B. Brit. Mus. (1844) p. 2
Gallince. ^ '

Ptilonopus ewingii, Gray, List B. Brit. Mus. (1844) p. 2 (1856)
p. 3. sp. 2; id. Gen. B. vol. ii. (1844) p. 466; Reich. Tauben,
p. 94, pi. 235. figs. 1307-8.
Kurukuru roseicapillus, Des Murs & Prev. (nee Less ) Vov

Venus, Ois. p. 262 (1855), partim. .

Ptilinopus flavicollis, Gray, List B. Brit. Mus. (1856) p. 3. sp. 3
Ptilonopus fiavipectus, Reich. Tauben, p. 94, pi. 235. fie 1305

(ex pi. 35, Knip, Pig.), ex Timor.
Ptilonopus flavicollis, Reich. Taub. p. 95 ; Gray, List B Brit

Mus. (1856) p. 3. sp. 3; Wall. Ibis, 1865, p. 380.
Phlopus flavicollis, Bon. Consp. Gen. Av. vol. ii. p. 20 sp 4 • id

Compt. Rend. (1855) torn. xl. p. 216. sp. 40; id. Iconog.W
(1857) pi. 25. & S-

Ptilopus ewingii, Bon. Consp. Av. vol. ii. p. 20 (1857) • id
Iconog. Pig. (1857), pi. 24. fig. 1 ; Schleg. Mus. Pays-B. 1873, p 5'

Ptilinopus flavicollis, Finsch & Hartl. Faun. Centralpolvn
(1867) p. 125.

r J

Hab. Coburg peninsula, northern coast of Australia (Gould) •

I imor, Flores (Semmehnk). .

The representation of this species given by Madame Knip on
plate 34 of her work is so badly executed that it is impossible to
recognize what is intended

; for it certainly resembles no species that
was ever seen. Therefore Bonaparte was perfectly justified in
giving another figure in his Iconogr. Pig. pi. 25, from which a very
good idea of this species is obtained. It is very safe to say that
unless the originals of some of Madame Knip's plates had been
preserved in the Paris Museum to show what the species really
were, they would always have remained a stumbling-block to ornitho-
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logists. I do not find, after a careful comparison of specimens

from the two localities, that the birds from Timor and Australia

show any characters that should separate them as distinct species.

Desmarest, in the ' Dictionuaire des Sciences,' gives a species of

Ptilopus as Columba purpurata. This has been referred to the

Pt. fasciatus of Peale. As, however, the description mentions

yellow and orange colours on the belly, and, moreover, this bird is

referred to plate 34 of Temminck and Kuip's ' Pigeons,' which re-

presents Pt. ewingii, I have placed Desmarest' s name among the

synonyms given above.

Adult male. Forehead and crown rose-colour, margined with

yellow. Sides of head greyish. Throat light yellow. Breast pale

green, feathers tipped with yellow. Abdomen orange, with a pale

lilac band crossing the upper part. Flanks green. Crissum and

under tail-coverts orange-yellow. Back of neck and upper parts

bright green. Wings bluish green. Primaries brownish black on

inner webs, dark green on outer, margined with yellow, the first

abruptly and greatly attenuated. Secondaries bluish green ; base

of inner webs brownish black, margined with light yellow. Tail

bright green, with a broad terminal yellowish-white bar. Bill

black, with yellow tip. Feet brownish. Total length 9 in., wing 5,

tail 3^, culmen ^. (Specimen figured by Bonaparte.)

12. Ptilopus rarotongensis.

Ptilinopus rarotongensis, Hartl. & Finsch, Proc. Zool. Soc. 1871,

p. 30 ; Graffe, Journ. Mus. Godeff. 1873, pi. 7. fig. I.

Hah. Cook's Islands {Finsch fy Hartlaub) ; Savage Island

(Whitmee, Brenchley).

A specimen in the British Museum from Savage Island, one of

the Friendly group, is apparently of this species, and answers quite

well to the description given by Finsch and Hartlaub. The spot

on the lower portion of the breast is rosy red in the centre, sur-

rounded by very dark purple. Abdomen and under tail-coverts

are yellow, the latter strongly tinged with orange towards the ends.

"Adult. Front and vertex purplish violet-red, surrounded by a

narrow indistinct line of yellow ; occiput, sides of head, neck, crop,

and upper part of breast delicate grey, the feathers of the latter bifur-

cate and with a pale yellow cross band ; chin and middle of throat

white, washed with pale yellow ; breast and remainder of underparts

yellow, purer on the back and under tail-coverts, paler on the anal

region ; the sides washed with pale greyish green, the same as the

feathered tarsus ; on the middle of the lower portion of the breast a

large spot of dark purplish red ; back and upper parts vivid grass-

green ; primaries and their coverts on the outer web and end bril-

liant dark green, with a very narrow but distinct white margin, the

inner web black ; secondaries also dark green, but with a somewhat
broader yellow margin along the outer web ; coverts of the secondaries

dark green, narrowly margined externally and at the end with yellow
;

larger shoulder-coverts brilliant dark green, broadly margined at the

end with grass-green ; wing beneath ashy grey ; under wing-coverts
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delicate grey like the neck ; tail dark green with a broad greyish-
white end

;
the feathers, except the two middle ones, are on the inner

web dark grey, crossed above the white end by a blackish cross band •

the white end is margined narrowly with pale yellow ; tail beneath
dark grey, at the end broadly white ; bill plumbeous, tipped with
pale horn-colour; feet reddish brown, nails dark; irides yellow
bill brownish yellow ; legs purple-red.

"Fount/. Vertex and hind neck green like the back ; front and
forehead covered with a pale violet-purple patch ; sides of head
and neck grey, washed with green, the crop and upper portion of
breast with greenish yellow ; the underparts are of a less brilliant
yellow

; the sides darker greyish green j the red pectoral patch is in-
dicated only by some dirty purplish feathers ; the pale yellow mar-
gins at the ends of the coverts of the secondaries are broader and
form a distinct cross line; the white end portion of the tail-feathers
is washed at the outer web and apex with green ; bill and feet brown •

total length 8 inches, wing 5, tail 3'1."—Finsch and Hartl. (I. c).
'

13. Ptilopus fasciatus.

Ptilinopus fasciatus, Peale, U.S. Expl. Exped. Ornith. (1848)
p. 193 pi.

;
Gray, List B. Brit. Mus. (1856) p. 4 ; Finsch & Hartl.

ST- ?fo^
Ip0l

-
vn

'
(1867) ?• 115

> G™ffe
>
Journ

- Mus. GodefT.
Heft i. (1872) p. 45, Taf. 7. fig. 2.

Ptilinope de Clementine, Hombr. & Jacq. Voy. Pole Sud (1841)
pi. xxix. fig. 3.

"
Ptilinopus Clementinas, Bon. Compt. Rend. torn. xl. (1855) p 216

sp. 48 ;
id. Consp. Gen. Av. vol. ii. p. 22. sp. 9; id. Iconogr! Pig.'

pi. xxu. fig. 1 (1857) ; Reich. Taub. p. 96, tab. 240. fie. 2588 •

id. Suppl. p. 203, pi iv figs. 34, 35 ; Gray, B. Trop. 1st p. 38
Finsch, Journ. Mus. Godeff. Heft xii. p. 37 (1876)

Columba viridissima, Temm. PI. Col., text of C. diademata.

*Zn%$? c
/^

ew
/'?VaCq

-
& Puch

-
Yo?- P61e Sud, vol. iii.

text (1853), p. 117, Atl. pi. xxix. fig. 3.

o™nt\
U
-\
U clementinai

>
Des Murs & Pre'v. Voy. Venus, Ois. p.

Lamprotreron porphyracea, Bon. Consp. Gen. Av. vol. ii. p 21
Ptilopus elementing, Bon. Iconog. Pig. (1857) pi. xxii. fij. 1.
Ptilonopus fasciatus, Gray, List B. Trop. Isl. (1859) p 37

(partim). v / ^' '

Ptilonopus Clementina, Gray, List B. Trop. Isl. (1859) p. 38
Ptilopus porphyraceus Schleg. Mus. Pays-B. 1873, p. 8, Columba.
Ptilopus fasciatus, Schleg. Mus. Pays-B. 1873, p. 6, Columba
Ptilonopus ponapensis, Finsch, Proc. Zool. Soc. 1877, p. 779.
Native name Manu-tagi (Whitmee).

(K^bar
Sam°a ^Peale'

Hombron and Ja^inot); Ponap^ Island

This is the species first described by Peale (I. c.) from Samoa,
and afterwards by Hombron and Jacquinot as Clementina. It is awell-marked bird differing from all its allies in the yellowish hue
of its throat, cheeks, and breast. The abdomen is pure green, with
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a purplish -black spot in the centre. Several examples are before

me, including the type of Pt. clementince ; and the species is readily

recognizable from all the others of this especial section of the genus

Ptilopus. Pt. apicalis, Bon., sometimes referred to this species,

is quite distinct. I place with a doubt, among the synonyms given

above, the Ptilinopus fasciatus figured in the Journal of the Museum
Godeffroy (/. c.) ; for the colouring of the figure is so defective that

it is impossible to arrive at any satisfactory conclusion as to what

species is meant. The purplish-black mark on the abdomen is

apparently omitted. If the specimen does not possess this, it cannot

be the Pt. fasciatus, and is probably Pt. apicalis, Bon. An ex-

amination of the bird itself could alone decide the matter.

Dr. Finsch, in a late number of these 'Proceedings' (1877, p. 779),

described a Ptilopus from the island of Ponape from specimens sent

to the Museum Godeffroy by Mr. Kubary, as distinct under the

name of Pt. ponapensis. Not being able to make out by the descrip-

tion wherein this bird differed from the Pt. fasciatus, Peale, I wrote

to Dr. Finsch asking if it was not possible to have the type sent to

me. On his making the request to the Directors of the Museum
Godeffroy, they most kindly forwarded me three specimens, among
which was the type of the description published in this Journal.

I compared it with the examples in the Paris Museum ; and, as I

supposed it would be, the species is the same as Pt. fasciatus,

Peale, being identical with those birds in the Paris Museum called

clementince by Hombron and Jacquinot, and procured by them in

the Voyage au Pole Sud, and which do not differ specifically from

the Pt. fasciatus, Peale. The Pt. ponapensis will therefore have to

become a synonym of the present species.

Adult. Top of head and forehead bright purple, margined with

pale yellow. Back and sides of neck, cheeks, upper part of back,

throat, and breast pale yellowish green inclining to ash colour. Flanks

and abdomen grass-green, with a purplish-black spot in the centre

of the abdomen. Back and upper tail-coverts bronzy green.

Primaries and secondaries black on inner webs ; outer bright green,

edged with yellow on the secondaries ; first primary abruptly and
greatly attenuated. Some of the innermost secondaries and tertials

have a pale violet mark near their tips. Tail bright green, with the

terminal fourth bright yellow. Crissum and under tail-coverts

orange-yellow. Bill black, tip yellowish. Feet brown. Total

length 8f inches, wing 5^, tail 3|, culmen f . (From Hombr. & Jacq.

specimen in Paris Museum.)

14. Ptilopus mercieri.

Kurukuru mercieri, Des Murs & Prev. Voy. Venus, Ornith. p.

266 (1855).

Ptilopus mercieri, Bon. Compt. Rend. torn. xl. (1855) p. 216 ;

id. Econog. Pig. pi. xxii. fig. 2 (1857) ; id. Consp. Gen. Av. vol. ii.

(1857) p. 22. sp. 8.

Ptilinopus mercieri, Finsch & Hartl. Faun. Centralpolyn. (1867)

p. 128; Finsch, Proc. Zool. Soc. 1877, p. 410.
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Ptilonopus mercieri, Gray, List B. Trop. Isl. (1859) p. 36 ;

Reich. Tauben, p. 96.

Hab. Nuka-hiva, Marquesas Islands. (Type.)
A very rare and well-marked species ; but one or two examples

besides the type in the Paris Museum are, I believe, all that are
known in European collections. It resembles in its coloration the
last species, but is readily recognized by the red spot on the head at
the base of the mandible.

Adult. Entire upper part of head and occiput and a conspicuous
spot at base of the mandible deep rosy purple. Nape, mantle, sides

• of neck, throat, and breast pale yellowish green, with a tinge of ash
upon cheeks and nape. Abdomen and flanks bright greenish yellow

;

crissum and under tail-coverts bright yellow. Back and upper tail-

coverts bright green, with a yellowish tinge upon the latter. Wings
same colour as the back

; primaries black, shaded with very dark
green upon the outer webs, the first abruptly and greatly attenuated

;

secondaries black on the inner webs, dark green on the outer, and
margined with yellow ; the innermost ones with a conspicuous blue-
black spot near the tips, and margined broadly with yellow. Rec-
trices smoke-colour at base, the outer webs barred with pale green
in the centre, this colour sometimes extending slightly onto the
inner web; and all the apical third very light yellow. Bill
black with light tip. Feet brown. Total length 9 inches, wing
5£, tail 3§, culmen |. (Description taken from type in Paris
Museum.)

15. Ptilopus roseicapillus.

Columba roseicapilla, Less. Trait. Ornith. p. 472. sp. 44 Cnec
syn.) (1831).

v

Le Kurukuru des Mariannes, Less. Com pi. Buff. torn, iii Ois
p. 33(1837).

Ptilonopus purpureicinctus, Gray, Proc. Zool. Soc. 1853, p. 48,
pi. lv; id. List B. Brit. Mus. (1856) p. 4. sp. 5 (partim); id!
Ann. & Mag. Nat. Hist. 2nd ser. vol. xv. (1855) p. 159 : id List
B. Trop. Isl. (1859) p. 37.

Kurukuru roseicapilla, Des Murs & Prev. Zool. Voy. Venus Ois
p. 259 (1855).

Ptilopus roseicapillus, Bon. Compt. Rend. torn. xl. (1855) p.
216. sp. 46 ; id. Iconog. Pig. (1857) pi. xxii. ; id. Consp. Gen; Av!
vol. ii. p. 21. sp. 7.

Ptilonopus roseicapillus, Gray, List B. Trop. Isl. p. 37 : Reich
Taub. p. 96.

Ptilinopus roseicapillus, Finsch & Hartl. Faun. Centraloolvn
(1867) p. 127.

'

Hub. Ladrone Islands or Marianne Islands.
This is a very distinct species, differing in certain particulars from

all others known. Besides Lesson's type there are several examples
in the collection of the Paris Museum. It is a rare species, not
many examples having been brought to Europe.

Proc. Zool. Soc— 1878, No. XXXV. 35
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Adult. Front, crown, and spot at base of lower mandible rich

purple, margined on the posterior part with yellow. Back and sides

of neck greenish grey. Throat white. Upper part of breast greyish

green, the feathers tipped with pearly white. Lower part of breast

crossed by a green band, with a large spot of deep purple in the

centre ; abdomen orange, with the centre yellowish green ; under

tail-coverts bright yellow, becoming rich orange towards their tips.

Back and upper tail-coverts bronzy green. Wings like the back
;

primaries black on inner webs, green on the outer, edged with yellow,

the first one abruptly and greatly attenuated ; secondaries bluish

green margined with lemon-yellow. Rectrices pale green on outer

webs, smoke-colour on their inner, with a broad terminal band of

yellowish white. Bill black, tip yellowish. Total length 8| inches,

wing 51, tail 3^, culmen \. (Specimen figured by Bonaparte

/. c. in Paris Museum. Lesson's type of this species is also before

me; but not being in so good a condition as Bonaparte's specimen,

I have preferred not to take my description from it.)

16. Ptilopus huttoni.

Piilinopus huttoni, Finsch, Proc. Zool. Soc. 1874, p. 92.

Hab. Island of Rapa or Opara, South Sea.

I do not know this bird autoptically. It is evidently a very fine

and distinct species, differing in many ways from all others of this

genus. It is quite large, has the first primary attenuated, and also

two thirds of the basal portion of the tarsus feathered. As I

have shown, however, in the discussion of the genera in the earlier

part of this paper, these two characters are not of any especial im-

portance in defining the generic position of the members of the group

now under consideration. The following description is taken from

that given by Dr. Finsch of the type.

Adult. Front and crown and spot at base of mandible purplish

violet-red ; chin red, but paler than the crown. Red of crown

margined narrowly and indistinctly with green. Occiput, neck,

throat, and crop ashy grey tinged with green ; feathers on the crop

bifurcate, and dull olive-green in the centre. A pale yellowish

longitudinal patch below the chin. A large dark purplish-violet

patch on the breast ; base of feathers dark olive-green. Sides of

breast and flanks dark olive-green. Anal region and back of thighs

dirty yellow. Under tail-coverts purplish violet-red like the crown,

basal portions yellowish. Upper parts dark olive grass-green. Quills

dark green, margined narrowly with yellow, with apical portions

having coppery reflections. Shoulder-coverts with a triangular spot

of dull lilac. Tail-feathers dark green ; apical margin yellowish

white, with coppery reflections in certain lights. Bill horny grey,

tip yellowish ; feet pale, apparently yellow ; eye pink. Total length

12-20 inches, wing 6-70, tail 4 -

90; bill above 75, at gape 1*15; tarsus

1-20; middle toe '95, nail -35.
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17. Ptilopus DUPETIT-THOUARSI.

Ptilinope de dupetit-thouars, Hombr. & Jacq. Voy.Pole Sud, pi.

29. f. 1.

Columba dupetithouarsii, Neboux, Rev. Zool. 1840, p. 289 ; id.

Voy. Favor, pi. 7.

Columba kurukuru purpuro-leucocephalus, Hombr. & Jacq. Ann.
Sc. Nat. xvi. p. 316 (1841).

Ptilinopus emilite, Less. Echo du Monde Sav. (1844) p. 873.
Ptilonopus leucocephalus, Gray, List B. Brit. Mus. p. 2 (1844),

Gallince.

Ptilonopus dupetit-thouarsi, Gray, Gen. B. vol. iii. App. p. 23
(1844-49) ; id. List B. Brit. Mus. (1856) p. 3, Columbce ; id. B.

Trop. Id. p. 36 (1859).
Ptinilopus dupetit-thouarsi, Jacq. & Puch. Voy. Pole Sud, vol.

iii. (1858), text, p. 114, atl. pi. 29. fig. 1.

Trygon dupetit-thouarsi, Reich. Syst. Av. p. xxvi.

Thouarsitreron leucocephala, Bon. Compt. Rend. torn, xxxix.

(1854) p. 276, and torn. xl. (1855) p. 216; id. Iconogr. Pig. (1857)
pi. 17; id. Consp. Av. p. 16 (1857).

Columba dupetit-thouarsi, Des Murs & Prev. Voy. Venus, Zool.

(1855) p. 241.

Thouarsitreron dupetit-thouarsii, Reich. Tauben, p. 93, pi. 240.

fig. 2587.

Ptilinopus dupetit-thouarsi, Fiusch & Hartl. Faun. Centralpolyn.

(1867) p. 129 ; Finsch, Proc. Zool. Soc. 1877, p. 410.

Ptilopus dupetit-thouarsii, Schleg. Mus. Pays-B. 1873, p. 15,

Columbce.

Hah. Christine Island, Marquesas.

A very handsome species, not likely to be confounded with any
other of this group. It has, I believe, only been obtained on Chris-

tine Island of the Marquesas. The first primary is especially

noticeable for the great length of its attenuation.

Adult. Top of head greyish white, margined faintly with light

yellow. Throat and spot in front of the eye light yellow. Neck
and upper part of back greyish green. Feathers of the breast pale

green tipped with grey. Flanks pale green. Abdomen deep rose-

colour ; crissum and under tail-coverts bright yellow. Back and
upper tail-coverts bronzy green. Wings like the back

; primaries

black, with a dark green shade on their outer webs, and the inner-

most ones bronzy green at their tips, the first one abruptly and greatly

attenuated. Secondaries—outer ones dark green on their outer webs,

dark brown on inner with bronze-green tips, innermost ones deep
blue near their tips, and all broadly margined with light yellow.

Rectrices dark green (sometimes strongly tinged with bronze), with

a broad apical yellowish-white band. Bill black, tipped with yellow.

Feet red. Total length 9f inches, wing 6, tail 3f, culmen §.

(Type of the species from Christine Island.)

35A*
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18. Ptilopus xanthogaster.

Columba purpurata, Temm. (nee auct.) PI. Col. livr. 43 (1824),

vide text to pi. 254, livr. 95 (1835).

Columba xanthogaster, Wagl. Syst. Av. (1827) sp. 29,

Columba.

Columba diademata, Temm. text to PI. Col. 254, livr. 95

(1835).
Ptilinopus purpuratus, Steph. (nee auct.) Cont. Shaw's Gen.

Zool. vol. xiv. p. 277. sp. 1.

Ptilinopus fluvigaster, Swains. Class. B. vol. ii. p. 347.

LeKurukuru a ventre jaune, Less. Compl. Buff. torn. iii. Ois.

p. 36(1837).
Ptilonopus xanthogaster, Gray, Gen. B. (1844-49) vol. ii. p. 446 ;

id. ListB. Brit. Mus. (1856) p. 5; id. List B. Trop. Isl. p. 36

(1859).

Kurukuru xanthogaster, Des Murs and Prev. Voy. Venus (1855),

Zool. p. 238.

Thouarsitreron diademata, Bon. Compt. Rend. torn, xxxix.

(1854) p. 876, torn. xl. (1855) p. 216; id. Iconog. Pig. pi. 18

(1857); id. Consp. Av. vol. ii. p. 16(1857); Reich. Tauben, p.

93, figs. 1326, 1327.

Ptilonopus diadematus, Wall. Ibis, 18C5, p. 380.

Ptilinopus diadematus, Finsch & Haiti. Faun. Centralpolyn.

(1867) p. 124.

Ptilopus diadematus, Schleg. Mus. Pays-B. 1873, p. 11,

Columbce.

Ptilopus xanthogaster, Salvad. Ann. Mus. Civ. Genov. 1876,

vol. ix. p. 199.

Hab. Banda (Reinwardt, Eoedt) ; Khoor or Kanaloor, Little

Ke, Grand Ke (Von Rosenberg); Lettie, east of Timor (Hoedt).

This species was first called by Temminck Columba purpurata,

Lath., in the 43rd livraison of the ' Planches Coloriees,' he sup-

posing that it was a female of Latham's bird. Afterwards he

ascertained, from an examination of the specimens obtained by Quoy
and Gaimard during the voyage of the ' Uranie,' that the bird figured

by him represented a distinct species ; and he therefore, in the 95th

livraison, issued a new sheet of text calling the bird diademata, and

requested that the previous page should be replaced by this one.

However, between the dates of these two livraisons (1824-1835),

Wagler had in 1827, in his ' Systema Avium,' described the species

as xanthogaster, which name will of course take precedence over

Temminck's later one of diademata.

Adult. Head, neck, and upper part of the breast greyish white.

An orange-yellow line passes over the eye and encircles the occiput.

Throat bright yellow. Lower part of breast, abdomen, and under tail-

coverts orange-yellow ; a large pale grey patch on upper part of abdo-

men. Upper parts dark green. Centre of tertials, scapulars, and

innermost secondaries deep blue, bordered with yellow. Primaries

bordered with white, the first one abruptly and greatly attenuated.

Tail dark green, with an apical baud of lighter green. Bill green,
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tip yellow ; feet dark red. Total length 9 inches, wing 5^, tail

3|, culmen h-

19. Ptilopus chrysogaster.

Ptilonopus chrysogaster, Gray, Proc. Zool. Soc. 1853, p. 48 ;

id. Ann. & Mag. Nat. Hist. 2nd ser. vol. xv. (1855) p. 158; id.

List B. Brit. Mus. (1856) p. 5. sp. 10, Columba ; id. List B. Trop.

Isl. p. 36 (1859) ; Sclat. P.oc. Zool. Soc. 1864, p. 9.

Kurutreron chrysogaster, Bon. Compt. Rend. (1854) torn, xxxix.

p. 876, (1855) torn. xl. p. 217; id. Iconogr. Pig. (1857) pi. 29.

fig. 2 ; id. Consp. Gen. Av. vol. ii. p. 26. sp. 2 (1857).

Kurutreron chrysogastra, Reich. Taub. p. 92, tab. 245 b. figs.

3525, 3526.

PtHinopus chrysogaster, Finsch & Hartl. Faun. Cenrralpolyn.

(1867) p. 128; Graeffe, Journ. Mus. Godeff. 1873, Taf. 7. fig. 4.

Hab. Tonga-Tabou, Huaheine, Society Islands (Wodehouse).

Although distinct, this species is a close ally of the Pt. xantho-

gaster. It can, however, be readily recognized by its bright yellow

abdomen and under tail-coverts and light-purple 'crown, those of its

relative being orange and greyish white respectively. It is one of

the two species known to inhabit the Society Islands.

Adult. Front and crown light-purple, margined posteriorly with

dark yellow. Rest of head, neck, mantle, breast, and flanks greenish

grey. Throat pale yellow. Abdomen and under tail-coverts bright

yellow. Back and wings bronzy grass-green. Primaries black, the

outer webs margined with dark green, the first abruptly and greatly

attenuated for one third its length ; secondaries bluish green, mar-

gined with pale yellow. Tail dark bronze-green, with a broad ter-

minal band of yellowish white edged with a bright yellow. Bill

black, tip yellow. Feet brown. Total length 9£ inches, wing 5|, tail

4, culmen |-.

20. Ptilopus taitensis.

Columba kurukuru, var. taitensis, Less. Yov. Ooq. torn. i. text,

p. 297(1826).
Columba oopa, Wagl. Isis, 1829, p. 742.

Columba taitensis, Less. Trait. Ornith. (1831) p. 472.

Le Kurukuru aV Otaiti, Less. Compl. Buff. torn. iii. Ois. p. 35

(1837).

Colombe de Taiti, Neboux, Rev. Zool. 1840, p. 289.

Ptilonopus taitensis, Gray, Gen. B. vol. ii. p. 466 (1844-49).

PtHinopus furcatus, Peale, U.S. Expl. Exped. Birds, p. 191

(1848).
Kurukuru purpuratus, Des Murs & Prev. (nee auct.) Voy. Venus,

Zool. p. 222 (1855). Spec. Paris Mus.
Kurukuru dupetit-thouarsi, Des Murs & Prev. Voy. Venus, Zool.

pi. vii. (1855).
Kurukuru nebouxii, Des Murs & Prev. Voy. Venus, Zool. p. 253

atl. pi. vii.
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Eurukuru taitensis, Des Murs & Prev. Voy. Venus, Zool. (1855)

p. 251.

Ptilonopus purpuratus, Gray, List B. Brit. Mus. (1856) p. 4

(partim); id. List B. Trop. Isl. (1859) p. 35 (partim); Finsch,

Proc. Zool. Soc. 1877, p. 741.

Kurutreron oopa, Bon. Compt. Rend. (1854) torn, xxxix. p. 878 ;

id. Iconogr. Pig. (1857) (text) ; id. Consp. Av. vol. ii.p. 26 ; Reich.

Taub. p. 92, pi. 245 b. figs. 3527-28.

Ptilinopus purpuratus, Cass. U.S. Expl. Exped. (1858) Ornith.

pi. xxx. p. 269; Pinsch & Hartl. Faun. Centralpolyn. (1867) p.

122; Finsch, Proc. Zool. Soc. 1877, p. 741.

Ptilopus purpuratus, Schleg. Mus. Pays-B. 1873, p. 15, Columbce.

Hah. Otaheiti.

Peale says this species utters a coo-coo-coo slowly and at regular

intervals. It is not as sprightly as the Coral-island Dove, and

delights to sit on some dead branch in the shady recesses of the

woods. In my article on Pt. purpuratus I have given my reasons

for considering that this species should not bear that name. The
fact that Latham states that the bird he describes came from

Otaheite, which is the chief reason why his name of purpuratus

was assigned to this species, loses entirely its value and force when
it is seen that no bird of the genus Ptilopus inhabits Otaheite that

answers to his description. Having specimens from both the Society

Islands and Tonga in his possession, and having confused them in

his description, he probably did not particularly regard his specimen

or compare it with his description when he stated it to have come
from Otaheite. By no stretch of the imagination can the present

species be deemed to have a " purple crown." It is ashy grey with

a lilac tinge, but in no way does it approach any shade of purple.

A series of specimens now before me from the Paris-Museum collec-

tion clearly substantiates this.

Adult. Top of head ash-grey with a tinge of lilac. Underparts

light ash-green, darkest on the abdomen. Back of neck cinereous,

washed with green. Upper parts bright green. Wings bright green ;

first primary gradually narrowed to tip ; the inner webs of secondaries

and primaries black, outer webs bright green, those of the secondaries

edged with yellow. Centre of abdomen and crissum pale yellow,

becoming bright yellow on the under tad-coverts. The tail has the

rectrices bright green on the outer webs, black on the inner, and a

subterminal interrupted greyish bar, extending only over the inner

webs. Feet violet ; eyes orange ; bill green at base, tip yellow.

Feet brown. Total length 9 inches, wing 5|, tail 3§, culmen |.

21. Ptilopus superbus.

Columba superba, Temm. Pig. & Gall. torn. i. p. 277 (1813);

Shaw, Gen. Zool. vol. xi. pt. 1, p. 64 (1819) ; Desm. Diet. Sc. Nat.

vol. xl. (1826) p. 337; Temm. & Kuip, vol. i. pi. 33.

Columba cyanovirens, Less. Voy. Coq. pi. xlii. fig. 1 (1824) ;

Desm. Diet. Sc. Nat. vol. xl. (1826) p. 343 ; Less. Trait. Ornith.

(1831) p. 471 ; Knip & Prev. Pig. vol. ii. pi. 8, ? .
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Columba superba, Wagl. Syst. Av. (1827) sp. 32, Columba.

La Verte, Less. Compl. Buff. torn. iii. Ois. p. 29 (1837).

La Poukiopou, Less. Compl. Buff. torn. iii. Ois. (1837).

Ptilinopus leucogaster, Swains. Class. B. vol. ii. p. 347.

Ptilinopus superbus, Steph. Gen. Zool. vol. xiv. p. 279. sp. 6 ;

Gould, B. Austr. vol. v. pi. lvii.

Ptilonopus superbus, Gray, Gen. B. (1844-49) vol. ii. p. 467 ; id.

List B. Brit. Mus. (1856) p. 7; id. Proc. Zool. Soc. 1858, p. 184;
id. List B. Trop. Isl. (1859) p. 39; id. List Mamm. and B. New
Guin. (1859) p. 46 ; Wall. Ibis, 1865, p. 379; Salvad. Ann. Mus.
Civ. Gen. (1875) vol. vii. p. 786.

Ptilonopus cyanovirens, Gray, Gen. B. (1844-49) vol. ii. p. 467 ;

id. List B. Brit. Mus. (1856) p. 8. sp. 23 ; id. Cat. Mamm. and B.
New Guin. (1859) p. 47.

Kurukuru superbus, Des Murs & Prev. Voy. Venus, p. 231

(1855).
Lamprotreron superba, Bon. Consp. Gen. Av. (1857) vol. ii. p. 18

;

Reich. Taubeu, p. 97, pi. 236 6. fig. 3366, 2, pi. 236. figs. 1316-17,

$ juv. ; Ibis (1866), p. 333; Ramsay, Proc. Zool. Soc. 1876,

p. 114.

Cyanotreron cyanovirens, Bon. Compt. Rend. (1854) torn, xxxix.

p. 878 ; id. Consp. Av. vol. ii. p. 23 ; Reich. Tauben, p. 98, pi. 238.

fig. 1324.

Ptilonopus {Lamprotreron) superbus, Gray, Proc. Zool. Soc.

1860, p. 360.

Ptilopus superbus, Schleg. Mus. Pays-B. 1873, p. 30, Columba;
Salvad. Ann. Mus. Civ. Genov. (1877) vol. x. p. 158.

Lamprotreron porphyrostictus, Gould, Ann. & Mag. Nat. Hist.

(1874) vol. xiii. p. 137,? 1

Hab. Atnboyna, Ceram, Batchian, Gilolo, Waigiou, Mysol, Aru,

New Guinea (Wallace); Mount Arfak (Brujn.); Hahnahera,
Ternate, Batanta, Jobie (Bernstein, Von Rosenberg) ; Bouru, Sal-

watty (Hoedt) ; Amberbaki, Mafor (Raffray) ; New Hanover (Ca-
banis); Booby Islands (Gould) ; Cape York, Australia (Cockerell).

As will be seen from the list given above, this species has received

many names. The two sexes have been described as distinct species,

and have been assigned to different genera! It has a wide dis-

tribution, having been procured as far to the eastward as New
Hanover, reaching Gilolo on the north, and Cape York, Australia,

on the south. In fact it is found generally throughout the Papuan
group of islands and along the northern part of New Guinea. As
it has been obtained at Mount Arfak and Amberbaki, and also on Sal-

watty on the west coast, it is probable that it will be ascertained to

inhabit the entire northern portion of New Guinea. According to

Mr. Ramsay, this bird is tolerably abundant in the scrub-lauds of

the Herbert River and coast-range. The note, which is a rolling

guttural " coo," may be heard half a mile off. The young resemble

somewhat those of Pt. swainsoni (reyina), but do not show the bifur-

cate breast-feathers before the end of the second year; but the green
'

bands on the flanks are conspicuous even in the nestling. The
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Latnprotreron porphyrostictus of Gould seems to be only a female of

this species, having "a purplish-blue spot at back of head."

Adult male. Upper part of head bright purple. Ear-coverts and
sides of face light green. Chin and throat ashy white. Nape and

sides of neck above shoulders rufous-orange. Breast has the feathers

light purple at the base, broadly tipped with ashy grey, this latter

hue giving the predominant colour to the breast. A broad bluish-

black band crosses the lower part of the breast. Middle of abdomen
and crissum white. Flanks and thighs green, the former crossed by

a white band above the thighs. Upper parts bright green. Shoulders

and a spot on the scapulars, wing-coverts, and secondaries deep

purple. Primaries brownish black, the first abruptly attenuated.

Secondaries bright green, edged with light yellow. Tail has the rec-

trices blackish on the inner webs, bright green on the outer, and all

except the central pair with a white apical band. Under tail-coverts

white, tinged with yellow, with broad central green stripes. Bill

olive- green, tip yellowish. Feet pink ; claws pale. Iris yellow.

Total length 9| inches, wing 5J, tail 4, culmen §.

Specimen described from Ternate. Amboyna examples seem to

be bright pale orange on the nape and sides of neck.

Female. Uniform green above. A spot of deep greenish blue on

the occiput. Throat greyish white ; breast greyish green. Middle

of abdomen white.

Young. Uniform yellowish green, tinged with grey upon the

breast.

22. Ptilopus temmincki.
Columba superba, Knip & Prev. Pig. tab. 42, 5 • ex Celebes (1838).

Kurukurutemminchii, Des Murs& Prev. Voy. Venus, p. 234(1855).
Ptilonopus formosus, Gray, Proc. Zool. Soc. 1860, p. 360; Wall.

Ibis, 1865, p. 379; Wald. Trans. Zool. Soc. vol. viii. (1872)
p. 82.

Ptilopus superbus, Schleg. Mus. Pays-B. 1873, p. 32, Columba,
ex Celebes.

Meyaloprepia formosa, Salvad. Ann. Mus. Civ. Genov. (1876)
vol. ix. p. 199.

Hab. Celebes.

This form, from the island of Celebes, possesses quite sufficient

difference in coloration to entitle it to be considered distinct from
Pt. sujierbus. The nape and sides of the neck are a much brighter

orange ; and the lower part of the breast is pale purple, graduating

insensibly into the bluish-black band that crosses the body above
the abdomen. An immature bird of this species from Celebes was
figured by Knip & Prevost (/. c.) as the female of Pt. superbus

;

but afterwards, convinced that it represented a distinct species, they

called it temminchii in the Voyage of the Venus {I. c), which name
antedates the formosus of Gray. The figure originally published by
these authors does not represent well the differences existing between
this species and Pt. superbus, on account of the specimen not having
yet assumed its perfect livery ; but the locality, Celebes, proves
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that their bird cannot belong to the older known form. Gray did

not well indicate the distinctive characters of this species in the

'Proceedings' of this Society when he conferred a name upon
it (l. c.) ; but it was properly and completely described by Wallace

afterwards in ' The Ibis ' (I. c.) . It can readily be distinguished from

its ally by the purple breast, the general plumage of the two species

being the same, as are also the dimensions.

The female resembles that of Pt. superbus, with rather a deeper

coloration.

23. Ptilofus perousei.

Ptilopus perousei, Peale, U.S. Expl. Exped. (1848) p. 195, pi. 54;

Cassin, ibid. (1858) 2nd ed. p. 2/4, pi. 33; Finsch & Hartl. Faun.

Centralpolyn. (1867) p. 110; id. Proc. Zool. Soc. 1869, p. 548;
Finsch, Journ. fur Ornith. 1872, p. 44 ; Schleg. Mus. Pays-Bas

1873, p. 10, Columbce.

Ptilinope de Marie, Hombr. & Jacq. Voy. Pole Sud, pi. 29. fig. 2.

Columba kurukuru superba, Hombr. & Jacq. Ann. Scien. Nat.

(1841) torn, xvi.p. 316.

Ptinilopus marice, Jacq. & Puch. Voy. Pole Sud (1853), torn. iii.

p. 115.

Kurukuru samoensis, Des Murs & Prev. Voy. Venus, Zool. p. 247.

Type examined.

Ptilopus marice, Bon. Compt. Rend. (1854) torn, xxxix. p. 877 ;

id. Iconog. Pig. (1857) pi. 26, ad. et juv.; id. Consp. Av. vol. ii.

p. 22. sp. 10.

Ptilonopus marice, Gray, List Columb. (1856) p. 4 ; Reich. Tauben,

p. 96, pi. 240. fig. 2586 ; id. List B. Trop. Isl. p. 37 (1859).

Ptilinopus ccesarinus, Hartl. Journ. fiir Ornith. 1864, p. 413, juv.

Ptilinopus perousei, Cass. Expl. Exped. (1858) p. 274, pi. 33 ;

Reich. Tauben, Supp. p. 203, nov. taf. 38-40 ; Finsch & Hartl.

Faun. Centralpolyn. (1867) p. 110, t. xi. fig. 1 ; Graffe, Journ. fur

Ornith. 1870, pp. 122 & 408 ; Finsch, Journ. fiir Ornith. 1872,

p. 44.

Ptilinopus marice, Finsch & Hartl. Journ. fiir Ornith. 1870, p. 131.

Ptilonopus perousei, Whitmee, Ibis, 1875, p. 441.

Hab. Ovalau (Filhol) ; Upolu, Hapai {Graffe) ; Samoan Islands,

Viti-Levu {Graffe) \ Wakaia, Mokani, Vanua Levu, Loma Loma,
Kandavu, Mango {Layard) ; Fiji Islands ; Tonga or Friendly

Islands.

This species was first described by Peale {I. c.) under the name
here adopted, and afterwards by Hombron and Jacquinot (/. c.) as

" Ptilinope de Marie," still later latinized by Jacquinot and Pucheran
(Z. c.) as Ptinilopus ! maria. Peale's appellation, however, has un-

doubted priority. Mr. Peale found it in the mountain-gorges of the

Feejee Islands, but not abundant. The native name, Manu-ma,
means shame or modest bird. It is one of the most beautiful and

curiously marked members of this genus. The young are so dif-

ferently coloured from the adult that they might easily be mistaken

for a different species.
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Adult. Front and crown, and a broad band across the back, dark

purplish red. Head, neck all around, and throat white with awash

of yellow. Feathers of the breast, split at their ends, have their

basal half rose-red, apical portion yellowish white ; beneath these

feathers is a reddish-orange band. Abdomen, flanks, and crissum

yellowish white. Under tail-coverts dark purplish red. Back and

upper tail-coverts pale greenish yellow. Wings pale grey, feathers

margined with greenish yellow. Primaries and secondaries dark

bronzy green ; first primary abruptly attenuated. Tail greyish

white. Bill black, with the tip yellow. Feet black.

Total length 8£ inches, wing 5|, tail 3|, culmen §.

Immature. Front and crown deep rosy purple. Cheeks grey.

Upper parts shining golden green. Throat white. Breast green,

feathers tipped with white. Abdomen and crissum yellowish white.

Under tail-coverts bright yellow. Wings shining golden green ; pri-

maries and secondaries margined with yellow. Tail golden green,

very bronzy on the edges and tips of the feathers. Bill and feet as

in the adult. (Four specimens before me, all of which lack the

purple bar on the breast shown in the figures of Bonaparte and

Hartlaub and Finsch.)

24. Ptiloptjs coronulatus.

Ptilonopus coronulatus, Gray, Proc. Zool. Soc. 1858, p. 185,

pi. 138 ; id. List Mamm. & Birds, New Guinea (1859), p. 45 ; Wall.

Ibis, 1865, p. 378; Schleg. Mus. Pays-Bas 1873, p. 9, Columbce

;

Salvad. Ann. Mus. Civ. Genov. vol. vii. (1875) p. 833.

Ptilopus coronulatus, Salvad. Ann. Mus. Civ. Genov. (1876)
vol. ix. p. 198.

Hab. Aru Islands {Wallace, Rosenberg); Salwatty and Sorong,

{Bernstein) ; Jobie {Rosenberg) ; Yule Island (D' Albert is).

This species and the two next mentioned form a small section of

this genus, related closely to each other in the distribution of the

hues of their plumage. Like so many others of the genus, they are

conspicuous for their brightly-coloured crowns and abdomens.
Male. Front and crown pink, bordered posteriorly by a narrow

line of purple, succeeded by a broader one of bright yellow. A
purple spot on the upper part of the abdomen ; middle of abdomen,
crissum, and under tail-coverts bright yellow. Entire rest of plumage
bronzy green. Secondaries and primaries margined with yellow.

First primary abruptly attenuated at tip. Bill greenish yellow. Feet

red. Iris orange.

Total length 7k inches, wing 4|, tail 2 J, culmen §.

Female like the male.

25. Ptilopus geminus.

Ptilonopus geminus, Salvad. Ann. Mus. Civ. Genov. vol. vii.

(1875) p. 786.

Ptilonopus sene.r, Briigg. Abhandl. natur. Ver. Brem. 1876,

p. 82.
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P'til'opus geminus, Salvad. Ann. Mus. Civ. Genov. vol. ix. (18/6)
p. 198.

Hab. Jobie (Von Rosenberg, Bruijri); Krudu (Beccari) ; New
Guinea, near Dorey (Bruijri) ; Ansus (Salvadori).

This is a species apparently entitled to be considered distinct from
the PL coronulatus. It differs by having the front and crown pinkish

white, and the upper part of the abdomen around the violet spot saffron-

yellow. The cheeks are also a dark greenish grey. First primary
abruptly attenuated at tip. Size the same as Pt. coronulatus.

Prof. Schlegel, in Mus. Pays-Bas, was the first to point out the dif-

ferences existing between these two birds, but did not deem them of

specific importance ; and Dr. Salvadori bestowed the name here

adopted.

26. Ptilopus trigeminus.

Ptilonopus trigeminus, Salvad. Ann. Mus. Civ. Gen. vol. vii.

(1875) p. 787.

Ptilonopus marginalis, Briigg. Abhandl. natur. Ver. Brem.
1876, p. 82.

Ptilopus trigeminus, Salvad. Ann. Mus. Civ. Genov. vol. ix.

(1876) p. 198.

Hab. Salwatty (Von Rosenberg) ; New Guinea, near Sorong
(Bernstein).

The claims of this form to be considered distinct from the last

are based upon very slight grounds ; and it may well be doubted if it

should be separated from Pt. geminus. The only difference is in the

slightly paler crown. At best it seems to be but a local race of the

preceding species.

27. Ptilopus iozonus.

Ptilonopus iozonus, Gray, Proc. Zool. Soc. 1858, p. 186 ; id.

List Mamm. & Birds New Guin. (1859) p. 46 ; Wall. Ibis, 1865,

p. 378.

Ptilopus iozonus, Schleg. Mus. Pays-B. 1873, p. 17, Columbce ;

id. Nederl. Tijdsch. Dierk. torn. iv. p. 25 (1873); Meyer, Rowl.
Ornith. Misc. pt. ix. p. 342.

Ptilonopus ionozonus, Salvad. Ann. Mus. Civ. Gen. vol. vii.

(1875) p. 834.

Ptilopus ionozonus, Salvad. Ann. Mus. Civ. Gen. vol. ix. (1876)
p. 198.

Hab. Aru (Wallace, Von Rosenberg) ; New Guinea (H Albertis).

We have here, in this species and its two relatives, another
small section of this genus. One of their chief differences is the ar-

rangement of the colours on the margin of the wing, and another
the manner in which the terminal band on the tail is exhibited.

Although closely allied, the species seem to be quite distinct, their

geographieal distribution also giving strength to this view.

Male. Yellowish green. Bend of wing greyish violet, mixed with

green. Middle of the abdomen deep orange. Vent and under tail-
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coverts white, varied with yellow. Greater wing-coverts and tertials

bordered with yellow, the latter grey in the middle of each feather.

Quills shining deep emerald-green, first one gradually narrowed to

the tip. Under surface of wings slate-colour. Tail green, with a

broad band of grey at the tip, which is white beneath, especially on

the inner webs.

Length 8" 3'"
; wings 4" 9'" {Gray, I. c).

Female with a patch on the abdomen of an orange-yellow.

28. Ptilopus humeralis.

Ptilonopus humeralis, "Wall. Proc. Zool. Soc. 1862, p. 166.

Ptilopus humeralis, Meyer, Proc. Zool. Soc. Soc. 1862, pi. 21 ;

Schleg. Mus. Pays-B. (1873) p. 16, Columbce ; id. Nederl. Tijdsch.

Dierk. torn. iv. p. 24 (1873) ; Meyer, Rowl. Ornith. Misc. p. 342,

pt. ix. ; Salvad. Ann. Mus. Civ. Genov. (1876) vol. ix. p. 198.

Hah. Salwatty and adjacent coasts of New Guinea {Wallace) ;

Sorong {Bernstein) ; Salwatty and Mansinam {Meyer),

This bird is easily distinguished from its immediate allies by the

deep-purple band on the shoulder. It apparently ranges across the

northern part of New Guinea, having been procured, as will be

observed, from Mansinam, on the mainland, in the Bay of Geel-

vink, to Sorong, on the west coast, and also on Salwatty, opposite

Sorong.

Adult male. General plumage bright green. Middle of abdomen

rich orange. Crissum and under tail-coverts bright yellow. Shoulders

violet-grey, bounded beneath by deep purple. Wing-coverts violet-

grey, margined with green. Secondaries margined with yellow.

Primaries dark green, the first sharply narrowed towards the tip.

Tail bright green above, dark grey beneath, with an apical whitish

band. Bill greenish, tipped with yellow ; base above red and swollen.

Feet purplish red.

Total length 8| inches, wing 4|, tail 2 h, culmen -|.

29. Ptilopus jobiensis.

Ptilopus humeralis jobiensis, Schleg. Mus. Pays-B. 1873, p. 16,

Columbce ; Rowl. Ornith. Misc. pt. ix. pp. 340, 348, pi. ; Salvad.

Ann. Mus. Civ. Genov. (1876) vol. ix. p. 198.

Hab. Island of Jobie.

This species, a close relative of Pt. humeralis, has as yet only been

found upon the island of Jobie, in the great Bay of Geelvink, New
Guinea. It differs chiefly from the species just named in the colo-

ration of the shoulders of the wing, which are violet-grey, without

any purple ; and the tail is uniform green above, without the apical

grey baud.

Adult. General plumage yellowish green. Abdomen rich orange.

Crissum and under tail-coverts white, the latter tipped with yellow.

Shoulders violet-grey. "Wing-coverts violet in the centre, surrounded

by greenish blue, and margined with green. Primaries and secon-

daries dark green, the latter edged with yellow ; first primary nar-
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rowed at tip. Tail bronzy green above, beneath black, with an

apical greyish- white band. Bill black, tip yellow. Feet red.

Total length 7j inches, wing 4f , tail 2\, culmen f.

30. Ptilopus insolitus.

Ptilopus insolitus, Schleg. Nederl. Tijdsch. (1861) vol. i. p. 61,

pi. 3. fig. 3.

Ptilopus humeralis jobiensis (monstr. ?), Schleg. Mus. Pays-B.

1873, p. 16, Columba.

(Edirhinus globifer, Cab. & Reich. Sitzungsb. Gesellsch. nat.

Freunde Berlin 18/6, p. 73 ; id. Journ. fur Ornith. 1876, p. 326.

(Edirhinus insolitus, Sclat. Proc. Zool. Soc. 1877, p. 110;

Salvad. Proc. Zool. Soc. 1877, p. 196.

Hab. New Ireland (Huesker) ; Duke-of-York Island (Broion).

This strange and attractive species was first described by Schlegel

(I. c.) . He afterwards, on account of the protuberance on the fore-

head, imagined it was only a monstrosity of the Pt. jobiensis. This,

however, is not the fact, as the species is very distinct. The locality

given by Schlegel (New Caledonia) is probably an error, as the bird

has lately been received from both New Ireland and Duke-of-York

Island. Cabanis and Reichenow have made a new genus for the re-

ception of this bird, " (Edirhinus" on account of the swelling of the

forehead. I have not adopted this term ; for the division does not

seem to me to be necessary. The same peculiarity exists in species

of Carpophaga, viz. C. tumida and C. rubricera and others ; and if it

is a sufficient cause to separate Pt. insolitus from the members of the

genus Ptilopus, the species above mentioned should also be genetically

divided from Carpophaga, a proceeding which is hardly likely to

meet with favour. Nothing is known about the habits and economy
of the present species. In the arrangement of the group it naturally

comes next to the Pt. jobiensis.

Adult. Head, neck, back, breast, and flanks bright bronzy green.

Throat green, slightly tinged with grey. Abdomen deep orange.

Shoulders and a patch on each side of the back at the edge of the mantle

light grey. Wings green ; secondaries margined with bright yellow

on their outer webs ; inner secondaries light grey, margined with

green. Tail bright green, with the apical third ashy grey. Crissum

and under tail-coverts bright yellow. Bill greenish at base, yellowish

at tip. Forehead and base of culmen covered by a bony protuberance

large and rounded in form, very conspicuous, and of a red colour.

Tarsi and feet red.

Total length 9\ inches, wing 5, tail 3, bill at gape f

.

31. Ptilopus nanus.

Columba Naina, Temm. Plan. Col. no. 565 ; Knip & Prev. Pig.

vol. ii. pi. 59.

La Naine, Less. Compl. Buff. torn. hi. Ois. p. 30 (1837).
Ptilonopus naina, Gray, Gen. B. vol. hi. p. 467 ( 1844-49).

Iotreron nana, Bon. Consp. Gen. Av. vol. ii. p. 25 (1857).
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Ionotreron nana, Reich. Taub. p. 100, Taf. 239. fig. 1330.

Ptilonopus nanus, Gray, List Mamm. & 13. New Guinea (1859),

p. 46 ; Wall. Ibis 1865, p. 381.

Ptilopus nanus, Schleg. Mus. Pays-B. (1873) p. 21, Columbce ;

Salvad. Ami. Mus. Civ. Genov. vol. ix. (1876) p. 196.

Hub. Triton Bay, New Guinea (Mtiller) ; Mysol (Hoedt).

This is the smallest species of this genus, and one of the most at-

tractive. It is very rare in collections, but few specimens having

been procured since it was first described by Temmiuck (I. c). It

is conspicuous among its relatives from having all the wing-coverts

tipped with yellow, and from the blue-grey bands on each side of the

breast.

Male. General plumage bronzy green. Large band of bluish grey

on each side of the breast. A purple spot on the centre of the ab-

domen. Wing-coverts, scapulars, and tertials tipped with yellow, a

greenish- blue shade behind the yellow on the last two. Feathers

of the legs whitish. First primary narrowed at tip.

Wing 2 inches 1 1 lines, tail 1 inch 6 lines.

Female. Green, without abdominal spot.

32. Ptilopus monachus.

Columba monacha, Temm. PI. Col. 253 ; Desm. Diet. Sc. Nat.

torn. xl. p. 314 (1826) ; Knip & Pre'v. Pig. pi. 53 ; Wagl. Syst. Av.

(1827) sp. 35.

Ptilinopus monachus, Steph. Shaw, Gen. Zool. vol. xiv. (1826)

p. 277. sp. 2; Swains. Class. B. vol. ii. p. 347 (1837).
La Monache, Less. Compl. Buff. torn. hi. Ois. p. 29 (1837).
Ptilonopus monachus, Gray, Gen. B. vol. ii. p. 466. sp. 8 (1844-

49); Wall. Ibis, 1865, p. 378; Salvad. Ann. Mus. Civ. Genov.

vol. vii. p. 786 (1875).
Cyanotreron monacha, Bon. Consp. Gen. Av. vol. ii. p. 24 (1857) ;

Reich. Taub. p. 98, Taf. 236. figs. 1314, 1315.

Ptilonopus (Cyanotreron) monachus, Gray, Proc. Zool. Soc. 1860,

p. 359.

Ptilopus monachus, Schleg. Mus. Pays-B. (1873) p. 12, Columbce;

Salvad. Ann. Mus. Civ. Genov. vol. ix. (1876) p. 198.

Hab. Batchian, Kaisa, Ternate, Gilolo, Morty {Wallace); Motir,

Dammar (Bernstein) ; Tidore (Raffray)

.

A series of this bird from different localities brought by M.
Raffray is now before me. 1 notice that those from Ternate differ

from Gilolo specimens, as well as those from Tidore &c, in being of

larger size, and also in having the blue spot of greater extent and
situated upon the abdomen, and not on the breast, as in those from
Gilolo. The type of Pt. monachus was erroneously stated to have

come from Celebes. A specimen in the Paris collection was obtained

in exchange from M. Temminck, and the locality given as Celebes.

This agrees precisely with Ternate examples, and has the blue patch

upon the abdomen. Temminck's figure in the 'Planches Coloriees'

exhibits this large abdominal patch very clearly. The Gilolo birds

may require separation.
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Adult male. Front, crown, lores, moustache, and a spot on the

breast greyish blue. Superciliary stripe, chin, and throat, lower

part of abdomen, and under tail-coverts lemon-yellow. Rest of

plumage of body bright green. Primaries and secondaries black on

inner, green on outer webs, edged with white or pale green ; first

primary abruptly attenuated at tip. Tail bright green, with a sub-

terminal bar of darker green. Bill greenish, tip lighter ; iris dark
;

feet red.

Total length 7 inches, wing 4, tail 2|, culmen §.

Female differs in having the front and top of head greenish blue,

the throat only slightly tinged with yellow, no spot on the breast,

rest of plumage like the male but all the colours much duller.

33. Ptilopus pulchellus.

Columba pulchella, Temm. PI. Col. 564 ; Knip & Prev. Pig.

vol. ii. t. 14.

La Mignonne, Less. Compl. Buff. torn. iii. Ois. (1837).

Ptilonopus pulchellus, Gray, Gen. B. vol. ii. (1844) p. 466. sp. 7 ;

id. Cat. Mamm. Birds New Guin. (1859) p. 44; Reich. Tauben,

p. 96, pi. 236. fig. 1311 ; Wall. Ibis, 1865, p. 378; Salvad. Ann.
Mus. Civ. Genov. vol. vii. (1875) pp. 786, 833.

Ptilopus pulchellus, Bon. Consp. Gen. Av. vol. ii. p. 22 (1857) ;

Schleg. Mus. Pavs-B. 1873, p. 2, Columbce; Salvad. Ann. Mus.
Civ. Genov. (1876) vol. ix. p. 198, & vol. x. (1877) p. 158.

Hah. New Guinea, Salwatty, Waigiou {Bernstein) ; Mysol (Wal-
lace) ; Amberbaki, Andai {Ruffray) ; Monte Epa, New Guinea

(W Albertis).

A very brightly coloured and charming little species. From the

localities in which it has been procured, we should judge its range

was the northern part of New Guinea, with some of the islands lying

off the west coast. Its synonymy is very simple, the species never

having received a second name.
Male. Front and crown bright carmine. Sides of head and neck,

together with the breast, light grey. Chin, throat, and lores white.

A large spot or bar of purplish red on the lower part of the breast.

Flanks green. Abdomen orange, shading into deep yellow upon the

lower parts and crissum. Under tail-coverts orange. Entire upper
parts and back of neck bright green. Wings green ; primaries and
secondaries black on inner webs, green on outer, those of the secon-

daries edged with yellow ; first primary abruptly attenuated at tip.

Tail bright green. Bill yellow, tip greenish yellow. Feet dull car-

mine. Iris orange, paler within. Eyelids yellow.

Total length 8 inches, wing 4^, tail 3g, culmen
-fa.

There is no difference between the sexes in plumage.

34. Ptilopus melanocephalus.

Columba melanocephalu, Gmel. Syst. Nat. torn. i. p. 781 (1788);
Temm. Pig. & Gall. torn. i. (1813) p. 263; Horsf. Trans. Linn.

Soc. 1821, vol. xiii. p. 182; Wagl. Syst. Av. (1827) Columba,
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sp. 33 ; Temm. PI. Col. 214 ; Knip & Temm. Pig. vol. i. pi. 30

;

Less. Trait. Ornith. (1831) p. 471.

Tourterelle de Batavia, Buff. Plan. Eulum. 214.

Columba melanocephala, Shaw, Gen. Zool. vol. xi. pt. 1 (1819).

Ptilinopus melanocephalus, Steph. Shaw, Gen. Zool. vol. xiv.

p. 279. sp. 7; Wall. Ibis, 1865, p. 381.

Le Turgis, Less. Compl. Buff. torn. Hi. Ois. p. 26 (1837).

Ptilonopus melanocephalus, Gray, List B. Brit. Mus. (1844) p. 1,

(1856) p. 6. sp. 15 ; id. Gen. B. vol. ii. p. 467 (1844-49).

Ionotreron melanocephala, Reich. Taub. p. 100, Taf. 237. figs.

1318, 1319.

Iotreron melanocephala, Bon. Consp. Gen. Av. vol. ii. p. 24. sp. 2

(1859).
Ptilopus melanocephalus, Schleg. Nederl. Tijdsch. Dierk. vol. iii.

p. 207; id. Mus. Pays-B. 1873, p. 28, Columbce.

Ptilopus melanauchen, Salvad. Ann. Mus. Civ. Genov. vol. vii.

(1875) p. 670 (ex Flores).

Iotreron melanocephala, id. ibid. p. 671 •

Hab. Java (Diard, Temminck) ; Sumbawa, Flores (Forstein,

Rosenberg) ; Sulabessie (Hoedt) ; Lombock ( Wallace).

Count Salvadori has called the birds from Flores (/. c.) Ptilopus

melanauchen ; but I really cannot see that this island form differs

sufficiently from typical Pt. melanocephalus, ex Java, to require sepa-

ration as a distinct species. It would seem that four races of this

style of Ptilopus are quite sufficient to indicate the varieties that

exist. This species is one of the longest-known in the genus ; and

while the typical style is confined to Java and the Timor group of

islands, representative forms, constituting races if not distinct species,

are met with on other islands of the Malay archipelago.

Male. Top and sides of head and neck, and lower part of throat

light grey ; occiput and back of neck black ;
chin and throat yellow

;

crissum and short under tail-coverts rich yellow, long ones carmine ;

entire rest of plumage bright green
;
primaries black on inner web,

green on outer; first primary slightly scalloped and narrowed at

tip ; bill yellow, greeuish horny at the tip ; feet pink-red ; orbits

bare, green.

Total length 9| inches, wing 4£, tail 3, culmen h (Java.)

Female. Entirely green, with the exception of the longest feathers

of the under tail-coverts, which are carmine, like those of the male.

35. Ptilopus melanospilus.

Ptilopus melanocephalus, Schleg. Mus. Pays-B. 1873, p. 29, ex

Celebes.

Iotreron melanospila, Salvad. Ann. Mus. Civ. Genov. vol. vii.

(1875) p. 670.

Ptilinopus melanocephalus celebensis, Briigg. Brem. Abhandl.

(1876) p. 80.

Hab. Celebes.

The various forms of Pt. melanocephalus were pointed out by
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Prof. Schlegel (I. c), and names afterwards given to them by M.
Salvadori. The principal difference between examples from Celebes
and Java appears to be that the former have a much narrower throat-
mark, which is lemon-yellow washed with orange.

36. Ptilopus chrysorrhous.

Ptilopus melanocephalus, Wall. Proc. Zool. Soc. 1862, p. 344 •

Schleg. Mus. Pays-B. 1873, p. 29, ex Sula.

Iotreron chrysorrhoa, Salvad. Aim. Mus. Civ. Gen. (1875) vol. vii.

p. 671.

Ptilowpus sulaensis, Briigg. Abhandl. natur. Ver. Brem. 1876.

Hah. Sula, Ceram {Bernstein).

This form has the throat-mark as in specimens from Celebes.
The black band on the occiput is smaller, and the abdomen orange-
yellow. The characters it offers to support its claim to a distinct
rank are not very striking ; and it may be questioned if it should be
really separated from Pt. melanocephalus.

37. Ptilopus xanthorrhous.

Ptilopus melanocephalus, Schleg. Mus. Pays-B. 1873, p. 29,
ex Sanghir.

Iotreron xanthorrhoa, Salvad. Mus. Civ. Gen. vol. vii. (1875)
p. 670.

Ptilinopus nuchalis, Briigg. Brem. Abhandl. 1876, p. 80.

Hah. Island of Sanghir.

This well-marked race of Pt. melanocephalus differs, both in size

and colour of plumage, so much that, more than auy of the other
styles, it deserves a separate name. The colour of the throat is

of a deeper yellow ; and both abdomen and crissum are orange ; and
this colour runs up nearly to the breast instead of being confined to
the short under tail-coverts and crissum. It is much larger than
any of the other races.

Male. Head and neck pearly white. Occiput and back of neck
jet-black. Throat orange-yellow. Abdomen and crissum bright
orange ; long feathers of the under tail-coverts rich carmine. Entire
rest of plumage bright yellowish green. Primaries and secondaries
margined on their outer webs, near the tips, with lemon-yellow.
First primary gradually narrowed towards tip. Bill black, tipped
with yellow. Feet very dark red.

Total length 10 inches, wing 5^, tail 3f, culmen f.
Female. Entirely green. Feathers of the abdomen tipped with

yellow. Some feathers of the under tail-coverts tipped with yellow,
others with carmine. Bill black. Feet dark red.

38. Ptilopus porphyreus.

Columba porphyrea, Temm. PI. Col. 106 (1824) ; Knip & Pre'v,

Pig. vol. ii. pi. iv.; Less. Trait. Ornith. (1831) p. 472.
Ptilinopus porphyreus, Swains. Zool. Journ. vol. i. p. 474 ( 1824-

25) ; Sleph. Shaw, Gen. Zool. vol. xiv. (1826) p. 277. sp. 3.

Pnoc. Zool. Soc— 1878, No. XXXVI. 36
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Columba roseicollis, Wagl. Syst. Av. (1827), Columba, sp. 30.

La Porphyre, Less. Compl. Buff. torn. iii. Ois. (1837).
Ptilonopus erythrocephalus, Swains. Class. B. vol.ii. p. 347 (1839).

Ptilonopus roseicollis, Gray, Gen. B. vol. ii. p. 467 (1844-49);
id. List B. Brit. Mus. (1844) p. 1, (1856) p. 8.

Ptilopus porphyrea, Reich. Taub. p. 97, pi. 237. figs. 1322-23.

Ptilonojnis porphyreus, Wall. Ibis, 1865, p. 380.

Ptilopus porphyreus, Schleg. Mus. Pays-B. 1873, p. 33, Columba.

Hub. Java {Wallace, Diard).

This is a rather large and brightly plumaged species, with a Ion

square tail, approaching somewhat in form Pt. cinctus, Pt. bern-

steini, &c. The first primary is abruptly attenuated at the tip. It

is apparently restricted to Java, all the specimens that I have seen

having come from that island. There is considerable difference in

the colour of the plumage of the adult and young, the latter almost

entirely wanting the rose or carmine on the head and breast which
makes the adult so conspicuous. There does not appear to be any

difference in the plumage of the sexes.

Adult. Head rose-colour, graduating into carmine upon the neck

and breast. Beneath the red colour on the breast is a rather broad

white band, below which is another of blackish green. Abdomen
and flanks clear grey. Thighs and crissum bright green, feathers

tipped with bright yellow. Under tail-coverts greenish on the inner

webs, white on the outer, with the margins light yellow. Entire

upper parts dark yellowish green, lightest on the rump. Primaries

black, the first abruptly attenuated at tip. Tail dark green, with a

broad dull grey apical band. Bill black, with pale tip. Feet red.

Total length 11 inches, wing 5|, tail A\, culmen -|.

Young. Have a generally green plumage, with the feathers mar-
gined with yellow, and the breast mottled with purplish red.

39. Ptilopus JAMBU.

Columba jambu, Gmel. Syst. Nat. (1788) vol. i. p. 784; Raffl.

Trans. Linn. Soc. (1822) vol. xiii. p. 212 ; Wagl. Syst. Av.(1827)
sp. 28, Columba.

Columba jambos, Lath. Ind. Ornith. (1790) vol. i. p. 598. sp.

18; Less. Trait. Ornith. (1831) p. 472.

Columba jamboo, Temm. Pig. et Gall. (1813) p. 257; Temm.
& Knip, Pig. vol. i. pi. 27 ?, 28 6 ; Shaw, Gen. Zool. vol. xi.

pt. 1 (1819), p. 49.

Le Jambou, Less. Compl. Buff. torn. iii. Ois. p. 27 (1837).
Ptilonopus jambu, Grav, List B. Brit. Mus. (1844) p. 2, (1856)

p. 7. sp. 18; id. Gen. B. vol. ii. p. 467 (1844); Sclat. Proc. Zool.

Soc. 1863, p. 221 ; Wall. Ibis, 1865, p. 378.

Ramphiculus jambu, Bon. Consp. Gen. Av. vol. ii. p. 17 (1857);
Moore, Proc. Zool. Soc. 1859, p. 465; Reich. Taub. p. 99,

pi. 239. figs. 1334-35 rf, pi. 244. figs. 3488-89 $ .

Ptilopus jambu, Schleg. Mus. Pays-B. 1873, p. 36, Colmnbce.

Native name Punei-chitrah in Borneo {Motley).

Ilab. Malacca (Wallace) ; Sumatra (Muller) ; Borneo (Motley)
;
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Luzon, Philippines (Crockewii) ; Busan and Bintulu, Borneo (Eve-

rett).

This bird, although very plentiful at Banjermassing, is, according

to Mr. Motley, rare in other parts of Borneo. It feeds on fruits,

particularly of the different species of Ficus. Quite different in its

style of coloration, it cannot be confounded with any other species

of Ptilopus. Of late hundreds of specimens have been sent to

Europe to be cut up to decorate ladies' bonnets. I saw only lately

a box, at least three feet square, full of these birds, which were con-

demned to be torn to pieces in order to supply the demand this un-
fortunate fashion has created.

Adult male. Front, crown, and sides of face in front scarlet, the

top of head in some lights having an amethyst shade. Upper part

of throat and chin black. Sides of neck, from just below the eye,

lower part of throat, and entire underparts pure white, washed with

rose-colour on the centre of the breast. Under tail-coverts deep

chestnut. Entire upper parts and wings dark green. Primaries

black, tinged with green on the outer webs, and edged with rufous,

the first abruptly attenuated at tip. Tail dark green, with a dusky
grey apical band. Bill bright yellow. Iris sienna-orange. Feet

dark red.

Total length 10| inches, wing 5-|, tail 4, culmen |.

Female. Top of head greyish purple, sides of face in front deep
rose, centre of throat and chin black. Upper parts and breast

bronzy green, rest of underparts white. Under tail-coverts chest-

nut. Tail green, with a pale rufous apical band.

Young. Plumage almost uniformly green. Chin pale red. Middle
of abdomen white. Under tail-coverts chestnut.

40. Ptilopus wallacei.

Ptilonopus wallacei, Gray, Proc. Zool. Soc. 1858, p. 185,

pi. 136: id. List Mamm. & B. New Guin. p. 45 (1859); Wall.

Ibis, 1865, p. 380.

Ptilopus wallacei, Schlegel, Mus. Pays-B. 1873, p. 18, Columba ;

Salvad. Ann. Mus. Civ. Genov. (1876) vol. ix. p. 197.

Hob. Aru Islands (Wallace) ; Kei Island (Von Rosenberg).

This beautiful bird, one of the most lovely species of this lovely

group, was procured by Mr. Wallace on the Aru Islands, and de-

scribed by Gray (I. c). It is still very rare in collections ; and for

the examples from which my description was taken I am indebted

to the Marquis Doria, who sent them to me from the Museum of

Genoa. I have also examined the type in the British Museum.
Adult male. Top of head and occiput carmine. Chin, throat,

and sides of head pure white. Nape, neck, and breast pure grey.

A band of white across lower part of breast, succeeded by a broad
one of deep orange. Abdomen and under tail-coverts light yellow,

the latter striped with green. Upper part of back grey, bordered

with orange; scapulars and lesser wing-coverts grey, mai'gined with

green. Shoulders orange. Secondaries bright green, margined with

lemon-yellow. Quills deep green, the first one narrowed gradualk
36*

"
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to the tip. Back and rump yellowish green. Tail coppery green,

apical half of lateral feathers greenish white. Bill yellow. Feet

red. Iris orange-red.

Total length 10 inches, wing 6, tail 3|, culmen f.

41. Ptilopus aurantiifrons.

Ptilonopus aurantiifrons, Gray, Proc. Zool. Son. 1858, p. 185,

pi. 137; id. List Mamm. & B. New Guin. (1859) p. 45; Wall.

Ibis, 1865, p. 380.

Ptilopus aurantiicollis, Schleg. Mus. Pays-B. 18/3, p. 18,

Columbce.

Ptilopus aurantiifrons, var. novce-guinece, Meyer, Sitz. Ak. Wiss.

1874, p. 508.

Ptilopus aurantiifrons, Salvad. Ann. Mus. Civ. Gen. (1876) vol. ix.

p. 197.

Hab. Am Islands, Mysol {Wallace); Salwatty {Von Rosenberg) ;

Batanta {Laglaize); New Guinea {Wallace, D Albertis); Jobie

{Meyer, Beccari).

This is a very beautiful and very distinct species. Dr. Meyer
{I.e.) has proposed to separate the bird from the mainland of New
Guinea, procured at Passim, from that of Jobie, on account of some
slight variation in the hues of the plumage, snch as the deeper

orange of the forehead and the orange tint of the back of the head

and breast, with also metallic reflections of the top of the head. I

do not deem these slight differences of sufficient importance to give

New-Guinea specimens a distinct specific rank. Examples from

Batanta before me seem to be intermediate between those of Jobie

and Passim, with more orange tints than in individuals from Jobie,

and less than in those of Passim.

Adult. Forehead deep orange, rest of top and sides of head yel-

lowish green. Throat pure white. Neck all around and upper part

of breast leaden grey. Underparts yellowish green. Mantle and
scapulars with some of the lesser wing-coverts grey, margined with

green, some of the feathers of the mantle margined with orange.

Rest of wing-coverts and secondaries yellowish green, margined with

lemon-yellow. Primaries dark green, the first narrowed gradually

to the tip. Back and upper tail-coverts yellowish green. Tail

bronzy green, with a subterminal interrupted grey band ; this band
does not extend entirely across the outer web of each rectrix. Under
surface smoky grey, with a light-grey apical band. Bill yellow

;

base swollen, red. Feet red. Iris orange.

Total length 9^ inches, wing 5|, tail 2|, culmen f

.

42. Ptilopus ornatus.

Ptilopus ornatus, Schleg. Nederl. Tijdsch. 1871, vol. iv. p. 52;
id. Mus. Pays-B. 1873 p. 18, Columbce; Salvad. Ann. Mus. Civ.

Genov. (1876) vol. ix. p. 197, et (1877) vol. x. p. 158.

Hab. New Guinea, Mount Arfak {Iiosenberg, Laglaize).

This species seems to be entirely confined to the mainland of New
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Guinea. At all events I have not seen a specimen from any of the

islands. To state that it was a beautiful bird would be only equi-

valent to saying that it belongs to the genus Ptilopus. It is still

quite a rare species in collections.

Adult. Top and back of head, sides of face, and back of neck
purplish red. Chin and throat pale grey. Upper part of breast

dark ochre, becoming a clearer yellow on the lower part of throat.

Underparts brigbt green ; feathers of abdomen edged with yellow ;

centre of abdomen pale yellow. Under tail-coverts lemon-yellow,

streaked with dark green. Upper parts bright green, darkest on
the mantle. A band of dark purplish red upon the shoulders.

Wing-coverts light grey, margiued with green. Primaries black,

tinged with dark green on outer webs, the first narrowed gradually

to tip. Secondaries bright green, edged with lemon-yellow. Tail

bright green, with a broad light yellow apical band. Bill yellow,

dark brownish towards the base in the skin. Feet red. Iris lemon-
yellow, bordered with orange.

Total length 9J inches, wing 6, tail 3j, culmen f.

43. Ptilopus gestroi. (Plate XXXIV.)
Ptilinopus gestroi, D'Alb. & Salvad. Ann. Mus. Civ. Gen. vol. vii-

p. 834 (1875).

Ptilopus gestroi, Salvad. Aun. Mus. Civ. Geu. (1876) vol. ix.

p. 197.

Hub. Yule Island {JfAlbertis).

This very beautiful species is singularly intermediate between the

Pt. ornatus and Pt. perlatus, possessing as it does the head and
neck of the latter with the body and tail of the former. I have only

seen one specimen, kindly sent to me by my friend Count Th. Salva-

dori, a male, collected by Siguor D'Albertis in Yule Island. In size

it is larger than Pt. ornatus and more like Pt. perlatus. It is the

representative of its near allies in the district it inhabits. As yet

Yule Island is the only locality in which it has been obtained.

Adult male. Top and sides of head and upper part of back of

neck olive-yellow. Chin, throat, and a broad line going round the

lower part of neck light lead-colour, nearly white on throat. Lower
part of throat ochraceous yellow. Upper part of breast greenish

ochre, changing in certain lights to purplish. Lower parts of breast,

abdomen, and flanks bright green. Under tail-coverts yellowish

white, striped with bright green. Upper parts bright green. Wings
with a rich dark purple band near the shoulders ; the coverts pale

grey, margiued with green. Secondaries green, edged with lemon-

yellow. Primaries dark green, the first narrowed gradually at the

tip. Tail bright green, with a broad pale yellow apical band edged

with green. Bill olive-yellow. Iris yellow. Feet carmine. Total

length 10 inches, wing 6, tail 3|, culmen §.

44. Ptilopus perlatus.

Columba perlata, Temm. PI. Col. 559, livr. 94 ; Knip & Piev.

Pig. vol. ii, pi. xxi.
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La PerUe, Less. Compl. Buff. torn. iii. Ois. p. 31 (1837).

Ptilonopus perlatus, Gray, Gen. B. vol. ii. p. 466 (1844) ; id.

Proc. Zool. Soc. 1858, p. 185 ; id. Cat. Mamm. & B. New Guin.

(1859) p. 47 ; Wall. Ibis, 1865, p. 380.

Megaloprepia perlata, Bon. Compt. Rend. (1854) torn, xxxix.

p, 1097.

Sylphitreron perlatus, Bon. Consp. Gen. Av. vol. ii. p. 40.

Ptilojms perlatus, Schleg. Mus. Pays-B. 1873, p. 17, Columbce
;

Salvad. Ann. Mus Civ. Genov. (1876) vol. ix. p. 197,(1877) vol. x.

p. 157.

Hab. Aru Islands {Wallace); New Guinea (Bernstein); Sal-

watty, Jobie (Von Rosenberg); Amberbaki (Laglaize) ; Dorey

(Raffray).

Like the last, this is rather a large species. It was placed by

Reichenbach in his genus Megaloprepia ; but I cannot see that it

possesses any characters to separate it generically from the members

of the genus Ptilojms.

Male. Chin and upper part of throat pure white. Moustache,

sides, lower part of throat, and a narrow band separating the neck from

the mantle pale grey. Top and sides of head and back of neck greenish

yellow. Breast and a line beneath the grey band on the neck rufous.

Lower part of breast, abdomen, and flanks yellowish green. Crissum

and under tail-coverts pale yellow ; the latter striped with dark green.

Upper parts and wings bright green, with the centre of scapulars

and smaller wing-coverts rosy purple. First primary slightly nar-

rowed at tip. Secondaries edged with light yellow. Tail dark green

above, beneath dark smoke-grey, with an apical greyish-white band.

Bill yellow ; feet red ; iris orange-yellow. Total length 9| inches,

wing 6|, tail 3f, culmen f. No difference in the sexes.

Immature. Top of head green ; lores and cheeks greenish yellow.

Throat greyish white. Sides and back of neck grey ; breast dark

ochre. Rest of plumage like the male. (Spec, ex Dorey, New
Guinea, Voy. Astrolabe.)

45. Ptilopus zonurus.

Ptilopus sonurus, Salvad. Ann. Mus. Civ. Gen. vol. ix. (1876-77)

p. 197.

Hab. Aru Islands (Wallace, Von Rosenberg).

Like Pt. perlatus, save that the tail has an apical greyish-white

band above and below. Barely distinguishable from Pt. perlatus.

46. Ptilopus iogaster.

Columba hyogastra, Temm. PI. Col. pi. 252, livr. 43; Desm.
Diet. Sc. Nat. torn. xl. pi. 344 (1826) ; Knip & Prev. Pig. vol. ii.

pi. 54.

Columba iogastra, Wagl. Syst. A v. (1827) sp. 34, Columbce.

L'Hyogastre, Less. Compl. Buff. torn. iii. Ois. p. 30 (1837).

Ptilinopus hypogaster, Swains. Class. B. vol. ii. p. 347 (1837).

Ptilonopns hyogaster, Grav, Gen. B. vol. ii. p. 466(1844); Wall

Ibis 1865, p. 381.
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Iotreron hyoyaster, Bon. Consp. Gen. Av. vol. ii. p. 25. sp. -4

(1857).

Ionotreron ionogaster, Reich. Taub. p. 100, pi. 239. figs. 1332-33.
Ptilonopus (Iotreron) iogaster, Gray, Proc. Zool. S>>c. 1860,

p. 359.

Ptilopus iogaster, Schleg. Mus. Pays-B. 1873, p. 20, Columbee.
Ptilopus ionogaster, Salvad. Ann. Mus. Civ. Genov. (1876) vol.

ix. p. 196.

Hab. Tidore (Bruijn) ; Batchian, Gilolo (Wallace); Weda,
Dodingo, Ternate, Morotai (Bernstein).

This is a well-marked species, its grey head and purple abdomen
making it very conspicuous among the other species of the genus.

Adult. Head, except occiput, clear grey. General plumage of
body, neck, and occiput bronzy green. Abdomen almost entirely

covered by a spot of deep reddish purple. Crissum and under tail-

coverts rich lemon-yellow. Wings green. Some of the scapulars and
greater wing-coverts violet-grey, margiued with green. Primaries
emerald-green, first narrowing gradually. Secondaries yellowish green,

edged with lemon-yellow. Tail bronzy green, with an interrupted
subterminal grey bar, this not reaching the edge of the outer web of
the rectrices. Beneath smoke-grey, apical baud white. Bill bluish

white, tip yellow
;
feet lilac-purple. Total length 9 inches, wing 54;,

tail 3, culmen f

.

47. Ptilopus pectoralis.

Columba pectoralis, Wagl. Isis, 1829, p. 759.

Columba oirens, Less. Voy. Coq., descr. $ ; id. Trait. Ornith.

(1831) p. 471.

Columba cyanovirens, Less. Voy. Coq. pi. 42. fig. 2, 5 .

Omeotreron pectoralis, Bon. Consp. Gen. Av. vol. ii. p. 27.

Ptilonopus roseipectus, Gray, Proc. Zool. Soc. 1801, p. 432;
Reich. Tauben, p. 191 ; Wall. Ibis, 1865, p. 381.

Ptilonopus virens, Wall. Ibis, 1865, p. 382.
Ptilopus pectoralis, Schleg. Mus. Pays-B. 1873, p. 23, Columba

;

Meyer, Rowl. Ornith. Misc. pt. xiii. p. 114 (1878).
Ptilonopus pectoralis, Salvad. Ann. Mus. Civ. Genov. (1875)

vol. vii. p. 785.

Hab. Rubi, Passim, Andai, New Guinea (Meyer) ; Mysol (Hoedt)
;

Gagie, Guebeh, Waigiou (Bernstein); Mafoor, Sook (Von Rosen-
berg) ; Batauta (Laglaize) ; Amberbaki (Raffray).

Examples from Batanta are of larger size, but otherwise do not
seem to differ from those procured in New Guinea and other
localities. The species has a rather wide distribution among the
Papuan Islands.

Male. Forehead and chin greenish grey. A small reddish-purple

spot upon the breast. Middle of abdomen and under tail-coverts

light yellow ; the latter striped with dark green. Rest of plumage
of body yellowish green. A few of the scapulars with grey tips.

Primaries dark green on outer webs, and bronzy green at tips; first
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equal for its entire length. Secondaries yellowish green, edged with

pale yellow. Tail bright yellowish green, with a grey spot at tip of

feathers on inner webs. Underneath smoky black, with apical grey

band. Bill yellow, base red; feet red; iris orange. Total length

85 inches, wing 4f, tail 2f , culmen f.
Female. Like the male, but without the spot on the breast.

48. Ptilopus viridis.

Columba viridis, Linn, (nee Scop.) Syst. Nat. vol. i. p. 283. sp.

23 (1766;; Gmel. Syst. Nat. (1788) p. 780. sp. 23; Shaw, Gen.
Zool. vol. xi. pt. 1, p. 65 (1819) ; Knip & Prev. Pig. vol. ii. pi. xvii.

Tourterelle a gorge pourpree d'Atnboine, Buff. PI. Enl. no.

142.

Ptilincpus viridis, Steph. Shaw, Gen. Zool. vol. xiv. p. 299. sp. 5

(1826).

lonotreron viridis, Reich. Taub. p. 99, pi. 237. figs. 1320-21.
Iotreron viridis, Bon. Iconogr. Pig. (1857) pi. 28, juv. $?; id.

Consp. Gen. Av. vol. ii. p. 24. sp. 1.

Ptilonopus viridis, Grav, Gen. B. vol. ii. p. 467 (1844-49) ; id.

List B. Brit. Mus. (1856)" p. 6; id. List Mamm. & B. New Gnin.

(1859) p. 45 ; id. Proc. Zool. Soc. 1863, p. 34 ; Wall. Ibis, 1865,

p. 381.

Ptilopus viridis, Schleg. Mus. Pays-B. 1873, p. 22, Columba
;

Salvad. Ann. Mus. Civ. Gen. vol. ix. (1876) p. 195.

Hab. Bourn, Amboyna, Ceram, Goram {Wallace); Harouka,
Monavolka {Rosenberg).

This is the oldest-described member of the genus Ptilopus, and
the only one known to Linnaeus. It is entirely an insnlar species,

confined to the islands west of New Guinea, upon which land I

have found no record of its ever having been procured. It is repre-

sented in the east (Bay of Geelvink) by the next species.

Male. Forehead and upper part of throat light grey. Lower part

of neck, and upper part of breast very deep reddish purple. Rest
of underparts yellowish green. Crissum and under tail-coverts light

yellow ; the latter with broad dark green stripes on the inner webs of

the feathers. Upper parts, occiput, and back of neck bronzy green.

A grey band near the shoulder, and tertials also grey, edged with
green. Primaries dark green ; first about equal in width for the
entire length ; secondaries bronzy green, margined with lemon-yellow.
Tail bronzy green and tipped with yellow, lightest on the edges. Bill

yellow, base red ; orbits yellow ; feet pink-red ; iris with inner ring

yellow, outer red. Total length 8 inches, wing 4|, tail 3, culmen ^.

49. Ptilopus geelvinkianus.

Ptilopus viridis geelvinkianus, Schleg. Nederl. Tijdsch. vol. iv.

(1871) p. 23 ; id. Mus. Pays-B. 1873, p. 23.

Ptilopus musschenbroeckii, Rowl. Ornith. Misc. pt. xiii. pi. 95,

p. 114 ; Salvad. Ann. Mus. Civ. Gen. vol ix. (1876) p. 195.

Hab. Islands of Mafor and Meosnoum
( Von Rosenberg, Raffray) :

Mysore {Meyer).
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This bird, separated from the Pt. viridis by Schlegel, is appa-

rently entitled to be considered a distinct species. With a large

series of examples before me, mainly brought by M. Raffray, the

difference of the colour on the breast is very perceptible, being very

much brighter and purer than the deep purple of Pt. viridis. In
other respects the two species closely resemble each other. The
term musschenbrceckii, being only a MS. name of von Rosenberg's,

without any description of the bird given, must become a synonym.
Adult. Forehead and chin dark grey ; sides of face grey, washed

with green. Breast and lower part of throat bright reddish purple,

much lighter than the similar spot in Pt. viridis. General plumage
yellowish green, slightly bronzed in certain lights. Centre of abdomen
and under tail-coverts pale yellow ; the latter striped with dark green.

Across the wing, near the shoulders, a broad band of pale grey. Some
of the innermost secondaries with a spot of light grey near their tips ;

first primary not narrowed. Tail yellowish green, each feather with

a subterminal grey spot on the inner web. Bill yellow, base red.

Iris red; feet red. Total length 8 inches, wing 4|, tail 3, cul-

men
f.

Sexes alike.

50. Ptilopus eugenic.

Iotreron eugenics, Gould, Proc. Zool. Soc. 1856, p. 137; Gray,
List B. Brit. Mus. (1856) p. 6; Bon. Iconogr. Pig. (1857), text.

Ptilonopus eugenics, Gray, List B. Trop. Is!. (1859) p. 39; Wall.
Ibis, 1865, p. 381 ; Sclat. Proc. Zool. Soc. 1869, p. 124.

Ptilopus eugenice, Salvad. Ann. Mus. Civ. Genov. vol. ix. (18/6)
p. 195.

Ilab. Solomon Islands.

The type specimen, which I have examined, of this apparently
distinct species, is in a mutilated condition, and wants entirely the
tail. The species is very close to the two preceding, but differs in the
white head. The type in the British Museum is unique.

Top of head, cheeks, and upper part of throat white. Centre of
lower throat and breast rich deep crimson. Back of neck and upper
parts yellowish green. Across the shoulders a band of grey, and
the tertiaries tipped with the same. Secondaries bright green, edged
on the outer webs with yellow. Under surface greyish greeen. Tail

wanting. Bill apparently greenish at base, yellow at tip. Wing 4|
inches, culmen \. (Type.)

51. Ptilopus rivolii.

Columba rivoli, Knip & Prev. Pig. vol. ii pi. 57 ; Des Murs,
Iconogr. Ornith. pi. 4 (1845).

Iotreron rivolii, Bon. Consp. Av. vol. ii. p. 25 (1857).
Ionotreron rivolii, Reich. Taub. p. 100, Taf. 235. fig. 1306.
Ptilonopus rivoli, Wall. Ibis, 1865, p. 381.

Ptilonopus solomonensis, Gray, Ann. Mag. Nat. Hist. vol. v.

(1870) p. 328.

Ptilopus rivolii, Sclat. Proc. Zool. Soc. 1877, p. 109.
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Hab. Duke-of-York Island (Brown), Wanga, San Christoval

(Brenchley').

The type of the Ptilopus rivolii was originally in the collection of

the Prince d'Essling, which was purchased by Dr. Wilson, and now
forms part of the Museum of the Academy of Natural Sciences at

Philadelphia. In the catalogue of Prince d'Essling's collection made
at the time of its sale, the specimen of Pt. rivolii is entered on page

30 as having "Inde" for the habitat. The exact locality of this

handsome species was unknown until Mr. George Brown, C.M.Z.S.,

obtained it in Duke-of-York Island, lying off the north-east coast of

New Guinea. I am inclined to believe that the Pt. solomonensis,

Gray, is based on a young bird of this species.

Male. Forehead purplish red ; breast crossed by a broad white

band, a large rose-red spot on the abdomen ; lower part of abdomen,

crissum, and under tail-coverts bright yellow. Rest of plumage

bright green, with some small round bluish-black spots on the

scapulars. In its dimensions this species agrees with the following

one.

Female. General plumage bright green.

52. Ptilopus prasinorrhous.

Ptilonopus prasinorrhous, Gray, Proc. Zool. Soc. 1858, p. 185;
id. List B. & Mamm. New Gain. 1859, p. 46 ; Wall. Proc. Zool.

Soc. 1863, p. 34, ex Bouru.

Ptilopus rivoli, Schleg. (nee Prcv.) Nederl. Tijdsch. torn. iv.

p. 21 (1873); id. Mus. Pays-B. 1873, p. 24, Columbce ; Salvad.

Ann. Mus. Civ. Gen. vol. ix. 1876, p. 196, ex Bouru.

Ptilopus prasinorrhous, Salvad. Ann. Mus. Civ. Gen. (1876)
vol. ix. p. 196, (1877) vol. x. p. 157.

Hab. Ke Islands, Khoor, Tegoor, Matabello, Monavolka, Pulo-

Pandang, Goram, Salwatty (Von Rosenberg) ; Bouru, Waigiou

(Wallace); Amboina, My sol (Hoedt) ; Koffiao (Beccari); Batauta

(Bruijn) ; Sorong (UAlbertis).

This species appears to be very variable in its coloration from

different localities ; and it is a question if examples might not be

procured leading completely from the typical style of this bird into

that of the Pt. rivolii. It is mainly distinguished from this last by

having the vent and under tail-coverts green, slightly margined with

yellow, instead of these parts being bright yellow as in Pt. rivolii. In

the collection at Leyden are specimens from the same locality (island

of Bouru), with the under tail-coverts green and yellow respectively,

which would seem to show that this character is an indefinite and
unsatisfactory one. I do not consider that the specific distinctness of

this bird from the Pt. rivolii has as yet been established. A larger

series than I have had at my command, from all the localities known,

will be necessary before the question can be determined. If the two

are distinct, it would be a curious fact that, in the case of such

closely allied species, Pt. rivolii should be restricted to the Duke-of-

York Island, while the present is scattered over a dozen islands and
also found upon the mainland of New Guinea.
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Resembling in its coloration Pt. rivolii, but differs chiefly in the
vent and under tail-coverts being green, slightly margined with
yellow

; the reddish-purple patch of the abdomen sometimes reaches
the white pectoral band. First primary slightly narrowed at tip.
Bill yellow ; feet red.

53. Ptilopus strophium.

Ptilinopus strophium, Gould, Jard. Contr. Ornith. 1850 d. 102
pi. 105 (note).

*

Pliloiiopus strophium, Gray, List B. Brit. Mus. (1856) p. 6
(partim)

; id. List Mamm. & B. New Guin. (1859) p. 40 ; Salvad
Ann. Mus. Civ. Gen. (18/6) vol. ix. p. 196.

lonotreron rivoli, Reich. Taub. p. 100, pi. 236 b. fig. 3364.
Ptilopus miqueli, Schleg. Ned. Tijdsch. (18/3) vol. iv. p. 22 •

id. Mus. Pays-B. 1873, p. 26, Columbce ; Rowl. Ornith. Misc'.
part xii. p. 60, pi. 88 (1878) ; Salvad. Ann. Mus. Civ. Gen. vol. ix
p. 196 (1876).

Ptilopus miqueli, Meyer, Sitzungs. d. k. Akad. d. Wiss. vol lxx
p. 128 (1874).

Ptilinopus miqueli, Salvad. Ann. Mus. Civ. Gen. (1875) vol. vii

p. 786.

Hab. Duchateau Isles (MacGillivray, type of Pt. strophium,
Gould) ; Jobie, Meosnoum (Von Rosenberg,'Meyer).
Mr. Gould's type of his Pt. strophium is in the British Museum,

and is undoubtedly the same bird as was afterwards described as
Pt. miquelli by Prof. Schlegel. The type is faded upon the forehead
and is more of a rosy hue than purple-red ; but it is plainly
evident, I think, that the original colour has faded away. Another
specimen in the Museum collection, without any locality, has the
forehead purplish red. The name miqueli will "have to give way
to the older one of strophium.

Male. Front and top of head purplish red. A broad pure white
band across the breast, beneath which is a stripe of bluish green.
Centre of abdomen and under tail-coverts bright yellow. Entire rest
of plumage bright yellowish green, with some small round bluish-
black spots on the scapulars near the tips. Primaries greenish black,
first narrowed to the tip. Tail same colour as the back. Bill
greenish, tip yellowish; feet red; iris orange. Total length 10|
inches, wing 4|, tail 2f , culmen f . (Ex type.)

Female. Plumage almost entirely green.

54. Ptilopus bellus.

Ptilonopus bellus, Sclat. Proc. Zool. Soc. 1873, p. 696, pi. 57 ;

Salvad. Ann. Mus. Civ. Genov. (1875) vol. vii. p. 786.
Ptilopus bellus, Salvad. Ann. Mus. Civ. Genov. (1876) vol ix.

p. 197, and (1877) vol. x. p. 157.

Hab. Atam, New Guinea (D' Albertis) ; Mount Arfak (Luylaize);
Amberbaki (Raffray).

This very fine and distinct species is one of the largest of the
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section of the genus to which it belongs. Originally described by

Mr. Sclater from specimens obtained by D'Albertis on Mount Arfak,

it has since been found in other parts of the northern coast of New
Guinea. Beside its much greater size, it can always be distinguished

from Pt. speciosus, its nearest ally, by the rosy-red forehead and

crown, together with the purplish-red spot on the abdomen.

Male. Front and crown deep rosy red. Occiput dark bluish green.

Breast covered by a broad, halfmoon-shaped band, pure white on

the lower parts and sides, lemon-yellow on the upper part. Abdomen
has the middle portion covered by a purplish-red patch. Entire

rest of plumage yellowish green, with small round bluish-black

spots on the scapulars, and the feathers of the crissum and under

tail-coverts edged with yellow. Primaries greenish black, first not

narrowed. Tail yellowish green, with a pale apical baud of the same

colour. Bill yellow; feet dark red; iris yellow. Total length 9|
inches, wings 5f , tail 3|, culmen f

.

55. Ptilopus speciosus.

Ptilopus speciosus, Schleg. Nederl. Tijdsch. vol. iv. (1871) p. 23;

id. Mus. Pays-B. 1873, p. 27, Columbce ; Salvad. Ann. Mus. Civ.

Genov. (1876) vol. ix. p. 197.

Hab. Sook, Mafor {Von Rosenberg, Raffray); Misori {Raffray).

This very peculiarly-coloured and striking species is apparently

confined to the islands in the great Bay of Geelvink, New Guinea.

It was first described by Schlegel from specimens sent by Von
Rosenberg, and is very rare in collections. Lately a large series

has been received at the Paris Museum, obtained by M. Raffray in

the localities given above. There does not appear to be auy variation

among individuals from the different habitats.

Male. General plumage yellowish green, darkest on the head and
neck. A broad bright-yellow baud bordered on the lower side with

white crosses the breast. Abdomen beautiful lilac ; lower part of

abdomen and under tail-coverts bright lemon -yellow. A purple spot

in front of the eyes. Primaries grey on their outer webs and tips

;

first not narrowed especially towards tip. Tail yellowish green.

Bill black, tip yellow ; feet dark red. Total length 7 inches,

wing 4f, tail 2-g-, culmen f.
Female. Green, with the feathers of the abdomen margined yellow,

and under tail-coverts yellow. Primaries have outer webs and tips

grey.

56. Ptilopus johannis.

Ptilopus johannis, Sclat. Proc. Zool. Soc. 1877, p. 556.

Hab. Wild and D'Entrecasteaux Islands, of the Admiralty group
('Challenger' Expedition).

This very distinct species was obtained by the ' Challenger ' Ex-
pedition, and derives its name from Mr. John Murray, one of the

naturalists. By the kindness of Mr. Sclater I have been enabled

to examine the types. With its nearest relationship perhaps to
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Pt. spcciosus, it differs conspicuously from all the members of this
particular section of the genus Ptilopus in having the band which
crosses the breast all yellow—and in this respect differs from all the
others, as it is the only one so marked, the others having this band
white, or yellow and white. It is a very beautiful species.

Male. General plumage green, with small dark blue spots on the
scapulars. A broad band across the chest, which, together with the
lower part of abdomen, crissum, and under tail-coverts, is light yellow.
Top of head and middle of abdomen lilac. Primaries leaden grey,
with the tips light grey, nearly white. Bill black, feet dark red!
Total length 7\ inches, wing 4£, tail 2\.

Female. Nearly uniform green ; middle of belly and crissum
yellow.

57. Ptilopus luteovirens.
Colombejaune, Hombr. & Jacq. Voy. Pole Sud, pi. 1 2. f. 2.
Columba luteovirens, Hombr. & Jacq. Ann. Sc. 2 e ser vol xvi

(1841) p. 315.

Colombe de Felicie, Hombr. & Jacq. Voy. Pole Sud, pi. 12. f. 1,

juv.^

Columba felicie, Hombr. & Jacq. Ann. Sc. 2e
ser. vol. xv. (1841)

p. 316, juv.

Columba flam, Gray, Gen. B. vol. ii. p. 4/0 (1844-49).
Calcenas luteovirens, Hartl. Wiegm. Arch. 1852, p. 134.
Ptinilopusl luteovirens, Jacq. & Puch. Voy. Pole Sud, vol iii

p. 112 (text) ( 1853).

Ptinilopus ! felicice, Jacq. & Puch. Voy. Pole Sud, (1853), text,
juv.

Ptilonopus luteovirens, Gray, List B. Trop. Isl. (1859) p. 38.
Chryscenas luteovirens, juv. felicice, Reich. Taub. Suppl. p. 203,

Taf. nov. no. iii. fig. 32.

Chryscenas luteovirens, Reich. Taub. p. 90, t. 245. fig. 5594 t

263. figs. 1469-70.
&

Chryscena luteovirens, Bon. Compt. Rend. (1854) torn, xxxix. p.
879 ; id. Consp. Av. vol. ii. p. 28 ; id. Iconogr. Pia;. (1857) pi. 31 ;

Finsch & Haiti. Faun. Centralpolyn. (1867) p. 134, Taf. ii. fig. 4,
juv.

; Layard, Proc. Zool. Soc. 1875, p. 436; Finsch, Proc. Zool.'
Soc. 1875, p. 557 ; Finsch, Journ. Mus. Godeff. Heft xii. (1876)
p. 10.

v '

Omotreron felicice, Bon. Consp. Gen. Av. vol. ii. p. 27 (1857), juv.
Hab. Fiji Islands, Balaou {Hombr. §• Jacq., type) ; Ovalau (Lav-

ard) ; Viti Levou (Godefroy).
This species, according to Layard, dwells in the forest-covered

parts of the island of Ovalau and the Rewa. It breeds in October,
November, and December. On account of the colour of their
plumage it is difficult to see them in the trees ; but their presence
is betrayed by their voice, which sounds something like a bark. It
feeds on berries, and is fond of the seeds of araliaceous trees and
creepers of the genus Melastoma.

This species is the type of Bonaparte's genus Chryscena, the chief
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character being the lanceolate shape of the feathers of the body.

This, however, would seem to indicate more a specific than a generic

value, as the Pt. victor, with which the present bird is generically

identical, does not possess this form of feather. As is shown in my
remarks on genera, in the beginning of this paper, neither of these

two species exhibits any characters that, in my opinion, would separate

them from the genus Ptilopus, those relied upon by authors for

establishing a distinct generic rank not being at all peculiar to, or

possessed solely by, these birds.

Male. Head greenish yellow. Throat and irregular collar on lower

part of neck lemon-yellow. Feathers of breast and back lanceolate

sulphur-yellow, tinged with green. Abdomen, vent, and under tail-

coverts bright yellow. Primaries dark greenish yellow, first not

narrowed especially ; secondaries pale green, both edged with lemon-

yellow. Tail pale green, graduating into light yellow at the tip. Bill

black, tip yellow. Feet black. Total length 8 inches, wing 4 f, tail

2|, culmen f . (Ex type, Paris Museum.)
Young male. Head and throat pale green. General plumage

bright green, with yellow lanceolate feathers appearing upon the

breast and back. Abdomen mixed with yellow and green. Under
tail-coverts saffron-yellow. Primaries and secondaries brownish

green, broadly margined with yellow. Some feathers of the rump
and upper tail-coverts tipped and margined with yellow. Tail bright

green. Bill black, tip yellow. Feet black.

Female. General plumage bright green, verging to yellow on the

throat and abdomen. Primaries and secondaries margined with light

yellow. Under tail-coverts pale yellow. Tail bright green, lightest

at the tip. Bill black, tip yellow. Feet black.

58. Ptilopus corriei.

Ptilinopus corriei, Ramsay, Proc. Linn. Soc. New South Wales,

1876, p. 133, vol. i.

Hab. Malacolo Island, New Hebrides.

In the above-named publication Mr. Ramsay describes a specimen

of Ptilopus as representing a distinct species. It is evidently imma-
ture, and, judging from the description, belongs to the group com-

prising Pt. victor, luteovirens, and layardi ; and it is not impossible

that it may be one of these species from a new locality, although the di-

mensions given are larger than those of any examples of the above-

named species that I have seen. The type had been in spirits, and, as

stated by Mr. Ramsay, was somewhat discoloured on the sides of the

neck and interscapular region. The texture of the feathers resembled

that of Chryscenas viridis, Layard (Pt. layardi of this paper). Only a

single specimen was procured by Dr. A. Corrie, at Malacolo Island,

during the cruise of H.M.S. 'Pearl,' in August 1875. More speci-

mens will be required before its specific rank can be satisfactorily

determined.

The following is Mr. Ramsay's description :

—

Male. "The whole of head, chin, and throat olive-green, becom-

ing bright green on the neck and occiput ; the whole of the remainder
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of the upper and under surface bright deep green j the wing-quills
deep golden green, mesially shaded with black ; the inner webs of
the primaries black towards the middle and basal portion of the
feather. The three inner secondaries and their corresponding coverts
of the larger series only have an oblique oblong blotch of bright
golden yellow at their tips, which on the secondaries is confined to
the outer web only, the smaller wing- coverts at the bend of the win*
adjacent to the scapulars having a roundish, crescentic or cordate
spot of white (?) near the tips of the feathers ; some show a green
shaft-line and a margin of green round the tip of the feather ; under
wing-coverts green ; the outer series ashy ; under surface of the wings
ashy brown ; under surface of the tail ashy brown, becoming lighter
towards the base, and crossed conspicuously near the tip with a band
of light ashy grey ; upper surface green, the grey band not so con-
spicuous ; the inner portion of the legs and lower part of the abdo-
men yellowish (much faded); under tail-coverts yellow, blotched
with oblong marks of green on inner webs; the thighs, outer
feathered portion of the legs, and the flanks bright green, like the
rest of the body ; tail of 14 feathers, square, even ; of the wings, the
third, fourth, and fifth feathers are nearly equal and longest ; bill,

legs, and feet bluish lead-colour ; tarsi not feathered to the toes,
lower portion scaled in front. Total length 9"5 inches, wing 6-3,
tail 3 ; bill from forehead 0-8, from gape 1 ; tarsus -95."

59. Ptilopus layardi.

Chrysamas viridis, Layard, Proc. Zool. Soc. 1875, pp. 151, 437;
Finsch, Proc. Zool. Soc. 1877, p. 736.

Native name Sokulu (Layard).
Hob. Kandavu, Fiji Islands.

This apparently very distinct Pigeon was described by Layard
(I. c.) from specimens obtained by himself at Kandavu. He at first

identified it, as he tells us, with P. luteovirens, but afterwards, having
obtained it in the full breeding-dress, saw that his first impression
was an erroneous one, and then conferred upon the species the
name of viridis. Several specimens of this pretty Dove are in the
collection of the 'Challenger' Expedition, which, through the.
kindness of my friend Dr. Sclater, I have had the opportunity of
examining. They are all in the adult dress, with greenish-yellow
head, and entirely green body relieved only by the yellow of the
under tail-coverts. The feathers of the back are slightly inclined to the
lanceolate form of those of P. luteovirens; but the two species cannot
well be confounded together. As I do not consider that the birds
included in the term C/iryscenas possess any characters that should
properly separate them generically from Ptilopus, it will be impos-
sible to retain the name of viridis given to this species by Mr. Layard,
as there is already, unfortunately, a species of this group so named,
described originally by Linnaeus. I have therefore substituted the
name layardi, in justice to my friend, who has, in his researches
among the birds of the Fiji Islands, exhibited the same energy and
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love for natural history which has always characterized him in other

parts of the world in which his lot has been temporarily cast.

Male. Head and neck greenish yellow ; under tail-coverts bright

yellow. Thighs and lower part of abdomen grey. Rest of

plumage of body and wings dark green, with a golden gloss upon back

and chest. Primaries are edged with yellow on outer webs, and,

together with the secondaries, have nearly all the inner webs golden

yellow; the first primary is narrowed gradually towards the tip.

Bill blue-black, tip livid ; legs dark crimson ; iris yellowish. Length

7f inches, wing A\, tail 2\, culmen § (skin).

Female. Like the male, but less brilliant generally.

60. Ptilopus victor.

Chryscena victor, Gould, Proc. Zool. Soc. 18/1, p. 642; Layard,

Proc Zool. Soc. 1875, p. 437; Finsch, Proc. Zool. Soc. 1875,

p. 557; Rowl. Ornith. Misc. pt. v. pi. ; Finsch, Journ. Mus. Godeff.

Heft xii. (1876) p. 10; Lay. Ibis, 1876, p. 151; Finsch, Proc.

Zool. Soc. 1877, p. 736.

Native name Buli ndamu (Layard).

Hub. Fiji Islands, Bua (Filhol) ; Vanua Levu, Taviuni, Ngami,
Lanthala (Layard).

Layard says that this Dove is the glory of the forest of Taviuni,

and is also found in Lanthala and Rambi Islands, also on Vanua
Levu, about Bua, Ndreketti, &c. The young males would be mis-

taken for females, but that the vent is more orange. They breed

about December or November, making a rude platform of small

twigs for a nest about ten feet from the ground, and lay two eggs,

axis 1" 4"', diam. 1 ", pure white in hue. The species feeds on

many sorts of small and large berries and fruits.

Male. Head and throat dull olive-green. Entire rest of plumage

bright orange-carmine. Under surface of wings bright yellow.

Primaries greenish yellow, edged with orange ; first not narrowed.

Tail, which is very short and almost hidden by the upper-coverts,

brownish orange, graduating into pure orange at the tip. Bill and

feet black. Total length 7 inches, wing 4^, tail 2\, culmen %.

Female. Head yellowish green, lightest upon the throat. Entire

plumage of body rich green ; inner webs of primaries and secondaries

broadly margined with orange ; outer webs edged with the same
colour. Under tail-coverts orange, with the centre of the feathers

green. Bill black, tip yellow ; feet black.

61. Ptilopus leclancheri.

Trerolama leclancheri, Bon. Compt. Rend. (1855) torn. xli. p.

247; id. Iconog. Pig. (1857) pi. 16.

Carpophaga leclancheri, Gray, List B. Brit. Mus. (1856) p. 21.

sp. 19.

Leucotreron gironieri, J. Verr. & Des Murs, Ibis, 1862, p. 342,

pi. 12,$ ; Wald. Trans. Zool. Soc. vol. ix. p. 213 (1875).

Ftilopus geversi, Schleg. Ibis, 1863, p. 120.

Ptilopus hugonianus, Schleg. Nederl. Tijdsch. 1863, p. 60, pi. 3.
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fig. 2, juv. ex Luevu; Wall. Ibis, 1865, p. 378; Schleg. Mas.
Pays-B. 1873, p. 36.

Ptilopus leclaneheri, Salvad. Ann. Mus. Civ. Genov. (18/6) vol.

ix. p. 199.

Hab. Philippines, Luzon, and Guimaras (Meyer).

This species was first described by Bonaparte (I. c.) as Trerolcema

leclaneheri. The type is a female, and resembles in a great degree

the specimen described by Lord Walden (I. e.) from Guimaras,
brought by Meyer, and called, in Lord Walden's memoir on Philippine

birds, Leucotreron gironieri. The type was brought to Paris by
M. Leclancher, who was attached as surgeon to the expedition of the
' Favourite ;' but no locality whatever was given to the specimen ; so

that of New Guinea, furnished by Bonaparte (I. c), is erroneous.

Messrs. J. Verreaux and Ues Murs redescribed the species in ' The Ibis'

(I. c.) as Leucotreron gironieri, their specimen being also a female or

possibly a young male, bearing, however, a very close resemblance to

Bonaparte's type. Schlegel (I. c.) also described a young bird of

the same species as Ptilopus hugonianus. All these names must be-

come synonyms of that given by Bonaparte.

Male. Head, neck, and upper part of the breast ashy white,

washed on the nape with pale green ; chin and throat black. A broad

d.irk purple band crosses the breast just below the white. Flanks

and underparts ashy green. Under tail-coverts cinnamon. Upper
parts bright green. Wings green ; primaries and secondaries black

on inner webs, dark green on the outer, all edged with yellowish

white. Tail bright green, with a terminal light-yellow band. Bill

yellowish ; feet red. Total length 9^ inches, wing 6, tail 4,

culmen £.

Female. Head and breast ashy white, nape pale green. Throat

and chin black. A purplish band on the breast, which does not ex-

tend across. Rest of underparts and flanks tawny ashy green.

Under tail-coverts chestnut. Upper parts and tail as in the male

described above. (From type of Tr. leclaneheri, Paris Museum.)

62. Ptilopus occipitalis.

Ptilonopus occipitalis, Gray, Gen. B. vol. ii. p. 467, pi. 1 18 (1844);
id. List B. Brit. Mus. Gall. p. 1 (1844), (1856) p. 7. no. 17;
Wall. Ibis 1865, p. 378 ; Mart. Journ. fur Ornith. 1866, p. 22.

no. 124.

Ramphiculus occipitalis, Bon. Compt. Rend. torn, xxxix. p. 878
(1854) ; id. Iconogr. Pig. pi. 14 (1857) ; id. Consp. Av. vol. ii.

p. 17 ; Wald. Trans. Zool. Soc. vol. ix. (1875) p. 214.

Omotreron batilda, Bon. Compt. Rend. torn, xxxix. p. 878 (1854);
id. Consp. Av. vol. ii. p. 27 ; Wall. Ibis, 1865, p. 382 ; Von Mart.
Journ. far Ornith. 1866, p. 22. no. 125 (juv.).

Ionotreron occipitalis, Reich. Taub. p. 101, pi. 239. fig. 1331.

Columba occipitalis, Schleg. Handl. vol. i. p. 411 (1857).
Lamprotreron porphyria, Bon. (nee Temm.), Iconogr. Pig. (1857)

pi. xv. (juv.), from type of O. batilda.

Proc. Zool. Soc—1878, No. XXXVII. 37
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Ptilopus occipitalis, Schleg. Mus. Pays-B. 1873, p. 35, Co-

lumbce.

Hab. Luzon, Philippines {Meyer).

Bonaparte described a young bird of this species, in the ' Comptes
Rendus' (I. c), as Omotreron batilda ; and afterwards, in his ' Icono-

graphie des Pigeons,' he figured this specimen as the young of

Ptilopus porphyreus ! The type of O. batilda is in the collection of

the Paris Museum, and proves to be simply a young bird of P. oc-

cipitalis. It is larger than any specimen of porphyreus, of which
there is a series before me, even exceeding the adults in its measure-

ments, and presents quite a different coloration. The type was
brought from the Philippines in 1839 by M. Barrot, but no parti-

cular island is indicated.

Adult. Top and front of head light leaden grey ; sides of face

below the eyes and entire back of head purplish red. Throat yel-

lowish white ; sides of neck and breast grey, like the top of head.

Entire centre of breast, from the lower part of the throat to the ab-

domen, ochraceous ; flanks bright green ; a large purplish-red spot in

the middle of the abdomen. Crissum grey mingled with white. Upper
parts bronzy green, darkest upon the rump and upper tail-coverts.

Wings bright green ; primaries and secondaries black on their inner

webs, green on their outer and edged with light yellow. Tail bright

green, with an apical greyish baud ; under coverts white, with a

broad green stripe on their inner webs. Bill red, with light tip ; feet

red. Total length llf inches, wing fil, tail 4 \, culmen f . (Specimen
figured by Bonaparte, Icon. Pig. pi. 14.)

Young. Top of head, back of neck, and entire upper parts bronzy
green. Throat yellowish white. Sides of head yellowish white, in-

terspersed with green. Underparts greyish green, bronze upon the

breast. Crissum and under tail-coverts whitish, the latter striped

with green. Wings like the back, the secondaries and primaries

edged on outer web with yellowish white. Tail bright green, with a

greyish-white apical band, which is observed only on the inner

webs. Total length 1 1 inches, wing 6, tail 4, culmen f . (Type of

batilda, Bon.)

63. Ptilopus gularis.

Columba gularis, Quoy & Gaim. Voy. Astrol. Zool. vol. i. p. 247,
pi. xxix. (1830).
La Mentonniere, Less. Comp. Buff. torn. hi. Ois. (1837).
Columba gularis, Knip & Prev. Pig. pi. xi.

Laryngogramma gularis, Reich. Tauben, p. 102, pi. 233. fig. 1297;
id. suppl. p. 203, nov. Taf. iv. fig. 44.

Leucotreron gularis, Bon. Consp. Av. vol. ii. p. 15 (1857) ; Wald.
Trans. Zool. Soc. vol. viii. (1872) p. 83; Salvad. Ann. Mus. Civ.

Gen. (1875) vol. ix. p. 670.

Ptilonopus gularis, Wall. Ibis, 1865, p. 377.
Ptilopus gularis, Schleg. Mus. Pays-B. (1873) p. 57, Columbce.

Hab. Celebes.—Menado ( Wallace) ; Tondano (Forsten) ; Goron-
talo, Wawou, Bone, Modelido {Von Rosenberg).
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Peculiarly a Celebes species, the present bird has fortunately never

received another name beside the one originally bestowed on it by Quoy
and Gaimard (I. c). In its long tail it differs from the majority of

the species of Ptilopus, and approaches the birds placed by
Reichenbach in " Megaloprepia ;

" but the first primary is abruptly

attenuated.

Adult. Top and sides of head grey, graduating into light green

upon the occiput and hind neck. Chin and centre of throat very deep

chestnut; rest of throat, neck on sides, and underparts lavender-

colour, with a large spot in the centre of the abdomen yellowish

white washed with rufous. Tbighs and under tail-coverts rich dark
cinnamon. Upper parts, wing, and tail bright green, the rectrices in-

distinctly tipped with yellowish green. Primaries and secondaries

black on inner webs, green on outer, and edged with light yellow.

Bill yellow ; iris orange-brown ; eyelids and orbits bare, blue ; feet

red. Total length 13^ inches, wing 6§, tail 5|, culmen
-f

. (Type
in Paris Museum.)

64. Ptilopus fischeri.

Ptilinojms jischeri, Bragg. Brem. Abhandl. (1876) p. 82, Taf. iv.

Hab. Celebes.

I only know this handsome species by the description and figure

published by Dr. Briiggemann (I. c). Is is apparently very distinct

from all the known forms, and cannot be compared with any of them.
The red patch on the side of the head is a very peculiar character.

It may be briefly described as follows ?

—

" Back green. Head, neck, and breast partly grey, partly golden
ochre. Under tail-coverts grey and white intermixed. Sides of head
in the male bluish red ; back of neck with a black band. Total
length 400 millims., wing 168, tail 147, bill 17, tarsus 21." (Briigg.

I. c.)

65. Ptilopus albocinctus.

Ptilinopus albocinctus, Wall. Proc. Zool. Soc. 1863, p. 496,
pi. xxxix. ; id. Ibis, 1865, p. 377.

Ptilopus ductus florensis, Schleg. Nederl. Tijdsch. vol. iv. p. 20
(1873).

Hab. Flores (Wallace).

This species, which seems distinct from Pt. ductus, was first de-

scribed by Wallace (I. c). It differs from its ally in having the

neck and breast light blue, and the first primary less attenuated.

The bill, according to Wallace, is greenish at the base, yellow at tip ;

feet bright red. I have examined the type in the British Museum.
In size and all other characters, save those pointed out, it is like

Pt. ductus.

66. Ptilopus cinctus.

Columba cincta, Temm. Pig. & Gall. vol. i. p. 243(1813) ; Knip
& Prev. Pig. vol. ii. pi. xxiii. ; Shaw, Gen. Zool. vol. xi. p. 50

(1819) ; Wagl. Syst. Av. (1827) sp. 19, Columba.
37*
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Leucotreron cincta, Bon. Compt. Rend. (1854) torn, xxxix.

p. 876 ; id. Consp. Av. vol. ii. p. 15 ; Reich. Tauben, p. 103, pi. 238.

fig. 1328.

Ptilonopus cinctus, Gray, Gen. B. vol. ii. p. 467 (1844); id. List

B. Brit. Mus. (1844) p. 2, (1856) p. 8. sp. 22; Wall. Ibis, 1865,

p. 377.

Ptilopus cinctus, Schleg. Nederl. Tijdsch. torn. iv. p. 19 (1873);
id. Mus. Pays-B. 1873, p. 34.

Hub. Timor {Wallace, Miiller) ; Wetter (Hoedt).

This bird is about the same size as the Pt. gularis, but has a long

and square tail, the feathers of which are very broad. It belongs to

the large members of this genus, and should, from its size, be in-

cluded in the genus Megaloprepia, if that were really a valid division;

but then it has an abruptly attenuated primary, which although not

a generic character, as I have shown, still, according to Reichenbach,

prevents its entrance into his genus (?).

Adult. Head, neck, throat, and entire breast white ; rest of under-

pays yellowish green, separated from the white breast by a black

band. Entire upper parts, wings, and tail black; the rectrices with

a broad apical dark grey band. Under tail-coverts dark grey on the

inner webs, white on the outer, margined broadly with bright yel-

low. Bill ochre-yellow, greenish at base ; feet red ; iris red. Sexes

alike. Total length 12| inches, wing 6|, tail 5|, culmen -|.

67. Ptilopus lettiensis.

Ptilopus cinctus lettiensis, Schleg. Mus. Pays-B. 1873, p. 35,

Columbce ; id. Nederl. Tijdsch. Dierk. torn. iv. p. 20 (1873).

Hab. Lettie, east of Timor (Hoedt).

This bird is apparently entitled to be considered distinct from the

Pt. cinctus. I am indebted to my friend Count H. Turati for the

loan of a very fine specimen, exhibiting very clearly the differences

existing between it and Pt. cinctus. The principal one is the colo-

ration of the tail, which for one third of its length from the tip is yel-

lowish white, instead of having merely a dark grey apical band as in

Pt. cinctus. Another difference between the birds is that the last-

nan: ed species has the first primary abruptly attenuated, while that

of the present is gradually narrowed to the tip, which is sharply

pointed. The tails of both are long and square, as in Pt. bernsteini.

Adult. Head, mantle, throat, neck, and breast ivory white ; be-

neath the white of the breast is a broad blue-black band. Lower
part of abdomen and crissum greenish yellow. Under tail-coverts

brownish in the centre ; rest white, margined with yellow. Back and
wings black ; first primary gradually attenuated to the tip, which is

pointed. Rump greenish grey. Tail greyish black for two thirds of its

basal half, rest yellowish white. Bill green, tip ochre ; feet dark

red. Total length 1 If inches, wing 6|, tail 4|-, culmen f

.

68. Ptilopus bernsteini.

Carpophaga formosa, Gray, Proc. Zool. Soc. 1860, p. 360 (nee

P./ormosus, Gray, ex Celebes).
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Ptilopus bernsteini, Schleg. Nederl. Tijdsch. 18G3, p. 59, pi. iii.

fig. 1.

Ptilonopus ochrogaster, Bernst. Journ. fiir Ornith. 1864, p. 408.
Ptilopus ochrogaster, Bernst. Nederl. Tijdsch. 1865, p. 324.

Carpophaga bernsteini, Wall. Ibis, 1865, p. 388.

Megaloprepia bernsteini, Salvad. Ann. Mus. Civ. Gen. (1875)
vol. vii. p. 788.

Hab. Halmahera, Ternate, Batchian, Obi (Bernstein) ; Gilolo

(Wallace).

This and the next three species have heen placed by some authors

in Reichenbach's genus Megaloprepia. It seems very evident that

at least some of the species which he placed in his genus were not

known to Reichenbach autoptically, or else when desiring to sepa-

rate certain members of the genus Ptilopus geuerically from the

others he would probably not have selected Pt. perlatus, with its

short tail and narrow rectrices, as one of those especially fitted to

go with the present and the succeeding ones. I fail to see any cha-

racters whatever that should cause this bird and Pt. magnificus,

with its two races, to be separated generically from Ptilopus. The gra-

dation from Pt. leclancheri, through Pt. gu laris, cinctus, albocinctus,

bernsteini, puellus, and assimilis, is complete between the moderate-

sized, comparatively short- tailed species of Ptilopus and the large Pt.

magnificus, which brings the genus into Carpophaga. In his dia-

gnosis of Megaloprepia, Reichenbach gives no character that may
not equally apply to Ptilopus ; and it seems to me to be a division

highly artificial, and in no way necessary.

This species was first described by Gray (/. c.) ; hut as he had
already bestowed the name formosus upon another species of Ptilopus,

his appellation cannot stand ; and even for those authors who place

this bird in Megaloprepia, to avoid confusion, it is better to con-

tinue the name bestowed by Schlegel.

Male. Head and neck greenish grey ; breast, back, wings, and tail

bright green. In the middle of the lower part of the breast a large

spot of rich deep red. Abdomen and flanks yellowish ochre ; under
tail-coverts brownish yellow-ochre. Bill black, tip yellowish ; feet

black. Total length 11^- inches, wing 5|, tail b\, culmen |-.

Female. Like the male, but wants the red spot on the breast, and
has the neck light greeu.

It may be seriously questioned if the three following races should

be continued as distinct species. They only differ in size ; and this

is very variable even among those examples acknowledged as repre-

senting one of the species. The localities of the forms also seem to

have no recognizable bounds ; and while the island form puella is

the smallest, yet at Cape York it meets its large relative magnificus,

which here, according to Mr. Ramsay, is very variable in size, and
which, if the bird is distinct, ought not to be found at all in this

part of the continent, which should be reserved for assimilis. I

have no doubt that in a large series of examples from various

'localities the small puella would graduate directly up to magnificus,
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and leave no characters by which the forms could be distinguished

apart. The specimens of the smallest race, called Pt. puella, which

are found in the island of Jobie and also at Mount Epa in the south

of New Guinea, have the under surface of the tail lighter in colour

than those from other localities, being blackish-grey instead of

blackish-brown. This, however, cannot be considered of any specific

importance, the geographical distribution alone forbidding the idea

that they could be designated as a fourth race ; for the Pt. puella is

known to dwell between the Jobie and Mount-Epa birds as well as

to the south of the latter, which fact is alone sufficient to preclude

the supposition that two species, or even races, are indicated by the

slight difference observable. For convenience I have kept the

synonymy of the three races distinct ; but they really should only be

regarded as representing but one species.

C9. Ptilopus puella.

Colombo, amarante, Less. Voy. Coq. (test), 1826, p. 711.

Colombo, puella, Less. Bull. Sc. Nat. (1827) p. 400; id. Trait.

Ornith. (1831) p. 469 ; Kuip & Prev. Pig. vol. ii. pi. i.

Carpophaga puella, Grav, List B. Brit. Mus. (1856) p. 21. sp.

18; Wall. Ibis, 1865, p. 388.

Megaloprepia puella, Bon. Consp. Gen. Av. vol. ii. p. 40 ; Reich.

Taub. p. 102 ; id. Suppl. p. 203, nov. Taf. iv. fig. 41 ; Ramsay,
Proc. Zool. Soc. 1876, p. 118.

Ptilopus puellus, Schleg. Mus. P.-Bas, 1873, p. 38, Columba.

Megaloprepia puella, Salvad. Ann. Mus. Civ. Gen. (1875) vol.

vii. p. 788, vol. iv. p. 199, (1877) vol. x. p. 158.

Mapouha of the Papuans (Less.).

Hab. Cape York, Australia (Ramsay) ; Mysol, Salwatty, Wai-
giou, Ghemien, New Guinea (Bernstein, Hoedt) ; Jobie (Yon Rosen-

berg) ; Dorey (Lesson) ; New Ireland (Lesson).

The type of this species is in the Paris Museum. There are two

specimens, one from Dorey, New Guinea, and the other from New
Ireland, both of which were procured during the voyage of the

« Coquille.'

Adult. Front and chin greyish white ; head and neck greenish

grey ; centre of throat and neck in front, and underparts to the

thighs, rich purplish red ; lower part of abdomen and crissum rich

yellow. Under tail-coverts greenish grey. Wings, back, and tail

bright grass-green. Upon the outer web of the wing-coverts are

some pale yellow spots forming a line along the wing. Bill yellow,

red at base ; iris orange-red ; feet yellow-green ; claws dusky. Total

length 13| inches, wing 6, tail
6-f-,

culmen -|. Sexes alike.

70. Ptilopus assimilis.

Carpophaga assimilis, Gould, Proc. Zool. Soc. 1850, p. 201.

Megaloprepia assimilis, Bon. Compt. Rend. torn, xxxix. p. 1077
j

Reich. Taub. p. 102; id. Suppl. p. 203, nov. Taf. iv. figs. 42, 43
;
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Ramsay, Proc. Zool. Soc. 1876, p. 115; Salvad. Ann. Mus. Civ.

Gen. (1876) vol. ix. p. 199.

Ptilopus assimilis, Schleg. Mus. Pays-B. 1873, p. 38, Columbce.

Hab. Cape York, Rockingham Bay, Australia {Ramsay).
This is a race of Pt. magnificus, representing it in the northern

part of Australia, and differing mainly in being smaller in size.

Whether this is sufficient to constitute a species, I do not propose at

present to discuss, but merely to remark that, as in many groups of

birds it has been very properly rejected as a specific character, it

would seem that, in the present instance, this bird and Pt. magnificus
might with advantage be retained under one specific name.

Pt. assimilis was procured by Mr. Ramsay, together with Pt.

magnificus itself, at Rockingham Bay, North-east Queensland. Ex-
cept in its smaller size, he found that it presented no differences what-
ever from Pt. magnificus. He regards it as a connecting link between
the large form and the smallest (Pt. puella), of which form he had
received a fine pair collected at Cape York, Australia, by Mr. J. A.
Thorpe, this being the first instance known to me in which Pt. puella

has been obtained in Australia.

Head and throat grey ; centre of throat and underparts to middle
of abdomen rich purple. Under wing-coverts, thighs, and under tail-

coverts rich yellow. Back and rump yellowish green. Wing and tail

bright grass-green ; wing-coverts with a conspicuous oblong spot at

the tip. Total length 14 inches, wing 7, tail 6, culmen 3.

The specimen described was obtained at Gape York by the ' Chal-
lenger' Expedition.

71. Ptilopus magnificus.

Columba magnifica, Temm. PI. Col. 163; id. Trans. Linn. Soc.

vol. xiii. p. 125 (1822); Wagl. Syst. Av. sp. 26 (1827), Columba
;

Knip & Prev. Pig. vol. ii. pi. 25 ; Gould, B. Austr. vol. v. pi. lviii.

(1848); Ramsay, Proc. Zool. Soc. 1876, p. 115.

Carpophaga magnifica, Selby, Nat. Libr. Ornith. vol. v. p. 119.

Megaloprepia magnifica, Reich. Tauben, p. 101, pi. 283. figs.

1299, 1300.

Ptilopus magnificus, Schleg. Mus. Pays-B. 1873, p. 38, Columbce.

Hab. South Australia, river Hunter to Moreton Bay (Gould)
;

Rockingham Bay, North-east Queensland (Ramsay).
Mr. Ramsay states in this journal (I. c.) that he found this spe-

cies abundant at Rockingham Bay in North-east Queensland, and
very variable in size.

Adult. Forehead and chin light grey ; head and neck greenish

grey, becoming light green on sides of breast ; centre of throat and
neck in front, breast, and abdomen deep purple. Lower part of ab-
domen orange-yellow. Under tail-coverts yellowish green. Wings,
back, and tail bright green ; wing-coverts with large pale yellow

spots, forming a bar across the wing. Bill red at base, tip yellow.

Total length 19 inches, wing 9, tail 7, culmen §.
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May 21, 18/8.

F. D. Godman, Esq., F.Z.S., in the Chair.

The following papers were read :

—

1. Description of a new Genus of Snakes of the Family

Calamaridm, from Southern India. By Lieutenant-

Colonel R. H. Beddome, C.M.Z.S.

[Received April 29, 1878.]

Xylophis, n. gen.

Body cylindrical, slender ; head short, not distinct from neck,

gradually narrowed forwards and pointed ; eye very small, with round

pupil ; tail about one seventh of the total length ; maxillary teeth very

numerous, equal ; the two palatine rows very conspicuous, and the

teeth slightly longer behind ; upper labials four, the first very minute,

the second and third enter the orbit, fourth in contact with a large

temporal ; rostral very small ; an elongate loreal gradually narrowed

behind replaces anteocular and occupies all the space from rostral to

eye ; nasals simple, very small ; frontals only one pair, large, a very

small superciliary shield and a similar postocular. Scales smooth,

without apical groove, in fifteen rows ; anal single ; subcaudals broad,

bifid, or a few occasionally entire.

Xylophis indicus, n. sp.

General colour of a uniform brown like an earthworm, but beauti-

fully iridescent; length 9g inches, of which the tail is 1| inch:

vertical, pointed behind, rounded in front ; occipitals elongate
;

ventrals about 136; subcaudals about 26, bifid, or a few of them
entire ; tail ending in a blunt point.

Hab. The dense heavy evergreen forests on the mountains at the

south of Cumbum Valley, Madura district ; elevation 5000 feet.

Under old logs along with Uropeltidae.

The specimen, which is unique, has been forwarded to the British

Museum.

2. Reports on the Collections of Birds made during the

Voyage of H.M.S. ' Challenger/—No. X. On the

Birds of the Atlantic Islands and Kerguelen's Land,

and on the Miscellaneous Collections. By P. L. Sclater,

M.A., F.R.S.

[Received May 2, 1S78.]

In this paper, which concludes the preliminary reports on the

terrestrial birds collected during the voyage of the ' Challenger,' I
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give an account of the specimens obtained on the Tristan-d'Acunha
group and Kerguelen's Land, and of a few small collections made at

various other localities which were touched at during the course of

the expedition. I have arranged all these, according to the dates

at which the places were visited, as follows :

—

Date. No. of specimens.

A. St. Iago, Cape-Verds July 1873 4

B. Tristan d'Acuuha October 1873 12

C. Kerguelen Land January 1874 16

D. New Zealand June 1874 4

E. Hong-Kong December 1874 7

F. Meangis Islands February 1875 3

G. At sea February 22, 1875 2

H. Humboldt Bay, New Guinea .. February 24, 1875 2

I. At sea April 7, 1875 5

J.Japan May 1875 4

59

A. St. Iago, Cape-Verds (July 1873).

Four examples of the peculiar King-hunter of this Island, Halcyon
erythrogastra (Temm.), Sharpe's Kingf. p. 171, pi. 63, were
obtained here. In one specimen the eyes are marked " black," and
the contents of the stomach " insects."

B. Tristan-oVAcunha group (October 1873).

Seven examples of the peculiar Thrush of Tristan d'Acunha, de-

scribed by Mr. Gould, P. Z. S. 1855, p. 165, as Nesocichla eremita,

were obtained. The sexes are not marked ; but the specimens are all

nearly alike, so that probably the sexes do not differ in plumage. The
irides are noted as " black."

In the adjoining island "Inaccessible," five specimens of the

peculiar Finch lately described by Dr. Cabanis (Journ. f. Orn. 1873,

p. 154) as Nesospiza acunhce were obtained. All five are alike ;

the eyes are marked "hazel; " but the sexes are not recorded.

Of Crithagra insularis, described by Dr. Cabanis at the same
time as the Nesospiza, there is no specimen in the collection, nor of

the Island-Hen (Gallinula nesiotis, Sclater, P. Z. S. 1861, p. 261).

The latter is said to be now almost extinct
1
.

The only oceanic birds in the collection from the Tristan-d'Acunha

group are two Petrels, Pelagodroma marina and (Estrelata mollis,

both from Nightingale Island, the most southern of the three islands

of the group, and one Penguin {Eudyptes chrysocome) from Inac-

cessible ; but Sir Wyville Thomson (Atl. ii. pp. 164, 178) mentions

several others.

C. Kerguelen Land (January 1874).

The only land-birds from Kerguelen Land in the collection are

1 Wyville-Thomson, ' Atlantic,' ii. p. 10">.
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nine specimens of Chionis minor and seven of Querquedula eatoni

;

and these are the only land-birds included by Mr. Sharpe in his

memoir in the Royal Society's volume on the Transit-Expedition of

1875.

The female of the Querquedula (of which there is one example de-

termined as such, and two others, evidently of the same sex) differs

from the male not only in the absence of the green alar speculum,

but also in its smaller size, in the fuscous edgings to the feathers

generally, and in the much shorter tail. There is also one chick of

this species in the collection.

D. New Zealand (June 1874).

In New Zealand only four skins, belonging to three species, were

obtained, namely :

—

1 Miro albifrons jr., Hardy Bay.

2 Hcematopus unicolor jr., Hardy Bay.

1 Botaurus pceciloptilus jr., Wellington.

E. Hong-Kong, China (January 1875).

From Hong-Kong seven skins, belonging to four species, all known

Chinese birds, were procured, viz :

—

1 Turdus mandarinus, Bp.

1 Halcyon pileata (Bodd.).

2 Alcedo bengalensis, Gm.
2 Coturnix communis, Bonn.

1 Turnix maculosus (Temm.).

F. Meangis Islands (February 1875).

Four examples of Eos indica were obtained here (of which three

have arrived home), under the circumstances mentioned in Mr. Mur-

ray's MS., as follows
1

:

—

"On the 10th February, 1875, while the ship was dredging, some

natives came off in a boat. They had with them mats and cocoa-

nuts and some Perroquets. The following are those which were

purchased for tobacco :

—

"440, $.")

441, $ . Feet black ; bill orange ; eyes red, or light brown in

442, $ .

f
the male.

443, tf.J

"We kept the male for several days alive ; he used to fly about

the ship and return to the house on deck when shown his food.

" He died from eating some green stuff, it is supposed, but was

perhaps hurt aloft.

"The natives came from the southermost isle of the Meangis

group."

This is the most northern species of Eos known ; its hitherto only

ascertained locality is the neighbouring Sunghir group of islands
2

.

1
Cf. also Lord G. Campbell's ' Log-letters ' p. 245.

2
Cf. Rowley's Orn. Mise. p. 123, where a beautiful figure of this speeies is

given.



1878.] COLLECTED BY THE ' CHALLENGER.' 579

G. At sea (February 22, 1875).

Two examples of Phalaropus hyperboreus in winter plumage

(nos. 445, 446, both "females") were "shot by Mr. Moseley on

February 22, 1875, among the drift wood." Mr. Murray " saw many
the previous day."

This Phalarope is said to wander occasionally even as far south as

the Am Islands 1
. The present examples were obtained the day

before the ship arrived at Humboldt Bay, New Guinea.

H. Humboldt Bay, New Guinea (February 23, 1875).

At this most interesting locality but two birds, unfortunately, were

obtained, namely :

—

447. Trichoglossus cyanogrammus, Wagl.
448. Arses insularis, Meyer.

The first of these is a well-known Papuan species. Of the second

(shot by Mr. Murray under the circumstances mentioned in Lord
George Campbell's ' Log-letters,' p. 253)the only specimens yet known
were obtained by Dr. A. B. Meyer on the island of Jobi

2
. Its oc-

currence on the mainland is therefore of much interest.

Mr. Murray notes of this specimen, " Male ; eyes brown ; ring

round the eye large and of a delicate sky-blue ; bill and legs of a

darker blue or violet.

" I landed in Humboldt Bay from the pinnace in a native canoe ;

and with some of the natives went a short way into the woods. Was
not much over half an hour on shore. It was then that I shot the

above two birds. I saw a Tern and a small Swift, also some
Cockatoos, but all out of shot. I fired at another small bird, but

did not get it. I also saw three Goura Pigeons, very fine large ones,

and after a time got a shot at one, but did not bring it down. I should

have had several more birds, but had to return to the boat on the

signal."—J. M.'a'

I. At sea (April 7, 1875).

Four days before arriving at Yokohama, and nearly due south of

that port, five specimens of Hit-undo gutturalis, the eastern form of

our familiar H. rustica, were " caught round the ship. They were
apparently in an exhausted state."

J. Japan (May 1875).

In Japan four specimens of birds were obtained—an example of

Buteo japonicus, Bp., in Jedo Bay, and a hen Phasianus versicolor

and two specimens of Terekia cinerea from the Inland Sea.

1

Cf. Dresser, B. Europe.
2 Monarcha insularis, Meyer, Site. Ak. Wien, lxix. p. 395.
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3. On new and little-known Mantidce.

By J. Wood-Mason.

[Received May 7, 1878.]

(Plates XXXV. & XXXVI.)

Genus Deiphobe, St&l.

M. Still has recently ' made the Fischeria ocellata, Sauss. (the

nearest ally of F. laticeps), the type of a new genus, Deiphobe, and

restricted, rightly as it seems to me, the name Fischeria to Fischeria

bcetica and its allies, species in which, as in Eremiophila, structures

ancillary to the ovipositor
2
are developed upon the two terminal ven-

tral segments of the abdomen. Though F. laticeps differs from

Deiphobe ocellata in the form of the eyes (which are compressed and
produced straight outwards in the form of blunt cones), in its long,

stout, and subfoliaceous cerci (which extend far beyond the extre-

mity of the abdomen), and in its more elongated and slenderer body,

it yet resembles that species so closely in all other characters that its

separation seems unwarrantable.

Deiphobe laticeps. (Plate XXXV. cf 2 •)

Fischeria laticeps, Wood-Mason, Ann. & Mag. Nat. Hist. 1876,

4th ser. vol. xviii. p. 337, 6 ; op. cit. 1878, 5th ser. vol. i. p. 14-4, 2 .

Hab. 2 $ , Bangalore district, Mysore ; d , Sheargaon, Kolapur
State, India.

The typical specimens are in the Indian Museum, Calcutta.

HlERODULA (RHOMBODERA) TECTIFORMIS.

Rh. tectiformis, Saussure, Mel. Orthopt. torn. i. fasc. 3, p. 216,

pi. v. fig. 19,2-

In all the numerous specimens of this species which I have exa-

mined the basal or superior angle of the facial shield is produced into

a small projecting spiniform tubercle—a point of structure not men-
tioned by M. de Saussure in his description.

The first branch of the discoidal vein of the tegmina terminates at

the sutural margin in males in two, in females in three branchlets.

Hab. I have a S from Jalra-patan, captured by Mr. Cecil Tem-
pleton of the Indian Topographical Survey, a 2 from Sahibganj by
myself, and a S from Doomarkoonda in the same district, and a 2
nymph from Sambalpur by Mr. Valentine Ball.

Obs. The lamellar fore margin of the tegmina is entire.

Hierodula (Rhombodera) butleri, n. sp. (Plate XXXVI.
figs. 3, 3 a, 3 b.)

d 2 • Very closely allied to H. (R.) tectiformis, Sauss., from which
it differs in having no projecting spiniform tubercle in the middle of

1 Bihang till k. Svenska Vet. Akad. Hand. 1877, Bandet iv. No. 10.
2 I have observed similar structures in the South-African Chroicoptera vidua,

StaL All the insects thus provided probably lay their eggs in the earth.
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the superior margin of the facial shield, in having the lamellar expan-
sions of the pronotum arcuate in outline, and consequently broader
postero-laterally, and not angulate antero-laterally—in its more pointed
tegmina, the first branch of the discoidal vein of which terminates at
the sutural margin in three ( d ) or four ( 5 ) branchlets, instead of
two and three respectively; the last branch of the median vein is
undivided

;
and the stigma is bounded at either end by a dark blotch,

is larger, and commences as much before the origin of the third
branch of the discoidal vein as it does after it in the allied species,
in the armature of the fore coxae, the anterior crest of which is fur-
nished with five blunt and slightly curved conspicuous conical spines,
arranged 3 + 2, and all arising from its inner side and not from its
summit, the outer crest of which is only smoothly and obscurely
denticulate—and in the coloration of the fore femora, which are
transversely trifasciate externally, and have no conspicuous red blotch
at the base of the inner face.

The fore tibiae have thirteen teeth ( <5 $ ) on the inner, and ten
(eleven on one side in one ? ) on the outer edge.
The pronotum of the male is faintly constricted behind the setting-

on of the fore legs ; so that when viewed from above its lamellar
margins appear slightly excised.

Total length, $ 72-82 millims. ; length of pronotum, $ 20-5-
22-25, d 15-25; greatest breadth of pronotum (at the anterior end
of its posterior lobe), $ 1 1-75-13-75, tf 7-75; breadth of primitive
pronotum at dilatation, $ 8-5-10-75, J 6 ; length of tegmina, 2
62-69, to stigma $ 19-22; breadth of tegmina, $ 22, of marginal
field, 2 5-5

; length of stigma, $ 5-6, tf 47 ; breadth of stigma,
2 13, c? 09.

6

Hub. The neighbourhood of Samaguting, Naga Hills, Assam,
whence a specimen of the female was sent to me some years ago
by my late friend Captain John Butler, the Political Agent, after
whom I name it. A second and smaller specimen of the same sex
has recently been obtained by Mr. A. W. Chennell, of the Indian
Topographical Survey, in the valley of the Um-thana, W. Khasi
Hills, at about 15,000 feet elevation. But the only male I have
ever seen is a much mutilated and abnormally small insect from
Sikkim in the collection of Mr. F. Moore.

Obs. The species differs in the form of the pronotum from H.
tectiformis much in the same way as H. deflexa, Sauss., does from
7/. laticollis, Burm., Sauss.

The lamellar front margin of the tegmina is entire.

Hierodula(Rhombodera) fratricida, n. sp. (Plate XXXVI.
figs. 5, 5 a.)

6 . Allied to H. (It.) macropsis, Giebel, which it closely resem-
bles in the form of the pronotum, but from which it differs in its

larger size, in having the primitive pronotum apparently longer and
stouter, the facial shield higher than broad and distinctly bicarinate,
and in having the anterior crest of the fore coxae rather lower and
blunter (than usual) than produced and lamellar.
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The organs of flight are long and rather pointed, extending, when
closed, far (nearly a fourth of their length) heyond the extremity
of the abdomen. The tegmina are hyaline everywhere except in the
marginal field and along a very narrow linear space next to the
principal nervure, between the base of the organ and the stigma, in

which parts they are opaque green ; the median vein gives off two
branches ; and the first branch of the discoidal is forked ; the stigma
is placed just after the origin of the third branch of the discoidal vein.

The wings are throughout hyaline, save the marginal area, which
is a little clouded with green ; the discoidal vein is three-branched.
The front crest of the fore coxae armed with ten to eleven low

blunt tubercles, which become successively higher and sharper
towards the distal end of the joint ; and the external crest is quite

smooth ; the tibiae have ten to eleven teeth on the outer edge, and
14 on the inner; the superior margin of the femora is slightly

arcuate. The edges of lamellar margins of pronotum quite smooth.
Total length 85 millims. ; length of pronotum 28, greatest breadth

of pronotum 13"25 ; breadth of primitive pronotum at dilatation 8 ;

length of abdomen 31+6 (last ventral segment)= 37 ; length of
tegmina 76, to stigma 20; width of tegmina 19, of their marginal
field 5-25

; length of stigma 4, breadth of stigma 0*9 ; length of an-
tennae 50.

Hab. The records of the British Museum state that the specimen
was received in a collection of insects from Malabar.

Obs. The lamellar front margin of tegmina entire.

Hierodula (Rhombodera) atricoxis, n. sp. (Plate XXXVI.
figs. 4, 4 a, 4 b.)

<S 2 • Very closely allied to H. (R.) laticollis, Burm., from which
it differs in having the lamellar expansions of the pronotum abso-
lutely narrower, concave instead of straight postero-laterally, and not
extended quite so far towards the base of the segment, and in having
the whole inner surface of the fore coxce coloured jet-black, and the
hinder end of the prosternum and the mesosternum symmetrically
marked with the same colour.

The anterior crest of the fore coxae armed with minute blunt
denticles and granules ; tibiae with eleven teeth ( 3 $ ) on the outer
edge, and 2 15, 3 14 on the inner.

Sexual differences the same as in the allied species.

Total length, 2 about 80 millims. ; length of pronotum, 2 27,

S 25*5, of which the anterior lobe is respectively, 2 8 and <$ 7 ;

greatest breadth of pronotum, $16, 3 15; breadth of primitive

pronotum at supracoxal dilatation, 2 9'5, 8 9 ; length of tegmina,

2 50, c? 64, breadth of tegmina, 2 20, 3 19'5, breadth of mar-
ginal field, $ 6, 3 5; length of fore coxa, $ 18, 3 17; femur,

2 22, c? 20; of intermediate femur, $ 19, 3 18; tibia, $ 17,

3 15; of posterior femur, $ 22*5, 3 21-5; tibia, 2 23-5, 3 23.

Hab. 2 . Australia (C. French)
; 3 , one of the islands in Torres

Straits (MacFarlane).
Obs. With the exception of the Indian H. (R.) tectiformis, which
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has a great shining red blotch at the base of each of the femora, this

is the only species of the genus which has any part of the internal

face of the fore legs conspicuously coloured 1
.

The lamellar fore margin of the tegmina is toothed2 in both sexes,

probably so as to act as a stridulating organ by scraping against the

corresponding part of the wings.

Hierodula (Rhombodera) pustulifera, n. sp. (PlateXXXVI.
figs. 6, 6 a.)

$ . Allied to H. (R.) major, Sauss., but differing in its stouter

and broader pronotnm, which is more broadly rounded off in front,

in the armature of the anterior crest of the fore coxae, which is fur-

nished with eight hemispheroidal yellow tubercles or callosities, all

arising from its inner surface, gradually increasing in size from the

proximal to the middle, and then gradually decreasing to the distal

end of the joint, and constricted at the base so as closely to resemble

the crushing-teeth of certain fossil fishes (Pycnodus).

The discoidal nervure of the wings emits four branches.

The fore tibiae have eleven teeth on the outer edge and fifteen on
the inner.

Total length 85 millims. ; length of pronotum 29, greatest breadth

of pronotum (just behind coxal groove) 12*5, of primitive pronotum
at supracoxal dilatation 10, at middle of posterior lobe 6 ; length

of tegmina 57, to stigma 21 ; breadth of tegmina 24, of marginal

field 8 ; length of stigma 3, breadth of stigma 0-9.

Described from two alcoholic specimens.

A dried specimen in British Museum obtained at the same time

measures total length 80 millims«> and has the coxal callosities

shrunken or less developed.

Hab. One of the islands in Torres Straits. The specimens were
obtained by the Rev. M'Farlane.

Obs. The lamellar fore margin of the tegmina toothed.

Hierodula (Rhombodera) taproban^:. (Plate XXXVI.
figs. 7, 7 a.)

Hierodula taprobanm, Wood-Mason, Ann. & Mag. Nat. Hist. 1878,
5th ser. vol. i. p. 146, $ .

Hab. Ceylon.

Obs. The lamellar fore margin of the tegmina is smooth.

Archimantis monstrosa, n. sp. (PlateXXXVI. figs. 1, 1 a, 1 b.)

Mantis monstrosus, Bates, MSS., in coll. Brit. Mus.

2 . Closely allied to^Lxumstcij'W.-M.., 2 > differing in its greater

size, in its proportionally longer tegmina (which are fully equal to

the prothorax in length), in the form of the pronotum (which is

dilated at the setting-on of the fore legs, so as to be conspicuously
1 These coloured femora serve, in all probability, to allure or fascinate the

prey.
2 I first met with tbis curious structure of the tegmina in the Empiisid&, in

all of which it occurs in both sexes alike.
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ovate-cordiform in front), and in the form of the cerci, the margins

of the foliaceous terminal joints of which are arcuate.

Fore tibia? with sixteen or seventeen teeth on the inner and ten on

the outer edge.

Total length 115 millims. ;
prothorax 41, of which the neck is

10 ; width of prothorax at supracoxal dilatation 10 ; height of head

8, breadth of head 1175 ; length of meso- and metanotum taken

together 19, of abdomen 53, of cerci 1275; breadth of terminal

joint of cerci 2 ; length of fore coxa 22 "5, femur 28, tibia to insertion

of tarsus 1 1 ; of intermediate femur 27, tibia 27; posterior femur 33,

tibia 38 ; tegmina 42 (or reaching to end of middle third of third

abdominal segment) ; breadth of marginal field of tegmina 3 ; length

of stigma 675 ; length from base of tegmen to stigma 14 ; length

of wings 35.

Hub. Victoria River, N. Australia. The type in British Museum
was "captured on March 10th, 1856, by R. Elsey, Esq., during the

exploring expedition under Mr. Gregory."

Archimantis armata. (Plate XXXVI. figs. 2, 2 a.)

A. armata, Wood-Mason, Ann. & Mag. Nat. Hist. 1877, 4th ser.

vol. xx. p. 76.

Hab. North Australia (C. French).

jEthalochroa ashmoliana.

Yates ashmolianus, Westw. Ann. & Mag. Nat. Hist. vol. viii.

p. 272 ; Arcana Entomol. 1843, vol. ii. p. 52 (note f).

Popal aschmoliana, Saussure, Mel. Orthopt. torn. i. fasc. 3, p. 309.

JEthalochroa ashmoliana, Wood-Mason, Ann. & Mag. Nat. Hist.

April 1877, p. 308, rf ?..

'

Arsacia ashmoliana, Stll, Sv. Vet. Akad. Hand. 1877, Bd. iv.

no. 10, 75, $

.

A male (var. simplicipes) from Bombay, in the collection of Mr.

F. Moore, differs from the type and from the specimens from Ben-

gal (Calcutta and Murshidabad) in not having the crests of the four

posterior femora developed into foliaceous lobes at the apex, and in

having the upper crest of the four posterior tibiae more developed

and with more regularly arcuate margins, and in having the ridge of

the posterior lobe of the pronotum more convex longitudinally.

A gigantic female (var. insignis) in the India (olhn E.-I. Com-
pany's) Museum, South Kensington, marked " N. India," has the

lobes at the extremities of the four posterior femora more highly but

less regularly developed ; this specimen measures :

—

Total length 132 millims., length of prothorax 48, of which the

neck is 10, abdomen 61—as against 115, 40, 95, and 52, the mea-

surements of the same parts in the Calcutta specimen of the same

sex.

A female in the collection of Mr. W. B. Farr (though not labelled

as to locality, doubtless from Bengal) agrees exactly with the spe-

cimens from Calcutta and Murshidabad.
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Genus Creobroter 1

, Serville.

Creobroter pictipennis, n. sp. (Plate XXXVI. fig. 8.)

$ . Closely allied to Cr. apicalis, Sauss. ( $ ), from Assam, from
which it differs in the form of the pronotum (which is slenderer and
more distinctly quadrilobular), in its much narrower and less-de-

pressed abdomen (a part which in the species mentioned, as also in

Cr. urbanus 5, is greatly dilated and suborbicular and depressed),

in its less robust fore legs, and notably in the colour of the wings.

The head also is a little smaller, its frontal spine much the same.
Organs of flight in repose, in the dried insect, extending by about

a seventh of their length beyond the extremity of tbe fusiform ab-

domen, which is longitudinally strongly roof-shaped below. Teg-
mina bright green, yellow at the very base, furnished with a well-

defined subquadrate or suborbicular brightyellow spot a short distance

from the base, and with a still richer dead-yellow oval ocellus placed

a little obliquely across the middle ; this is bordered both on its ex-

ternal and on its internal margin by a curved black line ; the black

line that borders the base of the ocellus is but slightly curved or is

a smaller segment of a larger circle, and sends forwards and inwards

at its posterior end a small process, so as to present the appearance

of a curved arrow that has lost one of its barbs ; external black

line strongly curved, or a larger segment of a smaller circle ; it

is preced-ed by an opalescent line rather broader than itself, and upon
the veins and veinlets traversing which the yellow of the ocellus is

continued ; this is marked with three black dots, all placed in the

same straight or slightly curved line, each upon one of the sectors of

the organ ; the yellow of the ocellus flows out, as it were, in an irre-

gular stream from between the black bounding lines to the sutural

margin, accompanied by the translucent white line only ; but at the

opposite side its exit is barred by the polished and slightly paler

yellow oblong stigma, which there quite blocks up the interval be-

tween the ends of the black lines ; the anal gusset is spotted with

brown, paling towards the hinder margin, the network being pale

green, very narrowly lined with hyaline, and its membranous meshes
brown. Wings tricolorous, opaque at the base ; the basal third of

the posterior and the basal two thirds of the anterior field of a beau-

tiful semiopaque cream-colour, slightly tinged with green ; this is

succeeded in the former by a broad band of clear brown (with dark
amethystine reflections) lined with hyaline along the transverse vein-

lets, and in the latter by a narrower band of semiopaque dull vina-

ceous, the rest of both fields being throughout hyaline, slightly tinged

and clouded with very pale greenish white, and having the venation

rather distinct and also coloured pale greenish white.

The head, the pronotum, and the outsides of the fore legs bright

green, concolorous with the elytra, variegated (the two first-named)

and banded (the last) with yellow, much, in fact, as in Cr. apicalis.

1 Neither "Creobrota" nor "C'reobofra," nor "Creoboter," but "Creobroter,"

from Kpeas, flesh, and fipiorifp, an eater, icpeo/3pwri;p, so formed on the analogy
of (cpto7rw/\i;s, tcp60<j>uyos, k. t. \.

Puoc. Zool. Soc—1878, No. XXXVIII. 38
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The anterior crest of the fore coxae is armed with eight bluntish

spiniform tubercles, between some of which are one or two minuter

ones ; the right fore tibia has fifteen teeth on each edge ; the four

posterior legs are wanting.

Total length about 32 millims. ; length of pronotum 7'6 ; breadth

of pronotum at supracoxal dilatation 4*3, at constriction behind dila-

tation 2-6 ; length of tegmina 26 ; length of abdomen 14, breadth

of abdomen 8'5.

Hab. Ceylon. Communicated by Mr. F. Moore. There is also

a specimen in the Hopeian collection at Oxford.

Hymenopus bicornis.

Mantis bicornis, Stoll, Spectres et Mantes, 1 787, pi. xi. figs. 44

( $ ), 44 a (nymph).
Mantis coronata, Olivier, Encyl. Meth. 1/92, Insectes, t. vii.

p. 638.

Empusa coronata, Latreille, Gen. Crust, et Ins. t. iii. p. 91.

Hymenopa coronata, Serville, Revue, p. 19. no. 1, et Hist. Nat.

desOrthopt. 1839, p. 163 $.
Hymenopus coronatus, Burm. Handb. d. Entom. 1839, vol. ii.

p. 549.

Hymenopus bicornis, Saussure, Mel. Orthopt. i. fasc. 3, p. 291.

The larvae and nymphs, at any rate, of this species simulate blos-

soms, some specimens being rose-pink, others of a beautiful wax-
white colour. The thighs of the four posterior pairs of legs are ex-

panded into huge broad pear-shaped plates ; so that (according to

Mr. S. E. Peal, who has discovered the species in Assam, many
hundreds of miles from any of its hitherto recorded habitats) the

immature insect when seated on a twig with thorax and abdomen
raised at right angles to one another, with the fore legs drawn up
out of sight beneath the thorax, and with the four expanded thighs

spread out two on each side, the tarsi being brought to one spot,

presents in form as well as in colour a most perfect and deceptive

resemblance to a flower. The small Mantis (exactly resembling a

pink orchis-flower) which, according to Mr. Wallace, was shown to

Sir Charles Dilke in Java, and was said to attract and devour butter-

flies, probably belongs to the same species.

Hab. Sibsagar, Assam ( S. E. Peal) ; Moluccas {Serville) ; Sunda
Isles. The perfect insect is represented in one of the beautiful

sketches of foliage and flowers made by Miss North in Java.

Parablepharis kuheii.

Blepharis kuhlii, De Haan, Orthopt. Orient, p. 93, tab. 18.

fig. 3, ? .

Parablepharis kuhlii, Saussure, Bull. Entom. Suisse, iii. p. 223
(1870); id. Mel. Orthopt. i. 1871, fasc. 3, p. 320, $ .

Hab. Java (De Haan); " les Indes Orientales? " (Saussure). A
larva has been obtained by Mr. A. W. Chennell, of the Topographical

Survey of India, in the Naga Hills, Assam.
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EXPLANATION OF THE PLATES.

(N.B. All the figures are of the natural size, except where the contrary is stated.

)

Plate XXXV.
Fig. 1. Beiphobe laticeps, p. 580. Male, with wings extended.

2. Beiphobe laticeps. Female.
2 a. The right fore femur and tibia, from the inner side.

2 b. Front view of the head of female, magnified twice nat size.

Plate XXXVI.
Fig. 1. Archimantis monstrosa, p. 583, 2- The head, pronotum, and fore legs.

1 a. Front view of the head of the same.
1 b. One of the cerci from the side, enlarged.

2. Archimantis armata, p. 584, 2 • The head and pronotum.
2 a. One of the cerci from the side, enlarged.

3. Hierodula (Ehombodera) butleri, p. 580, 2 <$ . Head, pronotum, and
left fore leg of a female.

3 a. The right fore coxa, from the inside.

3 b. Head and pronotuni of a small male.

4. Hierodula {Ehombodera) atricoxi% p. 582, 2 6 Head, pronotum, and
right fore leg of a female.

4 a. The left fore coxa, from the inside.

4 b. Head, pronotum, and right fore leg of a male.

5. Hierodula (Ehombodera) fratricida, p. 581, rf. Head, pronotum, and
left fore leg.

5 a. Right fore eoxa, from the inside.

6. Hierodula (Ehombodera) pustulifera, p. 583, 2- Head, pronotum, and
left fore leg.

6 a. Right fore coxa, from the inside.

7. Hierodula (Ehombodera) taprobanm, p. 583, 2- Head, pronotum, and
right fore leg.

7 a. Left fore coxa, from the inside.

8. Creobroter pietipcnnis, p. 585, 2 • Head, pronotum, and fore legs.

4. On new Genera and Species of Geodephagous Coleoptera

from Central America. By H. W. Bates, F.L.S.

[Received May 11, 1878.]

The following diagnoses of new Central-American Coleoptera, of

the families Cicindeiidee and Carabidse (Geodephaga), are preparatory

to the full descriptions which will be given in the work now pre-

paring by Messrs. Godman and Salvin, entitled 'Biologia America?

Centralis.' In that work figures will be given of all the more
characteristic forms.

Family Cicindelid^e.

Tetracha ignea.

T. carolinse/orma similis , paullo mayisangustata, supra igneo-cuprea;

epistomate, thoracis el elytrorum lateribus viridi-ceneis ; elytris

grosse confertim usque ad apices punctatis, macula apicali pallida,

angusta, untice gradatim paullo dilatata; antennis articulis l™"-4«™

subtus nigro-lineatis ; femoribus quatuor pioslicis apice late

38*
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nigris : corpore subtus viridi-ceneo, ventris apice utrinque flavo-

fasciato.

Long. 8 lin. <$ ? .

Hab. Chiriqui.

ClCINDELA BELTI.

C. roseiventri affinis, apud elytrorum humeros latior, his rectangulis.

Saturate olivacea, elytris utrinque maculis albis quinque, scilicet

una humerali, secunda antico-discoidali paullo transversa, tertia

mediana lineiformi recte transversa, quarta posteriore rotundata

prope suturam, quinta prope angulum posteriorem transversa

;

subtus viridi-cenea, lateribus cupreis et dense albo-pilosis ; femo-
ribus infra cupreis ; abdomine rufo, basi cupreo-nitido.

Long. 5 1 lin. S •

Hab. Chontales, Nicaragua (Belt).

ClCINDELA FLOHRI.

Elongata, capite angusto, thoracis lateribus anticis paullo rotundatis ;

elytris elongato-ovatis, apice obtuse rotundatis ; supra rufo-

cuprea subopaca, sericeo-micans, thoracis sulcis elytrorumque

punctulis viridibus ; elytris utrinque macula alba humerali et

altera post humeros, fascia mediana omnino discoidali obliqua, et

maculis quatuor subapicalibus, quorum tribus marginalibus

;

corpore subtus late chalybeo, episternis rubra-cupreis, parce

pilosis ; abdomine toto late rufo.

Long. 5 lin. d ? •

Hab. Mexico ; San Angel, Guadalupe, near the capital (Flohr).

CTENOSTOMA SIGMA.

Ad sectionem Procephalus pertinet. Cylindricum, aneo-fuscum

nitidum, sparsissime griseo-hirtum, antennis pedibusque dilutiori-

bus ; capite impunctato, supra incequali, fronte plana utrinque

sulcata ; elytris disperse punctulatis, apices versus sublcevibus,

apice obtuse sinuato-truncatis , utrinque macula parva anteriore

subsuturali, etpone mediumfascia valdeflexuosa, S-formi, testaceo-

albis.

Long. 7 lin. <$ $ .

Hab. Chontales, Nicaragua (Belt ; Janson).

Ctenostoma l^eticolor.

Ad sectionem Procephalus pertinet. Cylindricum, gracile, Icete

viridi-auratum, glabfum, antennis (scapo metallico excepto) tibiis

tarsisque piceis ; capite impunctato, fronte tubere magno rotun-

dato, sulcis antice et postice marginato, verticis lateribus etiam

sulcatis ; elytris pone scutellum subumbo.natis , disco prope

suturam undulatis punctisque ocellaribus impressis, reliquis

sparsissime, versus basin grosse,punctatis, apice breviter sinuato-

truncatis, utrinque macula parva anteriore subsuturali, et pone

medium fascia valde obliqua intus hamata, testaceo-albis.

Long. 5j§ lin.

Hab. Chontales, Nicaragua (Janson).
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Family Carabid^e.

Aspidoglossa brachyderus, n. sp.

In hoc genere brevis ; thorace brevi et lato. Nigro-cenea, palpis

antennis pedibusque piceo-testaceis, elytris apicem versus diffuse

rufescentibus ; clypei margine haud emarginato, fovea frontali

parva, simplici ; thorace lato, convexo, antice angustato, latevibus

fere ut in A. subangulata angulatis ; elytris oblongo-ovatis, versus

basin paullo angus talis, fortiter striatis, striis passim crenatis,

interstitio tertio tripunctato.

Long. 2| lin.

Hab. Panama.

Stenous olivaceus.

Elongato-ellipticus, gracilis, supra ceneo-fuscus, nitidus, subtus niger,

pedibus piceis, femoribus obscurioribus ; antennis rafo-piceis,

articulis \
m0-3um pallidis ; elytris striatis; limbo alutuceo-sub-

opaco, viridi-tincto, st?-iis obsoletis.

Long. 3|- lin.

Hab. Mexico (Boucard).

Dicoslus flohri.

Oblongo-ellipticus, niger vix nitidus ; capite minus robusto, collo

angustiore ; thorace antice paullulum angustato, lateribus vix

rotundatis, omnino Icevi ; elytris striis omnibus obsoletis, seriebus

punctorum suturali et marginali tantum exstantibus, carina

humerali brevi, valde elevata.

Long. 9|-10 1in. tf $•
Hab. Mexico, San Angel (Flohr).

POLPOCHILA MEXICANA.

Angusta, parva, castanea, palpis, antennis basi, pedibus margineque
apicali elytrorum flavo-testaceis ; foveis frontalibas usque ad
oculorum marginem posticum fortiter impressis ; thorace late

cordato, lateribus ante basin fortiter sinuatis, angulis posticis

exstantibus ; elytris projunde striatis.

Long. 3 lin. S •

Hab. Mexico, Vera Cruz {Boucard).

Specimens have been distributed under the name I have adopted,

given by M. de Chaudoir.

Anisodactylus rotundangulus.

Elongatus, niger, modice nitidus, pedibus piceis, antennis palpisque

piceo-rufis ; thorace lateribus arcuatis, aiigulis posticis late

rotundatis, foveis posticis lalis, modice impressis; elytris apice

haud sinuatis, supra simpliciter striatis, impunctatis.

Long. 7-7| lin. 6 2 •

Hab. Mexico, near the capital {Flohr).

NOTJOBIA DISPARILIS.

JEneo-cuprea {elytris $ cupreo-fuscis), glabra ; epislomatc, labro,
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palpis, antennis et pedibus piceo-rufis ; thoruce valde transverso,

ante medium late rotundato, delude vix sinuatim angustato, an-

gulis posticis rectis, anticis omnino rotundalis, supra impunctato,

fovea basali utrinque magna irregulari, subrugata : elytris

thorace basi latioribus, apice profunde sinuatis, supra (6)
fortiter striatis, interstitiis dorso subplanis, duobus marginalibus

alutaceo-opacis ; $ hand striatis, opacis, sutura costisque

tribus elevatis nitidis.

Long. 6-7 Hn. d 2 •

Hub. Chontales, Nicaragua (Belt).

NOTIOBIA PARILIS.

Glabra, capite thoraceque chalybeis, elytris cupreo-violaceis, subtus

nigra, antennis, pedibus antennisque interdum piceo-rufis ; thorace

valde transverso, ante medium late rotundato, deinde sinuatim an-

gustato, angulis posticis rectis, anticis omnino rotundatis ; elytris

utroque sexu politis, sulcato-striatis, interstitiis omnibus valde

convexis, apice sinuatis (nee dentatis).

Long. 6| lin. d $? •

Hab. Chontales, Nicaragua (Belt).

NOTIOBIA LIMBIPENNIS.

Subcupreo-cenea, nitida; thorace valde transverso, medio rotundato-

dilatato,postice modice anguslato, angulisposticis vix rectangulis

;

elytris oblongo-ovatis, apice fortiter sinuatis et extus dentatis,

profunde striatis, limbo laterali (apicem versus latiore) alutaceo

subtestaceo-opaco, fovea etiam lata antico-discoidali paullo alu-

taceo-opaca, interstitio tertio postice unipunctato ; antennis,

palpis et pedibus rufo-piceis.

Long. 5| lin. c? •

Hab. Chontales, Nicaragua (Belt).

NOTIOBIA LEIROIDES.

Latior, supra ccneoolivacea, labro, antennis basi, palpis et pedibus

rufis ; thorace valde transverso, medio rotvndato-dilatato, postice

angustato, angulis posticis rectangulis ; elytris apice paullulum

sinuatis, regulariter striatis, interstitiis (equulibus, apicem versus

angustioribus, marginalibus subopacis, tertio postice unipunctato,

margine apicali testaceo.

Long. 7 lin. $.
Hab. Mexico, Vera Cruz (Boucard).

NOTIOBIA CUPREOLA.

Angustior, polita, nigro-cenea, elytris cupreo-violaceis ; antennis

(articulis 1«»o-3«m nigris exceptis) labro, palpis et tarsisfulvo-tes-

taceis ; thorace lateribus antice valde rotundatis, postice vix sinu-

atim angustato ; angulis posticis fere rectis, supra impunctato,

foveis basalibus latis vagis ; elytris ( <$ 2 ) apice oblique leviter
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sinuatis, supra striatis, $ subtilissime alutaceis sed politis,

interstitio 3'° postice unipunctato.

Long. 4| lin. <j $ •

Hab. Costa Rica, Irazu, alt. 6000-7000 feet {Rogers).

Harpalus alienus.

Oblongus, modice convexus, niger nitidus ( $ elytris sericeo-opacis),

pedibus piceis, ntennis palpisque rufo-piceis.illis articulis 2 -4*'"

basi nigris ; thorace transversim quadrato, postice plusquam
antice angustato, lateribus rotundatis, angulis posticis obtusis,

impunctato, basi coriaceo, fovea utrinque late impressa ; elytris

apice ( S ? ) sinuatim subtruncatis, fortiter simpliciter striatis,

interstitiis paullo convexis, 3W postice unipunctato.

Long. 5-J-6 lin. d 2 •

Hab. Mexico, near the capital {Flohr).

Selenophorus amblyderus.

Oblongus, convexus, nigro-CEneus, antennarum articulo basali palpis-

que rufis, pedibus picescentibus ; thorace lateribus arcuatis, an-

gulis posticis rotundatis, fovea basali utrinque parva, margine

medio multistriato ; elytris glabris, striatis, striis apice pro-

fundioribus, interstitiis 3*°, 5 to
, et 7

m0 punctis seriatis parvis.

Long. 3|-4| lin. 6 2 •

Hab. Mexico, near the capital (Flohr).

Selenophorus callistichus.

Oblongo-ovatus, elongatus, minus convexus, cupreo-ceneus ; antennis

basi pedibusque flavo-testaceis ; thorace antice gradatim, versus

basin citius, angustato, angulis posticis rotundatis, basi tota

haud profunde punctulata ; elytris apice sinuatis, supra fortiter

striatis, interstitiis alternis punctis numerosis rotundatis seriatim

impressis ; tarsis posticis gracilibus, elongatis ; tibiis et tarsis

absque spinis fortibus

.

Long. 41 lin. c? $ .

Hab. Panama (Salvin).

Selenophorus tenuistriatus.

Oblongus, cupreo-aneus, antennis basi, palpis, tibiis et tarsis rufes-

centi-testaceis ; thorace transversim quadrato, antice minus et

citius quam postice modice angustato ; elytris apice haud sinuatis,

tenuiter striatis, interstitiis planis, alternis conspicue seriatim

punctatis.

Long. 2| lin. J $ .

Hab. Mexico, near the capital (Flohr).

Selenophorus mitis.

Oblongo-ovatus, niger, vix ceneo vel chalybeo tinctus ; palpis anten-

nisque fulvo-testaceis, labro et pedibus piceis ; capite Icevi.foveis

frontalibus obsoletis ; thorace quadrato, Icevi, foveis basalibus

Jatis, vagis, lateribus paullulum arcuatis, antice gradatim, postice
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vix angustato, angulis posticis obtusis ; elyiris apice leviter

sinuatis, supra striatis, interstitiis alternis punctis parvis seriatis ;

tibiis anticis sparsim spinosis, tarsis dilatatis, 3 subtus pauci-

squamosis.

Long. 3| lin. 3 2 •

Hab. Mexico, near the capital (Flohr).

Athrostictus, nov. gen. Selenophoro affine.

Corpus elongato-ovatum, supra {jprcacipue elytris) dense minute

punctatum. Caput ovatum, postice gradatim paullo angustatum.

Oculi magni sed non prominentes, postice orbitu inclusi. Antenna?

filiformes, graciles. Mentum profunde emarginatum, sinufundo

hand dentatum. Ligula angusta, apice libera, longe bisetosa ;

paraglossis latis ea longioribus. Elytra haud conspicue seriato-

punctata. Cateris ut in generibus Hypolitho et Harpalo.

Ad hoc genus Selenoph. speciosus (Dej.), Pangus metallicus

(Reich.), Hypolithus puberulus et H. chlcenioides (Dej.), et Harpalus
sulcatulus (Dej.) pertinent.

Athrostictus opalescens.

Oblongus, piceus, breviter erecte pubescens ; lahro, palpis, antennis

et pedibus rufo-fulvis ; capite et thorace nitidis, elytris opales-

centi-micantibus ; capite postice punclulato ; thorace quadrato,

lateribus fortiier arcuutis, angulis posticis fere rotundatis,

basi late subrugose punctulatis ; elytris apice leviter sinuatis,

exarato-striatis, interstitiis minute crebre granulatis, 3io et 5to

indistincte seriatim punctatis ; corpore subtus nigro, Icete opales-

cente ; metasierno punclulato.

Long. 4 lin. <$ $ .

Hab. Panama (Salvin).

Athrostictus sericatus.

Latior, oblongus, niger, omnino punctulatus, breviter erecte fulvo-

pubescens ; antennis, palpis et tarsis obscure rufescentibus

;

thorace transversim quadrato, postice vix angustato, angulis

anticis haud prominulis, posticis fere rectangulis, lateribus

paullulum arcuatis ; elytris Icete aureo-sericeo relucentibus,fortiter

striatis, interstitiis clensissime punctato-granulatis ; corpore

subtus nigro nitido, opalescente, punctulato.

Long. 6^ lin . $ .

Sab. Mexico, Vera Cruz (Boucard).

Bradycellus lucidus.

Testaceo-rufis ; elytris piceo-fuscis, polilis, striis (suttirali, mar-
ginalibusque exceptis) nullis ; meso- et metasternis ventrisque

basi nigris; capite latiore ; thorace vix elytris angustiore, postice

valde sinuato-angustato, angulis posticis rectis.

Long. 3 lin.

Hab- Mexico.
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Bradycellus subobsoletus.

Castaneo-fuscus, subtus nigricans, antennis basi pedibusquejiavo-
testaceis ; elytris striis suturali et marginalibus profundis, disco

striato-punctatis.

Long. 2^-3 lin.

Hab. Mexico, near the capital {Flohr).

ACUPALPUS CIRCUMDATUS.

Elongato-oblongus, castaneo-fuscus ; antennis basi, palpis, pedibus

margineque angusto elytrorum Jlavo-testaceis ; thorace postice

valde angustato, Icsvi, basi utrinque haudfoveato, parum punc-
tata, lateribus anticefortiter rotundatis, postice sinuatis, angulis

posticis proniinulis rectis ; elytris striis modice impressis, haud
punctatis, striola scutellari nulla.

Long. 2^ lin.

Hab. Mexico, Vera Cruz {Boucard).

ACUPALPUS FLOHRI.

Elongato-oblongus, castaneo-rufus, capite supra, elytris utrinque

disco, abdomineque castaneo-fuscis ; capite fronte foveolata ;

thorace lateribus usque angulos posticos obtusos rotundatis, basi

utrinque grosse sparsim punctato ; elytris simpliciter striatis,

striola scutellari nulla.

Long. 2 lin.

Hab. Mexico, near the capital {Flohr).

ACUPALPUS OBESUS.

Latior, oblongo-ovatus, castaneo-fuscus, thorace et elytris indistincte

castaneo-rufo limbatis ; palpis, antennis basi pedibusquefulvo-
testaceis; thorace transverso, sublunato, lateribus omnino rotun-

datis et angulis posticis fere nullis, supra impunctato ; elytris

subpunctulato- striatis, striola scutellari elonyata, obliqua.

Long. l£ lin.

Hab. Mexico, near the capital {Flohr).

ANCHOMENUS MONTEZUMA.

Elongatus, gracilis, piceo-niger ; capite ovato ; oculis haud pro-
minentibus, orbitu posteriore sensim angustato ; thorace elongato,

truncato-cordato, lateribus explanato-reflexis, angulis posticis

rectis ; elytris convexis, elongato-ovatis, punctulato-striatis, apice

oblique sinuatis, marginibus basali et laterali explanato-rejlexis ;

pedibus elongatis.

Long. 4J-5| lin.

Hab. Mexico, near the capital {Flohr).

Anchomenus transpunctatus.

A. anthracino {Dej.) qffijiis, oblongo-ovatus, niger, subtus cum
pedibus nitidus; elytris sericeo-nitentibus ; capite et thorace

cyaneo-tinctis ; antennis articulo basali subtus rufo-piceo ; capite

parvo, pone oculos gradatim angustato ; thorace elytris multo
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angustiore, rotundato, postice magis quam antice angustato
;

elytris tenuiter striatis, stria tertia 3-, stria secunda 2-punc-
tata.

Long. 4 lin. d $ .

Hab. Mexico, near the capital (Flohr).

Anchomenus scutifer.

Elongato-ovatus, niger, nitidus, supra leviter cyaneo-tinctus

;

antennis articulo basali rufo; capite Icevi, oculis vix prominulis

;

thorace magno, ovato, lavi ; elytris thorace vix latioribus, acute

etfortiter striatis, interstitiis plants, tertio 4-5-punctato.

Long. 4|-5| lin. 6 2 •

Hah. Mexico, near the capital (Flohr).

Anchomenus vixstriatls.

Parvus, gracilis, fusco-ceneus politissimus ; palpis, antennis basi,

pedibusque fuho-testaceis ; thorace subcordato-ovato, angulis

rotundatis ; elytris ovatis, striis vix impressis, interstitiis patd-

lulum convexis 2ndo bi- vel tripunctato ; metasterni episternis

brevibus, latis, epimeris transversis.

Long. 2| lin. J ? •

Hah. Mexico, near the capital (Flohr),

Anchomenus concisus.

A. vixstriato affinis, metathoracis episternis brevibus. Fusco-

ceneus, modice nitidus ; palpis, antennis, pedibus, margineque

deflexo elytrorum fulvo-testaceis ; capite collo transversim de-

presso ; thorace subcordato, postice sinuatim angustato, angulis

posticis fere rectis, margine laterali explanato-refexo, fulvo

;

elytris ovatis apice oblique sinuatis, supra acute striatis, inter-

stitiis planis, tertio tripunctato.

Long. 3-3| lin.

Hab. Mexico, near the capital (Flohr).

Anchomenus suffectus.

A. conciso simillimus : differt elytris amplioribus, thorace an-
gustiore marginibus lateralibus anguste reflexo-marginatis,

postice magis sinuatis, antice angulatim rotundatis- Castaneo-

fuscus ; palpis, antennis pedibusque fulvo-testaceis, margine an-

gusto thoracis, epipleurisque elytrorum obscure testaceis ; elytris

acute striatis, apice oblique fortius sinuatis, interstitio 3io tri-

punctato.

Long. 3 § lin.

Hab. Mexico (Boucard).

Anchomenus nugax.

A. conciso affinis : differt thorace latiore, postice multo minus at-

tenuate, antice distincte angustato. Castaneo-fuscus, vel ameo-

fuscus, nitidus; palpis, antennis et pedibus jjicm, raro fulvo-

testaceis ; thorace quadrate, paido ante medium subangulatim
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ddatato, deinde postice paulo angustato, angulis posticis rectis,
margine laterali anguste explanato-reflexo vixpallidiore ; elytris
minus rotundato-ovatis, apice vix sinuatim oblique truncatis,
supra acute striatis, interstitiis planis, 3io tripunctato ; margine
deflexo interdum testaceo.

Long. 3| lin. rf $
Bab. Mexico, near the capital (Flohr).

Anchomenus simplicior.

A. nugaci proxime affinis : differt tantum thorace paullulum
angustiore, lateribus antice cequaliter rotundatis mdlomodo
angulatis, postice vix conspicue sinuatim modice angustato, an-
gulis fere rectis, margine laterali angustissime explanato haud
pallido : piceo-niger,vix aneo-tinctus, antennis palpis et pedibus
Piceo-rufis ; elytris ovatis, subtiliter striatis etc. ut in prcecedenti-
bus.

Long. 3 lin.

Hab. Mexico, near the capital (Flbhr).

Glyptolenus, nov. gen. Anchomeno affine.

Corpus gracile. Caput angustum, ovatum. Mentum sinu dente
magna elongato. Palpi nudi, articulis terminalibus cylindricis.
Thorax angustus, ante medium angulatim dilatatus, dorso grosse
transversim rugatus. Elytra ampla, convexa, apice haud
sinuata, supra fortiter sulcata. Prostemum apice marginatum
promirmlvm. Metasterni episterna elongata. Pedes graciles ;
tibxat et tarsi fortiter sulcata ; tarsorum articulis l°-4«™ latitu-
dine cequales, plantis pubescentibus, 4*° emarginato.

Glyptolenus rugicollis.

Niger, subnitidus ; thorace capite vix latiore, oblongo, postice
sinuatim paulo angustato, angulis posticis subrectis, supra grosse
rugato; elytris latis, convexis, apice rotundatis, supra grosse
profwide striatis, interstitiis convexis ; antennis, palpis, tibiis
et tarsis piceo-fulvis. £ .

Long. 3| lin.

Hab. Chontales, Nicaragua (Belt).

CoLPODES STRICTICOLLIS.

Elongatus, niger, niticlus ; palpis, antennarum articulis 4°-ll«™
tarsisque pxceo-rufis ; thorace fere orbiculari, basi fortiter con-
stricto, margmibus lateralibus rotundato-explanatis, supra
Icevi pohto; elytris convexis, marginibus lateralibus explanatis
Icevibus, apice vix sinuatis, supra valde convexis, sulcato-
stnatis.

Tarsi articulo 4 f
° latiusculo, emarginato, subtus sublonge setoso,

articulis 10-3'"" quatuor posteriorum supra bisulcatis.
Long. 6 lin.

Hab. Chontales, Nicaragua (Belt, Janson).
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COLPODES INTERGENEUS.

Gracilis, piceo-niger ; elytris purpureo-fuscis ; palpis, antennis

pedibusque pallide testaceis ; capite co/lo supra transversim

depresso; thorace angusto, quadrato, antice paulo rotundato-

dilatato, postice vix sinuatim modice angustato, angulis posticis

distinctis subobtusis, margine laterali angusto ; elytris elon-

gato-ovatis, apice oblique (haud sinuatim) truncatis, supra

subtiliter subpunctulato-striatis, interstitiis planis, tertio 3-

punctato.

Tarsi 2 antici articulo 4to lutiusculo, breviter bilobo, subtus longe

setoso.

Hab. Costa Rica, Irazu, 6000-7000 feet (Rogers).

COLPODES GRATUS.

Elongato-ovatus, convexior, subceneo-niger ; palpis, antennis,

tibiis et tarsis piceo-rufis; palpis articulo ultimo sublineari

;

thorace ovato, lateribus cequaliter rotundatis, paullo ante basin

sinuatim citius angustatis, angulis posticis subobtusis, margine
cequaliter anguste explanato ; elytris apice leviter sinuatis, in-

terstitiis paululum convexis, 3'° puncto unico solum conspicuo.

Tarsi articulo At0 subtus longe setoso, quatuor anteriorum breviter

bilobo, lobis incequalibus.

Long. 4£-5 lin. 6 $ .

Hab. Costa Rica, Irazu, 6000-/000 feet (Rogers).

COLPODES DUPLEX.

Elongato-ovatus, subceneo-niger, elytris purpureo-fuscis ; palpis,

antennis (art. 5°-ll mn dilutioribus) pedibusque rufo-piceis; tho-

race quadrato, ante medium rotundato-dilatato, deindepaullo vix

sinuatim angustato, angulis posticis subreciis ; elytris apice

oblique sinuatis, striatis, interstitiis planis (versus apicem con-

vexis), 3'° tripunctato, puncto anteriore interdum deficiente

;

elytris raro ceneo-fuscis.

Tarsi, articulo 4 l° subtus sparsim longe setoso, quatuor anteriorum

brevissimo bilobo.

Long. 3^-4 lin. d $ •

Hab. Costa Rica, Irazu, 6000-7000 feet (Rogers).

COLPODES OBSCURELLUS.

Elongatus, vix convexus, nigro-olivaceus ainescens ; palpis apice

favo-testaceis, antennarwm articulis 3 basalibus et tarsis piceis ;

thorace parvo, quadrato-cordato, transversa, lateribus antice

valde rotundatis, justice sintuxtim modice angustato, angulis

posticis subobtusis ; elytris apice fortiter oblique sinuatis, supra

subpunctulato-striatis, interstitiis paidlulum convexis, 3'° (in

striis) tripunctato ; metasterni epistemis elongatis ; cpimeris

postice fortiter rotundatis.

Tarsi, articulo 4'° suhtn.s longe setoso, quatuor antcrioribus leviter

tantum emarginatis.
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Long. 5 lin.

Sab. Costa Rica, Irazu, 6000-7000 feet (Rogers).

COLPODES LACTIPES.

NY^iceus,ped^usalbo-teStaceis,palpisantennisquerufo-testaceis-
labro etmandibulispiceo-rufis; thorace cordato, antice fortiter
rotundato, postice valde angustato, ante angulos breviter recto •

elytris amphs, convexis, apice sinuatis, iridescentibus, striatis

Lon 5 Hn°

tripUnCtato
'' metast<*>n epistemis elongatis.

Tarsi, articuh 4*° latiusculo, 2 anterioribus breviter bilobis, cceteris
emarginatis.

Hob. Chontales, Nicaragua (Belt).

COLPODES PROCEPHALUS..

Elongatus, vix convexus, niger ; elytris purpurascentibus ; capite
elongato, post oculos gradatim angustato, collo supra hand trans-
versim depresso, ocuhs hand prominulis ; palpis et antennis
piceis; thorace valde elongato, obhngo-ovato, postice paullo
leviter angustato, anguhs posticis obtusis vel rotundatis, supra
subtiliter transversim striata; ehjtris ellipticis, apice fortiter
simmtis, striatis, mterstitio &° tripunctato ; metasterni epistemisbrenbus quadratis. r

Tarsi articido 4to latiusculo, profimde emarc/inato
Long. 5 lin.

Sab. Guatemala (Salvin).

COLPODES PROLIXUS.

Elongatus, gracilis, pedibus antennisque valde elongatis, castaneo-
piceus, palpis, pedibus et antennis rufo-piceis ; capite elonaato-
ovato post oculos crasso, rotundato, oculis vix prominulis, collopaullo angustato, supra transversim depresso; thorace quam canut
vixlatiore, cordato, postice sinuatim angustato, anqulis postice
rectis, apice obtusis; elytris oblongo-ellipticis, apice extus oblique
truncatis, apud suturam triangulariter excisis, anquh apicali
deniformi, supra punctulato-striatis, interstitio 3*> tripunctato;
metasterni epistemis brevissimis.

Lon- Th?
h At° pr0funde emar9in«to, lobulis valde incequalibus.

Hab. Costa Rica, Irazu, 6000-7000 feet (Rogers).

COLPODES PARVICEPS.

Ellipticus, ceneo-olivaceus, politus, antennis tibiis et tarsis rufo-
testaceis;palpispiceis, articuh ultimo apice attenuato rufo; capite
parvo, ocuhs prominulis, mox pone oculos angustato ; thorace
quadrato antice longe postice paullulum angustato, marqinibus
explanatis, anguhs posticis rectis ; elytris oblongis, prope basin
transversa convexis, apice leviter simmtis, dorso sfriato-punc-
tutatis, strns prope basin evanescentibus, prope apicem incisis •

metasterni epistemis elongatis, angustis.
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Tarsi articulo quarto profunde emarginato, lobulis valde incequa-

libus.

Long. 4 lin.

Hob. Chontales, Nicaragua {Belt).

COLPODES AUROTINCTUS.

Parvus, elongato-ovatus, supra nigro-ameus ; dytris aurato-ameis

viridi tinctis, politis ; palpis, antennis, trochanteribus et tarsis

rufo-piceis ; corpore subtus femoribus tibiisque nigro-piceis

;

capite gracili, collo angustato, supra transversim depresso

;

thorace quadrato, lateribus fere regidariter paullo rotundatis,

postice paullidum magis quam antice angustato, angulis obtusis,

rnargine explanato rufescente ; elytris ovatis, subtiliter acute

striatis, interstitiis planissimis ; metasterni episternis vix

elongatis.

Long. 3% lin.

Tarsi articulo 4*° quatuor anteriorum profunde emarginato vel

bilobo, duorurn posteriorum modice emarginato, lobidis paullo

ina?qualibus.

Hab. Costa Rica, Irazu, 6000-/000 feet {Rogers).

COLPODES PROSTOMIS.

Elongato-oblongus, niger, nitidus, elytris violaceo-tinctis, palpis

gracilibus antennisque rufo-piceis ; capite mo.v pone oculos an-

gustato, collo cylindrico, supra depresso ; mandibulis valde elon-

gatis ; thorace elongato-quadrato, supra loevissimo ; antice prope

angidos angustato, postice longius et minus, vix sinuatim, angus-

tato, angulis posticis subrectis apice obtusis, rnargine laterali

suba'qualiter explanato-reflexo ; elytris oblongis, valde convexis,

apice sinuatis, fortiter, prope apicem, profundius, striatis, inter-

stitiis paullo convexis, 3™ tripunctato ; metasterni episternis

brevibus.

Tarsi, articido 4'° bilobo, lobulis valde ina'qualibus.

Long. 6i-7 lin. <3 £ .

Hab. Costa Rica, Irazu, 6000-7000 feet {Rogers).

COLPODES CYANOSTOLUS.

C. cyanonoto affinis ; differt thoracis angulisposticis fere rotundatis.

Oblongus, violaceo- vel chalybeo-niger, supra cceruleus ; thorace

lateribus regidariter rotundatis, angulis posticis obtusis j elytris

subtilissime punctulato-striatis, striis apice haud profundioribus.
Tarsi, articulo quarto bilobo, lobidis valde incequalibus.

Long. b\ lin.

Hab. Chontales, Nicaragua {Belt).

COLPODES CHONTALENSIS.

C. cyanonoto affinis, niger; elytris viridi-ceneis, fortiter punctulato-

striatis, striis apice haud profundioribus, interstitiis paulo con-

vexis ; thorace quadrato, lateribus regulariter rotundatis, postice

haud sinuatis ; antennis rufo-piceis.
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Long. 5 1 lin.

Hab. Chontales, Nicaragua {Belt)

.

COLPODES LEBIOIDES.

C. chalybeo affinis, niger, capite thoraceque ceneo-tinctis, elytris
cceruleis; antennis tarsisque rufo-piceis ; capite parvo, max pone
oculos angustato

;
thorace parvo, quadrate, medio leviter dilatato,

angulis posticis subrectis ; elytris latiusculis et brevibus, paulo
converts, apice hand sinuatis, acute striatis, interstitiis plans.

larsi supra trisulcati. r

Long. 3-3f lin.

Hab. Chontales, Nicaragua (Belt).

COLPODES PRINCEPS.

C. cseruleornarginato affinis, ccvruleus, elytris Icete purpureo-
cupreis; thorace antice magis quam postice angustato, medio sub-
angulatim dilatato, lateribus postice nullomodo sinuatis, anqulis

wrulel
S! S Striat

°-Punctatis> m<*rgine incrassato

Long. 5| lin.

Hab. Chontales, Nicaragua {Belt).

COLPODES SUPERBUS.
C. cseruleomarginato affinis, nigro-politus, elytris late aureo-

cupreis; palpis, antennis et tarsis rufo-piceis ; capite mow none
oculos prommentes angustato : thorace medio fortiter dilatato
antice gradatim postice citius et valde sinuatim angustato ; anqulis

Lon 6°Un
U$

'
*"**

'
dytr0rum striis vix ^nspicuis.

Hab. Chontales, Nicaragua (Belt).

COLPODES VIRIDIAURATUS.
C caeruleomarginato affinis, subtus chalybeus, supra Icete viridi-

ceneis, elytris mterdum viridi-auratis vel cupreo-auratis ; capitemox pone oculos prominentes angustato ; thorace valde transversa,
lateribus regulariter rotundatis, postice hand sinuatis, angulis
posticis hand exstantibus, vix rectis , elytris conspicue striata-
JJliiitljL (Xv%S •

Long. 7 lin.

Hab. Chontales, Nicaragua (Belt).

COLPODES CHRYSOPTERUS.
Elongatus, niger nitidus, elytris aurato-mneis ; thoracis marqine

palpis, antennis et tarsis rufescenti-piceis , capite mox pone oculosmagnos subito angustato
; thorace fere ut in C. cseruleomarginato,

medio mtundato-dilatato, lateribus postice sinuato-angustatis, an-
gulis posticis subrectis,- elytris elongatis, striata-nunctalis, ver-
sus apicemstrus acute incisis et minus punctulatis.

larsi tat
i, subtus dense pubescentes, articulo 4to bilobo

Long. 5£ hn.
Hab. Chontales, Nicaragua (Belt).
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COLPODES PROLONGATUS.

Valde elongatus, elegans, viridi-eeneus, elytris late aureo-cupreis

;

capite pone oculos elongato, gradatim angustato ; thorace ovali,

angulis posticis rotundalis ; elytris apice sinuatis, longe productis

sed hand spinosis, striatis, striis passim cequaliterfortiter incisis,

interstitiis planis.

Tarsi articulo quarto 2 anteriorum bilobo, 4 posteriorum emarginato,

lobulis hand prolongatis.

Articulo unguiculari biseriatim setoso.

Long. 6^ lin.

Hab. Chontales, Nicaragua (Belt).

Leptotrachelus puncticollis.

Fulvo-testaceus, immaculatus, pedibus pallidioribus ; capite Icevi,

post oculos paullo rotundatim angustato, convexo ; thorace antice

prope apicem distincte angustato, ante medium rotundato-dilatato ;

supra passim punctulato, versus angulos posticos grossius punc-

tata ; elytris depressis, punctato-striatis.

Long. 4J-4|- lin.

Hab. Chontales, Nicaragua (Janson).

Leptotrachelus panamensis.

Fulvo-testaceus fuscescens, sutura angusta plagaque apicali nigro-

fuscis ; antennis et pedibus pallidioribus : capite Icevi ; thorace

antice prope apicem angustato, lateribus anticis leviter rotundatis,

ante basin paullo sinuatis, supra punctato et medio dorsi punc-

tato-rugoso.

Long. 4| lin.

Hab. Panama.

Celia costaricensis.

Oblongo-ovata, nigra, polita, plus minusve csnescens vel fusco-

cenea ; antennis piceo-nigris, articulis 1° et 2° vel l<>-3"'» rufis

;

thorace convexo, mox pone angulos anticos rotundato-dilatato,

deinde usque ad basin leviter arcuato vel subreeto, basi utrinque

foveolis duabus distantibus Icevibus, inleriore recta, exteriore versus

unguium oblique ducta ; elytris prope apicem angustatis et com-

pressis, striatis, striis lateralibus evanescentibus, striola scutel-

lari ad basin secundce oriente suturam hand attingente, interstitiis

paullo convexis ; pedibus piceis, tarsis pallidioribus ; prosterni

apice dilatato subtruncato.

Long. 4 lin.

Variat. 1, elytrorum interstitiis planissimis ; 2, striis subtilissimis

subpunctulatis ; 3, forma abbreviata, ovata.

Hab. Irazu, Costa Rica, alt. 6000-7000 (Rogers).

Curtonotus putzeysi.

Elongato-oblongus , niger nitidus, subtus cum pedibus picescens, an-

tennis et palpis piceo-rufis ; thorace lateribus valde rotundatis,

juxta basin fortiter subito constricto, angulis posticis rectis, limbo
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antice et postice grosse punctato ; elytris thorace vix latioribus,

parallelis, striis conspicue punctatis, omnibus acute impressis.

S tibiis intermediis medio intus hand dentatis.

Long. 7\ liu. 6 2 •

Hab. Mexico, near the capital (FloAr).

Differs from C. substriatus by its larger size and more robust pro-

portions, and by the stronger and more uniform striation of the

elytra. The S is destitute of the broad tooth on the inner side of

the middle tibiae. Immature individuals are reddish piceous with

paler margins.

DlPLOHARPUS EXSTRIATUS.

Oblongo-ovalus, supra Icevissimus ccneo-relucens, subiridescens ; par-
tibus oris, antennis pedibusque fulvis ; mandibulis longissimis,

rectis ; thorace ovato, marginibus postice explanato-elevatis, angii-

tis posticis rotundatis ; elytris absque striis, marginali excepta.

Long. 3| lin.

Hab. Chontales, Nicaragua {Belt).

Pericompsus longulus.

Elongatus, parallelogrammicus, castaneo-piceus, capite margini-

busque thoracis rufis; elytris fulvo-testaceis plaga mediana oblonga

communi { postice usque ad marginem dilatata) nigro-picea ; par-
tibus oris, antennis pedibusque pallidis ; thorace transverso,

postice fortiter sinuatim angustato, angulis posticis rectis, mar-
ginibus paullo explanato-rejlexis.

Long. 1 lin.

Hab. Mexico, near the capital (Flokr).

Xystosomus belti.

Elongato-ovatus, modioe convexus, politus, viridi-ceneus, elytris

aureo linctis ; antennis fulvis, pedibus rafo piceis, corpore subtus

piceo ; foveis frontalibus longis ab sulculo oculari utrinque carina

separatis ; oculis maximis ; thorace transverso, antice prope an-
gulos fortiter rotundato-angustato, postice baud angustato, angulis

posticis rectis ; elytris striis punctulatis novem, \ma_3tiam v[x im .

pressis {\
ma versus apicem excepta), 4a-; a"* apice evanescentibus

.

Hab. Cbontales, Nicaragua {Belt).

Xystosomus olivaceus.

X. belti affinissimus ; differt colore supra omitino olivaceo-ceneo,

antennis obscure cinereis, urticulis 4 basalibus piceis ; thorace

transverso, antice subito rotundato-angustato, postice hand angus-

tato, sed leviter sinualo, angulis posticis acutis ; elytris paullo

convexis, ovatis, moxpone humeros rotundato-dilatatis, margineque
explanato et fortiter reflexo, punctulato-striatis , striis l°-.3«m

vix impressis
; pedibus et pa/pis obscure piceis, articulo subnlatn

rufo.

Long. 2\ lin.

Hab. Cbontales, Nicaragua {Belt).

Proc. Zool. Soc 1878, No. XXXIX. 39
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Tachys diploharpinus.

Oblongus, modice convexus, sericeo-nitens , subopalescens ; partibus

oris, antennispedibusque fulvis ; mandibulis acute hamatis ; oculis

prominulis ; foveis frontalibus fortiter impressis, post oculos cur-

vatis ; thorace lato, postice modice sinuato-angustato, angulis

posticis exstantibus acutis, margine laterali elevato-explanato

;

elytris Icevibus, stria suturali solum fortiter impresso, striola api-

cali recurva fortiter impressa, apice setifero, foveis irregularibus

duabus submarginalibus, puncto discoidali mediano.

Long. 1^ lin.

Hab. Chontales, Nicaragua (Jansoti).

A species remarkable for its many points of resemblance to the

genus Diploharpus.

Bembidium (Notaphus) flohri.

Oblongum, parallelogrammicum, deprcssum, ccneum nitidum, elytris

pallido-testaceis, regione scutellari, gutta utrinque discoidali,

maculaque majore poslmediana transversa fuscis ; palpis, antennis

etpedibus fulvo-testaceis ; sulcis frontalibus modice impressis sim-

plicibus ; capite Icevi ; thorace postice angustato, angulis posticis

obtusis fere rotundatis, supra medio bast strigoso, fovea utrinque

vaga, lata, rugulosa, carinaque acuta oblique ad angulum posticum

ducta ; elytris thorace vix latioribus, integriter punctulato-striatis,

interstitiis planis, tertio tripunctato.

Long. 2-2| lin.

Hab. Mexico, near the capital (Flokr).

The species belongs to an unnamed group near Notaphus, and is

only referred to the latter for general guidance as to its position.

Bembidium (Notaphus) placitum.

Elongato-oblongum, depressum, viridi- vel subcupreo-aneum, elytris

cupreo-fuscis ( c? nitidis, $ subopacis) vitta laterali ab humero

usque medium, intus biloba, fasciaque maculari ante apicem, fulvo-

testaceis ; sulcis frontalibus latis haud profundis ; thorace late

rotundato, postice magis quam antice angustato, a?igulis posticis

obtusis, fovea media profunda carinaque parva juxta angulum ;

elytris subtiliter punctato-striatis, interstitiis planissimis, tertio

3 -punctata ; palpis, antennis pedibusque obscure piceis.

Long. 3 lin.

Hab. Mexico, near the capital (Flohr).

This species has been mistaken for N. semifasciatus of Say. His
description, however, suits much better an equally common and
similar, but smaller, Mexican species.

Bembidium (Peryphus) rogersi.

Gracile, convexiusculum, nigro-aneum, pedibus piceis, antennarum
articulo basali subtus rufo ; thorace anguste cordato, antice ro-

tundato, postice sinuatim angustato, angulis posticis rectis, basi

transversim depresso, vage punctato, foveis profundis carinaque

clevata ad marginem fere purallela ; elytris punctulato-striatis,
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interstitiis converts pernio undulatis, tertio foveis duabus maqnis
vagis impressis, stria 7"m obsoleta.

Long. 2\ lin.

Hab. Costa Rica, Mount Irazu, alt. 6000-7000 feet (Rogers).

Bembidium (Peryphus) submaculatum.
Elongato-ovatum, modice convexum, fusco-aneum, elytris utrinque

versus apicem macula obliqua flavo-testacea ; antennis piceis ar-
ticulo 1™ et 2*>-4*« basipedibusquefavo-testaceis; palpis maxiU
laribus articulo penultimo obscuro ; thorace transversim quadrato
antice modice rotundato, postice leviter sinuatim angustato, anquli's
postias subrectis, fovea basali profunda vage rugosa, carinaque
obliqua juxta unguium ; elytris subtiliter striato-punctulatis, striis
mterdum magis impressis, 7ma abbreviata, exterioribus omnibus
versus apicem obliteratis, interstitio 3 io bipunctato

Long. 2i lin.
r

Hab. Mexico, near the capital (Flohr).
Specimens received from Paris as "submaculatum, Chaud. MSS "

have the striae impressed; in Mr. Flohr's specimens the rows ofnne clear punctures are superficial. The nearly allied B mevi-
canum, Dej., is much larger, and has a short curved fold instead of
a distinct carina at the hind angles of the thorax.

Lachnophorus semirufus.

Breviter oblongus, erecte pilosus, capite thoraceque rufis, elytris
pectore^ abdommeque nigro-aneis, palpis antennis pedibusque flavo-
testaceis; capite postice modice angustato, oculis minus prominu-
lis, vertice grossissime punctatis ; thorace late cordato versus
basin modice angustato, grossissime intricato-punctato ; elytris
quadratis, fortiter punctato-striatis, interstitiis supra paulo
planahs, crenulatis, tertio 3-foveato.

Long. 2| lin.

Hab. Chontales, Nicaragua (Belt)

.

Lachnophorus leucoscelis.

L. laevicolli (Reich.) proxime affinis. Elongatus, nigro-aneus
nitidus, supra glaber ; palpis antennarumque articulis i basalibus
rufo-testaceis ; tibiis (apice excepto) albo-testaceis ; capite (cum
ocuhs) quam thorax latiore, punctis magnis conspersis ; thorace
rotundato-cordato, valde convexo, postice fortiter angustato basi
constneto et depresso.fere impunctato, polito ; elytris profunde
stnatis, striis a basi usque paulo ultra medium grosse punctatis

Long, vix 2 lin.

Hab. Chontales, Nicaragua (Belt).

Lachnophorus longulus.

In hoc genere elongatus, convexior, olivaceo-aneus, breviter setosus
;

elytris sordide fusco-albis, pone medium fascia irregulari fusc'a
prope suturam valde di/atata ; antennis piceo-fuscis, articulo lasati
infra rufo ; femoribus fluvo-testaceis, basi et apice piceo-niyri* .

3<J*
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tibiis et tarsis piceis, Mis dimidio basali rufo-piceis ; capite longitu-

dinaliter vage striato ; thorace angusto, elongato-ovato, lateribus

anticis modice rotundatis, basi angustata, angiitis posticis haud,

exstantibus, supra viridi-ceneo subtiliter alutaceo et punctulato

;

elytris oblongis, apice distincte sinuato-truncatis , fortiter exarato-

striatis, striis dimidio basali punclatis, interstitiis planis, serialim

punctulatis, disco utrinque 'A-foveatis.

Long. 2\ lin.

Hab. Chontales, Nicaragua {Belt, Janson).

Lachnophorus sculptifrons.

L. elegantulo similis. Gracilis, breviter pallido-hirsutus, viridi-

ameus ; antennarum articulo basali infra, 2°-Aum basi, femoribus

{annulo basali et genibus exceptis) tibiisque {apice excepto) rufo-

testaceis ; elytris albo- et flavo-testaceis, fascia ultra medium

fuscocenea ; capite crebre longitudinaliter strigoso et punctato,

thorace elongato-cordato, paullulum dilatato, alutaceo-opaco et

sparsim punctulato ; elytris acute striatis, striis basi punctatis,

interstitiis planatis uniseriatim punctulatis , disco trifoveato, foveola

anteriore solum conspictia.

Long. 2 lin.

Hab. Guatemala, Chinautla, alt. 4100 fret (Salvin); Chontales

{Belt).

Chalyhe beLti.

Gracilis, subceneo-nigra, breviter griseo-setosa, setis longioribus nigris

commixtis ; antennis ut in gen. Ega brevibus extus incrassatis,

brevius hirsutis, articulis tribus basalibus flavis, 4'°- J
mum nigro-

fuscis, 8V0— 11 mum albis ; capite grosse reticulato-punctato ; thorace

gracile cordato, grosse discrete punctato ; elytris pone basin valde

transversim depressis, acute exarato-striatis, interstitiis summis
planatis, distanter lineato-punctatis, utrinque fasciis angustis

brevibus macularibus testaceo-albis duabus ; pedibus albis, femo-
ribus, tibiis tarsisque apicefuscis.

Long. l£ lin.

Hab. Chontales, Nicaragua {Belt).

Casnonia tubulifera.

Subceneo-niger, elytris macula anteriore antice ramum acl basin

emittente, altera apicali marginibusque rufo-testaceis ; antennis

pedibusque rufescentibus ; capite Icevi, mox pone oculos subito con-

stricto, deincle in collum tubuliforme prolongato ; media froute
bicallosa ; thorace minus elongato, grosse punctato ; elytris oblon-

gis, politis, nudis, apice leviter sinuatim truncatis, angulo exte-

riore obtuso, supra striato-punctatis, striis interioribus quatuor
post medium interruptis, interstitio tertio trifoveato, calloque

posteriore submarginali.

Long. 3 lin.

Hab. Chontales, Nicaragua {Belt).
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Caloph^ena cruciata.

C. acuminates (Oliv.) affinis. Nigro-cyanea, nitida ; elytris

utrinque maculis magnis quadratis duabus (interstitia sex occu-

pantibus) albo-testaceis, basi et apice anguste cruceque mediana
nigro-eyaneis ; thoraee valde elongato, anticemagis quam postice

recte angustato ; elytris punctulato-striatis, interstitiis modice

convexis ; antennis articidis 5°-ll um fulvis.

Long. 6i| lin.

Hab. Chontales, Nicaragua (Belt).

Caloph^ena laevigata.

C. acuminata (01.) affinis. Colore Icetlus cyanea ; elytris medio

violaceis, striis (apud maculas albas exceptis) nullo modo im-

pressis ; thoraee valde elongato, antice subrotundatim, postice

sinuatim angustato ; elytris aculeatis, maculis utrinque duabus

transversis, albo-testaceis,prima interstitia 5, secunda 6 occupante.

Long. 6£ lin.

Hab. Panama\

Catascopus chontalensis.

Supra Icete viridi-ceneus, elytrorum limbo aurato, pectore et pedi-

bus nigro-piceis, abdomine castaneo ; capite post oculos gradatim
modice angustato, sed haud elongato-, oculis valde exstantibus ;

thoraee transverso vel late cordato, angulis anticis modice prowctis,

margins exteriore late explanato et valde rotundato usque ad
summum angulum, postice sinuatim angustato, angulis posticis

exstantibus acutis; elytrispunctato-striatis, interstitiis vix convexis.

Long. 6 lin.

Hab. Chontales, Nicaragua (Belt, Janson), 4 exempl.

The elytra viewed from the front against the light have a delicate

milky opalescent bloom, as in C. validus, to which the species is

very closely allied.

Catascopus angtjlicollis.

Supra viridi-ceneus, corpore subtuspedibusque nigro- vel rufo-pieeis,

abdomine castaneo; capite mox pone oculos subito angustato;

thoraee subquadrato, angulis anticis angustis promiuulis, margine

explanato, laterali angusto, ante medium angulato, postice sinua-

tim angustato, angulis posticis prominulis acutis, sup>ra distinc-

tius transversim strigato, margine explanato grosse punctato

;

elytris punctato-striatis, interstitiis paullidum convexis.

Long. 6 lin.

Hab. Chontales (Belt).

COPTODERA SCINTILLANS.

C. acutipenni (Buq.) affinis. Elongato-oblonya, supra capite tho-

raceque aarato-viridibus politissimis, elytris aurato-cupreis ;

partibus oris, epistomate, antennis, corpore subtus pedibusque

fulvo-testaceis, tibiis obscuris ; thoraee valde transverso, lateribus

rotundatis nullo modo angulatis, margine late elevato-explanato,
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impunctato ; elytris amplis, truncctturce angulis acutis sed non

ut in C. acutipenni productis, subtiliter punctato-striatis, striis

vix impressis, interstitiis plants.

Long. 5 lin.

Hab. Chontales, Nicaragua {Belt).

EURYCOLEUS BELTI.

E. 13-punctato {Chaud.) proxime affinis, differt maculis pauci-

oribus magnitudineque cequalibus. Latus, ovatus, testaceo-rufus ;

elytris flavo-testaceis, maculis utrinque 7 margineque subapiccdi

nigris; antennis rufescentibus, articulis 1° {apice) et 2°-Aum,palpis

{apice excepto), femoribus apice, tibiis et tarsis nigris ; elytro-

rum maculis 3 sxituralibus {apicali communi antice dilatata),

1 subhumercdi, 2 mediants, 1 rotunda subapicali, a margine

laterali longe separata.

Long. 5 lin.

Hab. Chontales, Nicaragua {Belt).

Apenes comis.

Ad sectionem A. purpuripennis pertinet. A. sinuata^>««fo major,

prcecipue latior, supra plana, subopaca, fusco-tenea, antennis

palpis pedibusque fulvis j capite fere lazvi, subtiliter alutaceo, vix

ruguloso ; thorace late cordato, angulis posticis dentiformibus,

basi media arcuata, sublobata, versus angulos subsinuata, lateribus

marginulo explanato, supra passim subtiliter transversim stri-

gato ; elytris oblongis, apice subfortius sinuato-truncatis, punctu-

lato-striatis, interstitiis planis alutaceis, fascia angusta, cur-

vata, maculari, subapicali, rufa, interstilia 4-8 occupante, apud
~mum QvumqUe maculis versus apicem elongatis, macula altera

subhumerali minus distincta. <$ .

Long. 4 lin.

Nab. Panama.

PlNACODERA AMBLYGONA.

P. nigritse {Chaud.) proxime affinis, differt thorace angustiore et

longiore angulisque posticis omnino rotundatis. Nigra, nitida,

antennis tarsisque rufo-piceis ; capite impunctato ; thorace trans-

versim striolato ; elytris subtiliter punctidato-struitis, interstitiis

planissimis, sparsim obsolete et minutissime punctulatis.

Long. 5^ lin. 5 •

Hab. Mexico {Bovcardy.

PlNACODERA ANGULIFERA.

P. nigritae {Chaud.) simillima, differt thoracepostice latiore, angidis

acutis exstantibus. Nigra, nitida, antennis tarsisque rufo-piceis ;

capite ruguloso, vix punctulato ; thorace antice et postice sub-

crebre punctato ; elytris acute striatis, striis subtiliter punctula-
tis, interstitiis vix convexis, grossms uniseriatim punctulatis.

Long. 5| lin. $ .

Hab. Mexico.
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Lebia callizona.

L. bifasciataj (Dej-) proxime affinis, differt fascia post tea metal-

lica apud suturam antiee fere divisa. Lcevis, testaceo-rufa,

capite fasciisque duabus elytrorum latis et macula apicali

ccerideis, fascia prima postice medio emarginata, fascia secunda

antiee ad suturam fere divisa ; antennis nigris artiado bascdi

rufo ; pedihus cceruleis, femoribus basi rujis ; abdomine apice

subtus rufo concolori, supra nigro.

Long. 3 lin.

Hab. Guatemala.

Lebia corcula.

L. nigricipiti (Chaud.) similis, at capiteflavo, elytris ovatis differt.

Parva, ovatula, testaceo-jtava ; elytrisfasciis duabus nigris,prima
basali (latent, haud attingente) postice medio angulatim emargi-

nata, secunda pone medium (marginem lateralem haud attin-

gente) antiee et postice medio elytro leviter sinuata, interstitio

suturali inter fascias autem nigro; tJwrace valde transverso,

apud angulos posticos valde explanato ; elytris profunde punc-

tulato-striatis, interstitiis culminatis.

Long, vix 2 lin.

Hab. Chontales, Nicaragua (Janson).

Lebia charina.

L. quinquenotatse (Chaud.) simillima, differt elytrorum maculis

minoribus posticisque ad suturam conjunct is. Late ovata,flavo-

testacea ; palpis, articulis 4'°-ll"m antennarum, capite, femoribus

apice, tibiis et tarsis, abdominis segmento anali, et elytrorum

utrinque maculis 3 nigris ; thorace quam in L. quinquenotata

angustiore ; elytris obsolete striato-punctatis ; elytrorum macu-
lis, 1 ovata communi scutellari, 1 virguliformi humerali, et 1

postmediana transversa, antiee apud suturam indentata, latera

haud attingente, apice autem anguste nigro.

Long. 3| lin.

Hab. Chontales, Nicaragua (Belt).

Lia quadriannulata.

In Jwc genere convexa, polita, subcastaneo-rufa, subtus et pedibus

testaceo-rufis ; antennis articulis 4°-llum piceis ; thorace angus-

tiore, antiee gradatim angustato ; elytris utrinque annulis duobus

flavis, primo mediano-laterali, secundo versus apicem, macula

autem fiava subhumerali.

Long. 5 lin.

Hab. Chontales, Nicaragua (Belt).

Otoglossa ccelestina.

O. terminali (Chaud.) forma similis. Supra late cyanea ; elytris

violaceo relucentibus, fascia apicalijlava ; antennis, partibus oris,

pedibus et pectore chalybeis, tarsis abdomincque flavis; thorace

angusto, pone medium fortiter sinuato-angustato, basi iterum
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subito dilatato, angiitis apice rotundatis ; elytris supra modice

incequalibus, obsolete punctulato-strmtis.

Long. 3| lin.

Hab. Chontales, Nicaragua (Belt).

Otoglossa obscurella.

Minor, nigra ; elytris leviter violaceo-tinctis, apice fascia obscure

rufa ad suturam angustata ; tarsis rufo-pic&s ; abdomine Jlavo ;

capite post oculos pernio citius rectiusque angustato, occipite minus

convexo ; thorace angusto, pone medium fortiter sinuato-angus-

tato, basi iterum dilatato ; elytris supra modice incequalibus, ob-

solete striatis.

Long. 2£ lin.

Hab. Chontales, Nicaragua (Belt).

Calleida semirubra.

Elongato-oblonga, ?iigro-nitida, elytris (basi excepta) rufo-casta-

neis ; abdomine rufo ; capite post oculos magis quam in C.

metallica incrassato, collo subito angustato ; thorace quadrato,

antice cum angulis rotundato, jiostice sinuato modice angustato,

angulis posticis obtusis ; elytris apice fortiter sinuatim trun-

catis, angulis externis dentiformibus, supra paulo incequalibus,

punctulato-striatis, interstitiis planis.

Long. 7 lin.

Hab. Chontales, Nicaragua (Belt).

Taken from the stomach of a toad on the summit of a hill near

St. Domingo.

Calleida l^etipennis.

Subgracilis, castaneo-ru/a, elytris (epipleuris exceptis) aurato-

teneis ; capite angusto, post oculos gradatim angustato hand
twnido, collo distincto ; thorace quadrato-cordato, postice

leviter sinuatim angustato, angulis posticis subrectis ; elytris

apice leviter sinuatim truncatis, angulis externis valde rotun-

datis, punclulato-striatis, interstitiis planis.

Long. A\ lin.

Hab. Chontales, Nicaragua (Belt, Janson).

Calleida jansoni.

C. onypterygoidi (Ckaud.) coloribus similis, at minus nitida, for-
maque multo magisparallela. Cyanea; elytris purpureo-cupreis,

subtiliter alutaceis ; capite post oculos citius recte angustato,

haud turnido ; thorace elongato-quadrato, postice vix sinuatim
modice angustato, angulis subrectis, supra subfortiter transver-

sim strigoso ; elytris elongatis, parallelis, truncaturer angulis

externis valde rotundatis, fortiter vix punctvlatim striatis,

interstitiis paulo convexis, tertio conspicue tripunctato.

Long. 6 lin.

Hab. Chontales, Nicaragua (Belt, Janson),.
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Agra l.eticolor.

Ad sectionem A. f'emoratse (Kl.)pertinet. Gracilis, viridi-cenea,

antennis pedibusque rufis, femoribus basi obscurioribus ; capite

maxime elongato, leevi, post oculos gradatim rotunduto-angus-

tato, juxta collum haud tumidulo ; thorace angusto, elongato-

conico, sulcis 4 longitudinalibus, foveolato-punctatis, impressis,

quorum duobus dorsalibus antice carina abbreviata separatis

;

elytris ante medium sinuatim angustatis, postice iterum dilatatis,

apice utrinque flexuoso-truncatis, angulo exteriore subspinoso,

suturali acute dentato, supra punctato-striatis, interstitiis

inter se lineolis transversis multifariam conjunctis.

$ metasterno medio, femoribusque basi infra rufo-pilosis.

Long. 7 lin.

Hab. Chontales, Nicaragua (Belt).

Agra chrysopteryx.

A. rutilipenni proxime affinis et similis. Castaneo-rufa, elytris

(epipleuris exceptis) Icete viridi-aaratis ; capite post oculos

breviter semiovato, punctis nonnulfis piliferis impi-esso ; thorace

medio modice rotundato-dilatato, paulo ante apicem fere subito

angustato, lineatim subsparsim irregulariter foveato-punctato,

longe piloso ; elytris apice subrecte oblique truncatis, angulo

exteriore breviter dentato, suturali rotundato, supra acute

punctulato-striatisy striis secunda et quarta 5-6-punctatis, stria

sexta bipunctato.

$ metasterno et abdomine medio longe rufo-barbatis.

Long. 7 lin.

Hab. Chontales, Nicaragua (Janson).

Agra panamensis.

Ad sectionem A. asnese (F.) pertinet ; at ceeteris speciebus dis~

tinctissima. Latior, nigra, partibus oris, antennis, trochan-

teribus, genibus, tibiis et tarsis fulvo-castaneis ; capite lata,

pone oculos quadruto, margine posteriore ante collum exacte

recto, supra impunctato ; thorace quam caput longiore, pone
medium rotundato-dilatato, antice usque ad apicem gradatim
angustato, supra medio fere leevi, juxta marginem sparse punc-
tato-impresso; elytris apice arcuatim truncatis, angulo exteriore

fortiter spi?wso, suturali acute dentato, supra vix incequalibus,

punctato-striatis, striis 2° et 4" seriatim rotundato-foveolatis,

6a et 8a magis confuse foveolatis.

2 antennis art. 8V0 multo abbreviato.

Long. 12 lin.

Hab. Panama (received from Mr. E. Bartlett).
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5. Description of a new Species of Tudicula. By George

French Angas, C.M.Z.S., F.L.S., &c.

[Keceived May 11, 1878.]

Tudicula inermis, n. sp.

Shell globosely turbinate, solid, white, ornamented with a broad

band and descending flames of an orange-chestnut colour, sculptured

throughout with numerous elevated concentric ridges alternating with

smaller ones, the interstices crossed by very fine close-set descending

striae ; whorls 6|, flattened, last whorl large, tumid, flattened above

and angulated at the periphery, suture impressed, apex papillary

;

aperture acuminately ovate ; outer lip simple, arcuate, strongly

grooved within ; inner lip with a broad white callus spreading over

the pillar, and with three transverse plaits at the lower portion of the

columella ; canal long, straight, somewhat longer than the entire

body of the shell.

Long. 1 in. 8 lin., lat. 10 lin.

Hab. Singapore 1

Tudicula inermis.

This remarkable shell belongs to the genus Tudicula of H. and A.

Adams, constituting the third species of the genus as yet described.

The genus Tudicula was proposed by the learned authors of the

'Genera of Recent Mollusca' (in the Proc. Zool. Soc. 1863) for

the reception of two species of shells " with spiny varices and three

transverse plaits on the columella," viz. T. armigera, A. Ad., and T.

spinosa, H. & A. Ad. The peculiar feature of the species now de-

scribed is that it is destitute of spines, although it agrees perfectly

with all the other characters of this well-marked genus, which, in

my opinion, should be placed in the family Turbinellidse.

I am indebted to my friend Dr. W. Newcomb, of Ithaca, New
York, for an examination of this very interesting shell, two specimens
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of which were obtained from a dealer at Singapore ; but the exact
locality of their habitat could not be satisfactorily determiued.

Care must be taken not to confuse Tudicula of H. and A. Adams
with Tudicla of Bolton, of which genus T. (Murex) spirillus of
Linnaeus is the type.

6. Contributions to the Ornithology of the Philippines.—
No. IX. On the Collection made by Mr. A. H. Everett
in the Island of Palawan 1

. By Arthur, Marquis of
Tweeddale, F.R.S., President of the Society.

[Keceived May 16, 1878.]

(Plates XXXVII. & XXXVIII.)

Until visited by Dr. Steere in July 1874, when he remained for a
month at the Spanish settlement of Puerto Princesa, the island of
Palawan, so far as is on record, had not been explored bv any
naturalist. Nothing was known of its zoological productions ; and its
exact relationship as a zoogeographical area remained an unsolved
problem. During his stay at Puerto Princesa Dr. Steere collected
examples of 32 species of birds, all of which have been enumerated
by Mr. Sharpe 2

.

At the end of November 1877 Mr. A. H. Everett arrived at Puerto
Princesa, and remained until the beginning of January, when,
becoming disabled by fever, he was obliged to return to Manilla to
recruit his health. He, however, succeeded in collecting specimens of
52 species of birds, 32 of which are additional to those obtained by Dr.
bteere. This last gentleman discovered 12 species not sent to me by
Mr. Everett

;
so that the total of known Palawan species of birds

(and all are from Puerto Princesa and its vicinity) now amounts to 64.
I his small number cannot exhaust the avifauna of this large island •

and as Mr. Everett is now happily recovered, and has returned to
Pa awan, I propose postponing any remarks on the character of the
Jt'alawan ornis until we are in possession of the wider evidence which,
further collections will doubtless supply. Generally, however, it
may be affirmed from the data before us that the birds of Palawan
represent mostly Bornean genera and species, although a few distinctly
rhihppme types also occur.

The following species in the present collection have not hitherto
been described :

—

,o' n9"
everettL 22. Brachypus cinereifrons.

12. Dicrurus palawanensis. 25. Criniger palawanensis.
17

'. Broderipus palawanensis. 34. Cyrtostomus aurora.
19. Trichostoma rufifrons. 39. Corvus pusillus.
20. Drymocataphus cinereiceps.

* I treat Palawan as being a Philippine Island in a political sense. It remains
to be shown whether it does not in fact belong, zoologicnllv, rather to Borneo

Xrans. Linn. Soc. ser. 2, Zoology, vol. i.
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1

.

Tanygnathus luzonensis (3).

[P. Princesa, <5, January 1878.]
Not separable from all other Philippine examples.

2. BUTASTUR INDICUS (20).

[P. Princesa, tf (?), November 28, 1877 : iris bright yellow; cere

light wax-yellow ; bill and nails black ; legs and feet dull yellow.]

3. Chrysocolaptes erythrocephalus.

Chrysocolaptes "erythrocephalus, Sharpe, Tr. L. S. ser. 2, Zool.

i. p. 315. no. 13, t. xlvi. f. 1.

[P. Princesa, 3, December 2, 1877: iris crimson; bill pale

yellow tinged with green ; feet and claws grey-green. 2 • No-
vember 27 : iris crimson ; bill pale yellow tinged with green ; feet

and claws greyish green.]

The male example is in full adult plumage. That of the female

(hitherto undescribed) resembles the male in all respects excepting

the crown of the head and the crest, the feathers of which are ruddy
brown, each being tipped with a pale rusty-yellow drop or spot.

The cheeks, chin, and throat are washed with dilute crimson, not

intense as in the male.

4. Tiga everetti. (Plate XXXVII.)

Tiga javanensis (Ljungh.), Sharpe, t.c. p. 315. no. 14?

Three examples, two of the adult male and one of the adult

female, were obtained near Puerto Princesa by Mr. Everett. They
probably belong to the species doubtfully identified by Mr. Sharpe
(I. c.) with T. javanensis. From this species, as well as from all the

other species of the genus known to me, the present bird differs in

the female having the head and crest uniform dark brown, the latter

being broadly terminated with crimson. The lower part of the throat
and the upper breast are uniform buffy brown, and not squamate.

Male. Forehead, crown and crest, uropygium, and upper tail-

coverts crimson. Many of the dorsal plumes washed with crimson.
Lores buffy brown. Space behind the eyes creamy white, each
feather narrowly margined with pale brown. A patch commencing
below the posterior angle of the eye and including the ear-coverts
dark brown, this colour being continued as a narrow band round
the occiput. Space below the eye buffy cream-colour, which is

continued as a narrow line on the cheek, and expands into a broad
stripe down the sides of the neck. A brown stripe commencing
at angle of mouth and descending down the sides of the neck ; a
few crimson feathers on the inner edge of this stripe. Chin and
upper throat buffy cream-colour, many of the feathers tipped dark
brown. Lower throat and crop uniform buffy brown. Breast-
feathers pale yellow, very narrowly margined and boldly centred
with dark brown

;
within the brown centres a pale yellow stripe

of varying dimensions. Abdominal and ventral feathers and the
under tail-coverts pale yellow, with generally two cross bands of



18/8.] THE OKNITHOLOGY OF THK PHILIPPINES. 613

dark brown. Back, wing-coverts, outer edges of secondaries, and
exposed surface of tertiaries and scapulars golden. Primaries and
rectrices dark brown.

Female. Differs from the male in having the top of the head
dark uniform brown, almost black, the crest-plumes being termi-

nated with crimson.

Dimensions :
—
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representative form 1

. That three birds, one inhabiting Java, another
Borneo, the Malay peninsula, and Sumatra, and the third Palawan,
all so closely resembling each other in their colouring and markings
that they are difficult to recognize without careful comparison of
their shades and tints, should possess nostrils structurally differing

in all three is remarkable ; but is it a sufficient reason to place them
in three different genera? I can only regard the character as

being specific.

The plumage of the sexes is alike. The amount of dark chestnut
on the middle pairs of rectrices varies considerably, from three inches

to one inch in depth.

9. Centrococcyx eurycerctjs.

Centropus eurycercus, A. Hay, Blyth, J. A. S. B. 1845, p. 551.

[P. Princesa, S, January 8, 1878: iris bright crimson; bill,

legs, and feet black. <$ (juv.), December 9, 1877 : iris neutral

tint ; bill and legs jet-black.]

Rather smaller than the Malaccan type.

10. Lanius luzionensis (72).

[P. Princesa, 6* ?, December 6 and 11, 1877.]

11. Graucaltjs sumatrensis.

Ceblepyris sumatrensis, S. Miiller, Verb. Land- en Volkenk. p. 191.

[P. Princesa, $, December 1877: iris light lemon-yellow.]

Does not differ from Sumatran, Malaccan, and Bornean examples.

12. DlCRURUS PALAWANENSIS.

In the* Philippines three species of Dicruridae are known :

—

D. bulicassius, type of the genus Dicrurus ; D. mirabilis, its repre-

sentative form ; and D. striatus. This last, by its even, almost
uufurcated tail, resembles D. balicassius in structure, but in its

general colouring and in the distribution of its markings exhibits a

close relationship to the Papuan and Malaccan species associated by
Mr. Sharpe with Chibia hottentotta. These Papuan species seemed
to me to belong to a group distinct from that represented by D. bali-

cassius on the one hand and Chibia hottentotta on the other ; and
their geographical range favoured this view2

. But Mr. Everett has
discovered in Palawan a species which undoubtedly belongs to the
Papuan section of the Dicruridse ; and it would appear that, with
D. striatus as a connecting link, the Papuan and the Philippine

species must be regarded as members of one section of the family, to

which the title of Dicrurus should be applied. Besides this unde-
scribed species, Palawan is inhabited by at least one other member
of the family, belonging to the genus Buchanya

; and Palawan and
Lombock are the only two islands or areas known to me where there

is a second species associated with a true species of Dicrurus, unless,

1 The type was from Balabac ; but the Palawan bird does notappear to differ,
2 Count T. Salvadori has recently (antch, p. 88, note) proposed the grenerie

title of Dicruroptis for this group.



1878.] THE ORNITHOLOGY OF THE PHILIPPINES. 615

indeed, D. Icemostictus is shown to also inhabit New Ireland or D.
megarhynchus New Britain.

Male and female. Upper surface of wings and tail burnished
bronze-green. Glistening scale-like feathers on crown of head bluish

metallic green. Neck-hackles and pectoral and gular spots dark
metallic steel-blue ; these spots, which extend from lower part of the

throat and cover the breast, are lengthened and ovate in form ratber

than round, and occupy the tips of the feathers. With their excep-

tion, the entire under surface is dull jet-black. The nape, back, and
uropygium is black with a blue gloss. The tail is forked for about
one inch in depth ; and the distance between the extremities of the

outer pair of rectrices is nearly three inches ; upper tail-coverts tipped

with metallic green.

Dimensions :

—

Wing. Tail. Tarsus. Culmen.
in. in. in. in.

6 2 5-5 5-5 1-0 1-5

[P. Princesa, tf. November 1877: iris crimson; bill and feet

black. 2 > December : iris deep brown.]

All the female birds have the iris noted as being deep brown by
Mr. Everett. On the label of one of the males Mr. Everett has
written:—"Iris in the living bird deep crimson."

D. palaivanensis most nearly resembles D. leucops, D. pectoralis,

and D. Icemostictus ; but, besides being much smaller, the shape and
position of the pectoral and gular spots are different, not being so

round, but narrower.

13. BtJCHANGA LEUCOPH.EA.

Bicrurus leucophceus, Vieill. Nouv. Diet. d'Hist. Nat. ix. p. 587.
Buchanga cineracea (Horsf.), Sharpe, t. c. p. 324. no. 48.

[P. Princesa, 3, November 29, 1877: iris crimson; bill and feet

black. S, December : iris deep rich orange-brown. $, December :

iris orange-brown.]

14. Oyornis banyumas.

Muscicapa banyumas, Horsf. Tr. L. S. xiii. p. 14G.

Muscieapa cantatrix, Tem. PI. Col. 226.

[P. Princesa, <$ , December 1877: iris chocolate ; bill black ; legs

and feet purplish grey : claws dark grey. 5, January 1877: iris

chocolate ; bill black ; legs lead-grey.]

The female of this species is well described, but badly figured, by
Temminck (I. c).

15. Hypothymis azurea (85).

[P. Princesa, £, December 1877: iris deep brown ; bill entirely

black, interior of gape golden : legs and feet dark blue-grey.]

16. HlRUNDO JAVANICA.

Hirundo javanica, Sparrm. Mus. Carls, t. 100.

[P. Princesa, 2, December 7, 1877.]
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17. BRODERIPUS PALAWANENSIS, n. Sp.

[P. Priucesa, 2, January 18/8.]

A representative form of B. acrorhynchus, but smaller and with a

shorter bill. The yellow space included with the black horseshoe-

mark on the head extends far beyond the eyes, and measures in depth

over one inch. There is no yellow alar spot.

Dimensions :

—

Wing. Tail. Tarsus. Culmen.
in. in. in. in.

$.... 59 4-5 10 1-5

18. Oriolus xanthonotus.

Oriolns xanthonotus, Horsf. Tr. L. S. xiii. p. 153 ; Zool. Res. Java,

t. 46; Temm. PI. Col. 214.

[P. Princesa, <3 , December 30, 1877: iris crimson; bill burnt

sienna ; legs dark lead-grey.]

In the colouring and markings the single specimen sent by Mr.

Everett (an adult male) is not to be distinguished from Malaccan,

Bornean, and Sumatran individuals ; but it greatly exceeds them by

its dimensions—wing 4 63 inches, tail 3"50.

19. Trichostoma rufifrons, n. sp. (Plate XXXVIII.)

Mr. Everett has sent three skins of a Timeliine bird which appear

to belong to a somewhat aberrant form of the genus Trichostoma.

The bill, seen in profile, has the exact contour of the bill of T. abboti,

but is somewhat stouter ; at the base it is slightly broader ;

and the rictal bristles are longer. The tail is also more graduated,

the outer pair of rectrices being shorter than the penultimate pair,

which, again, are not quite so long as the remainder. Perhaps this

species is congeneric with the two described and figured by Mr. Sharpe

(t. c.) under the titles of Zeocephus cinnamomeus and Z. cyanescens

(species with which I am unacquainted) : but if so, they cannot be

classed under the Muscicapidae.

Male andfemale. Forehead bright rufous-brown, contrasting with

the duller rufous-brown of the vertex and occiput. Nape and back

earthy brown, tinged with olive and paler on the nape. Long, lax

feathers of the uropygium bright rufous. Upper tail-coverts pure

chestnut; rectrices dull chestnut. Lores and supercilium, which

extends behind the eye, pure grey. Cheeks and ear-coverts greyish

brown. Chin, throat, and vent pure white. Breast, abdomen, flanks,

under tail-coverts, and under wing-coverts tawny, with a pale brown

shade on the breast. Primaries brown, edged with pale tawny

chestnut. Remaining quills and the wing-coverts dull chestnut,

tinged with the colouring of the back.

Dimensions :

—
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[P. Princesa, J 2, December 10, 1877: iris pale Naples-
yellow ; dill dark plumbeous ; feet pale plumbeous.]

20. Drymocataphus cinereiceps, ii. sp.

This species is congeneric with Brachypteryx malaccensis, Hartl.,

which Count T. Salvadori retains under the genus Brachypteryx.
But B. malaccensis is certainly nearer to Drymocataphus than to Bra-
chypteryx, although it may perhaps be advisable to form a separate

genus for its reception, more especially as the species which inha-

bits Palawan, about to be described, is identical in structure with the

Malaccau and Bornean form (which is also said to inhabit Su-
matra), and also as Brachypteryx murinus is congeneric.

Female. Forehead, crown, and occiput dark iron-grey. Ear-
coverts, space before the eye, and nape pale grey. Back, uro-

pygium, scapulars, upper tail-coverts, and exposed surface of wing
and tail ruddy brown, brighter than in D. malaccensis. Dorsal

plumes pale-shafted. Chin, throat, upper breast, abdomen, and vent

pure white. Flanks, a band across the breast, under tail-coverts, and
thigh-coverts, wing-lining, and axillaries pale rufous-brown.

Dimensions :

—

Wing.
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nating, the long, lax, and fluffy uropygial feathers being of a slightly

lighter shade of olive-green. Upper tail-coverts olive-green. Quills

light brown, margined with a brighter olive-green. Rectrices light

brown, edged with olive-green, and some with pallid yellowish apices.

Underneath pale brown, washed with very light yellowish green.

Shafts above brown, below yellowish white.

Dimensions :

—

Wing. Tail. Tarsus. Culmen.

c?...
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ruddy olive-brown. Upper tail-coverts, which are almost concealed

by the mass of loose and lax uropygial plumes, ruddy brown. Rec-
trices of a darker tone than the tail-coverts. Quills brown, mar-
gined with the colour of the dorsal plumage.

Dimensions :

—

Wing. Tail. Tarsus. Culmen.
in. in. in. in.

6* $ 3-25 3-20 075 0"87

[P. Princesa, d, January 18/8 : iris lemon-yellow. J.Decem-
ber 27, 1877: iris lemon-yellow ; bill dark smoky grey, the mandible
whitish ; legs and claws pale brown.]

26. Phyllornis palawanensis.

Phyllornis palawanensis, Sharpe, t. c. p. 333. no. 72, t. 50.

f. 1, 2.

[P. Princesa, <S $, January 1878.]

The only example marked $ has the terminal portions of the
moustache deep blue. Two examples marked S have it white.

Mr. Sharpe's conclusions (I. c.)on the point were the reverse. This
is one of the most beautiful species of the genus. The throat is

bright golden ; and the whole colouring of Mr. Keuleman's figures

(/. c.) is much too pallid.

27. ^Egithina scapularis.

Iora scapularis, Horsf. Tr. L. S. xiii. p. 158.

[P. Princesa, 6* $, December 12, 1877: iris white; bill lead-

grey, the culmen black ; legs and feet bluish grey ; claws black.]

All the males, are without a trace of black on the upper parts.

They agree with Bornean and Malaccan examples (7. viridis, Bp. ?).

Bornean individuals are stated by Count T. Salvadori to be identical

with Javan (Ucc. Borneo, p. 191).

28. MONTICOLA SOLITAR1US (103).

[P. Princesa, tf 2, December 1877.]

29. ClTTOCINCLA NIGRA.

Cittocincla nigra, Sharpe, t. c. p. 335. no. 82, t. lii. f. 1, 2.

[P. Princesa, <S , December 14, 1877: iris very dark brown ; bill,

legs, and feet black. 2, January 1878: iris dark brown; bill

black ; legs lead-grey.]

30. Orthotomus ruficeps.

Edela ruficeps, Lesson, Tr. d'Orn. p. 309.

[P. Princesa, 3 <j>, December 1877.]

31. Anthus maculatus.

Anthus maculatus, Hodgs. Grav's Zool. Misc. p. 83 ; Tweeddale,

P. Z.S. 1877, p. 596. no. 48.

[P. Princesa, ?, January 2, 1878.1
40*
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32. Myzanthe pygm^ea (121).

[P. Princesa, <5 , January 7, 1877 : iris dark brown ; bill and legs

black.]

33. Nectarophila sperata (122).

[P. Princesa, 6, January 1878. $, December 29, 1878: iris

warm brown.]

Two males, not adult ; the violet throat and plastron bounded on

both sides with a white border, the scarlet breast mixed with white,

the crown dingy dull brown.

34. Cyrtostomus aurora, n. sp.

Notwithstanding that Captain Shelley, in his beautiful work on

the Sun-birds, includes the large group of Asiatic and Australian

Nectariniidte, of which C.jugularis and C. asiaticus may be taken as

types, along with a number of other species, under Cuvier's genus

Cinnyris, I still adhere to the view expressed by me (Ibis, 1870,

p. 19) that these Sun-birds form a natural, distinctive, and separate

section of the family. For it I adopted Dr. Cabanis's generic title

Arachnechthra ; but as the type of that genus is C. lotenia, L., which

may be considered generically separable (although not so in my
opinion), and as Dr. Cabanis established his genus Cyrtostomus

(type C.jugularis, L.) before that of Arachnechthra, according to

strict rule, the generic title of Cyrtostomus should be employed ; and

I observe that this is the view of Count Salvadori. There are now

twelve species of this group described—namely, C. asiaticus, C. lote-

nia, C. osea, C. brevirostris, C. flammaxillaris, C. andamanicus, C.

rhizophora, C. pectoralis, C.frenatus, C.jugularis, C. zenobia, and

C. Solaris. To this list Mr. Everett's researches in Palawan enable

me to add a thirteenth

.

Male. Above uniform dark olive-green. Forehead, chin, throat,

cheeks, and upper breast metallic steel-blue with shades of green

and violet in certain lights. Lower breast fiery orange-red. Re-

mainder of lower surface, under tail-coverts, and wing-lining bright

yellow. Quills brown, faintly edged with olive-green. Rectrices

black ; terminal half of outer pair white, a broad white terminal

patch on the penultimate pair ; apices of third pair fringed with

white, of fourth pair still less so.

Female. Above and ear-coverts olive-green, slightly lighter in shade

than that of male. Superciliaries, cheeks, and all the under surface

and the wing-lining bright yellow. Wing-feathers brown, margined

with olive-green. Rectrices as in male.

Dimensions :

—

Wing. Tail. Tarsus. Culmen.
in. in. in. in.

<5 ..... 225 162 0-62 1-00

2 2-00 1-62 0-60 0-87

[P. Princesa, d, November 30, 1877 : iris deep crimson ; bill and

legs black. $ , Jannary : iris dark brown ; bill and legs black.]
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_
The flame-coloured lower breast at once distinguishes this Sun-

bird from all others. Its nearest ally is C. Solaris, in which the
flame-colour covers the abdomen also.

35. Chalcostetha insignis.

Nectarinia insignis, Jardine, Nat. Lib. xxxvi. p. 274.

[P. Princesa, d, January 1878: iris warm brown; bill and legs
black.]

A single example of an adult male, and not to be distinguished
from Sumatran and Malaccan individuals.

36. jEthopyga shelleyi.

Mthopyga shelleyi, Sharpe, Nature, 3rd August, 1876, p. 297
;

Tr. L. S. 2nd ser. Zool. i. p. 343. no. 105 ; Shelley, Monogr. Cin-
nyridse, pt. iii. t.

[P. Princesa, d\ December 2, 1877: iris brown; bill black; legs
and feet very dark brown. $ (?), January 4, 1877 : bill and legs
dark brown.]

The female has not been described ; and it is with some doubt
that I so identify the single skin noted above. The chin, throat,
and upper breast is pale grey ; the lower breast and abdomen and
wing-lining are pale yellowish white. The vent and under tail-coverts
of a more decided shade of yellow. The head is greyish olive-brown.
Remainder of upper surface a clear olive-green, lightest on the upper
tail-coverts. The quills and rectrices are dark brown edged with
olive-green, having a slight ruddy hue. Cheeks and ear-coverts pale
grey with a greenish tinge. The dimensions are sensibly smaller
than those of the male—wing 1*75 ; culmen 056.

37. Anthreptes malaccensis.

Certhia malaccensis, Scopoli, Del. Flor. et Faun. Insubr. ii. p. 91
no. 62.

[P. Princesa, 3, January 1878: iris Indian red ; bill black; legs
greyish olive ; scales of feet yellow. 2 . December 29, 1877: iris

bright Indian red ; bill very dark sepia-brown ; legs and feet yel-
lowish olive ; soles of feet yellow ; claws pale brown. S (jun.),
November 27, 1877: iris Indian red; bill dark brown; legs yel-
lowish olive.]

The example of the young male above noted is in the exact plumage
of the adult female, its sex being betrayed by a couple of metallic
plumes on the crown.

38. Arachnothera dilutior.

Arachnothera dilutior, Sharpe, Nature, 3rd August, 1876, p. 297;
t. c. p. 341. no. 100 ; Shelley, Cinnyridae, pt. iii. t.

[P. Princesa, rf, December 6, 1877: iris brown; bill black; legs
and feet dark grey. $, January 1878: iris dark brown; denuded
orbital skin green-yellow ; bill black ; mandible grey ; legs and feet

blue-grey.]

Bill of female considerably shorter than that of male.
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39. Corvus pusillus, n. sp.

Female. Basal portion of plumage white. Above purple-black, with

a slight greyish shade. Wing-coverts and outer margins of rectrices

deep purple-black. Plumage underneath dull ashy black, with a

purplish gloss on cheeks and throat. Contour of bill as in the C-
validus group.

Dimensions :

—

Wing. Tail. Tarsus. Oilmen,
in. in. in. in.

? 8-75 5-25 1-75 2-12

[P. Princesa, $, December 27, 1877: iris deep brown ; bill, legs,

and claws shining black.]

This Crow, or rather small Raven, is a diminutive form of C. vali-

dus and its allies. It has no affinity with true C. enca.

40. Calornis panayensis (128).

Calornis chalybeus (Horsf.), Sharpe, t. c. p. 343. no. 111.

[P. Princesa, $ , December 1877 : iris brilliant red ; bill and feet

black.]

A large series is sent by Mr. Everett, which I refer to the Philip-

pine ratber than to the Boruean species.

41. GRACULA JAVANENSIS.

Corvus javanensis, Osbeck, Voy. China & E. Ind. i. p. 157,
"Java" (Eng. tr. 1771).

[P. Princesa, 3, January 1878 : iris deep brown; bill fine deep
orange ; wattles and legs chrome-yellow ; claws dark brown. $ ,

December 3, 1877: iris deep brown; bill red-orange; wattles
orange-yellow ; legs yellow.]

These examples are not to be distinguished from Bornean, although
they are somewhat smaller and have slenderer bills than Javan and
Sumatran individuals.

42. OXYCERCA EVERETTI.

Oxycerca everetti, Tweeddale, P. Z. S. 1877, p. 699, t. lxxiii. f. 2.

[P. Princesa, <3 , December 1877: iris rich deep orange-brown;
bill, maxilla black, mandible pale grey ; feet, legs, and claws dark
lead-grey. 3 juv. : iris umber-brown ; mandible blackish ; maxilla
black ; angle of gape pure white ; legs, feet, and claws lead-grey.J

Oxycerca everetti is a very closely allied form of O. leucogastra
of Malacca and Borneo, mainly to be distinguished by the crown of
the head being striated in the former and uniform in the latter, and
the breast and general colouring being nutmeg-brown and not sooty
brown. These Palawan examples, although not quite identical with
either species, most nearly resemble O. everetti. The general tone
of colour is nutmeg-brown ; but the crown of the head is not
striated.
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43. OsMOTRERON VERNANS (135).

[P. Princesa, $>, January 2, 1878: iris (in dead bird) orange;

bill lead-grey, base yellow-olive ; feet carmine ; claws grey.]

44. Treron nasica.

Treron nasica, Schlegel, Ned. Tijdscbr. Dierk. i. p. 67.

[P. Princesa, 6 2, January 1878: iris deep brown, witb outer

ring of burnt sienna-orange ; orbital skin bright emerald-green

;

base of bill dull crimson, the rest pale greenish-yellow ; feet carmine.]

45. Carpophaga ^nea (141).

[P. Princesa, $ , January 1878: iris pure crimson; bill bluish

grey ; feet violet-carmine ; nails dark grey. 2 , December 28, 1877:

iris deep crimson ; orbital ring crimson ; bill light grey ; feet car-

mine ; nails dark grey.]

46. POLYPLECTRON EMPHANES.

Polypectron emphanum, Temm. PI. Col. 540 ; Elliot, Phasianidse,

vol. i. pi. 9.

[P. Princesa, S , January 1878: iris dark rich brown; orbital

and loral regions crimson ; bare setigerous skin above the eye livid

brown ; bill, including vaulted base of maxilla, very dark brown, tip

horny
; legs, feet, and nails purple-brown.

Native name "Tandikan."

2 juv. : orbital skin black, otherwise not different from the male.]

The male of this beautiful Pheasant was first described and figured

by Temminck on the 14th of May, 1831, from a single example in

the museum of the Prince of Essling (I. c). Its habitat was
unknown, but was believed to be either one of the Sunda Islands

or else one of the Moluccas. In the same year, but earlier, Lesson

(Tr. p. 437) enumerated the species under number 47 of the genus

Polyplectron, and called it P. napoleonis ; but as he gave no de-

scription, his title falls.

A second specimen of the species was afterwards acquired from

Messrs. Verreaux by the British Museum ; but the habitat still re-

mained unknown, the late Mr. G. R. Gray giving it as the Moluccas

(List Birds B. Mus., Gallinse, 1867, p. 25). Mr. Sclater (P. Z. S.

1863, p. 124) attributed its habitat, with some doubt, to the island

of Borneo, in which he was followed by Mr. Elliot (I. c). Mr.
Everett has now cleared up all doubts ; for he has found this Phea-

sant living in the island of Palawan near the Spanish settlement of

Puerto Princesa, and has sent me three examples—one of the adult

male, one of the immature female, and one of an immature male.

This is the second instance in which Mr. Everett has established

the correct habitat of a little-known and remarkable bird.

The young male has the lengthened crest-plumes brown, partially

tinged with green. The brilliant bluish-purple wing-coverts and

interscapulars of the fully adult are absent, only a trace presenting

itself on one covert of each wing. Whereas in the adult the nape

and neck are black with brilliant green borders to the feathers, and
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the whole throat and breast are black with green reflexions, the

immature bird is brown. The quills and underparts are also very

dark brown in the adult, whereas in the immature bird they are

light brown. The ocelli on the rectrices in the immature bird are

not so perfectly formed, and the dark brown ground-colour of the

dorsal plumage and of the rectrices is not so well defined.

The skin of the female (immature) has the chin, space before the

eye, and throat dingy white. The green ocelli only occur on some

of the rectrices, aud are small. The remainder of the plumage

resembles that of the young male, the crest being shorter and uni-

form brown.

47. Megapoditjs cumingii.

Megapodius cumingii, Dillwyn, P. Z.S. 1851, p. 118, t. 39.

[P. Princesa, tf , January 1878 : iris warm brown ; orbital skin

coral ; auricular region washed with bright red ; bill horn-yellow ;

legs reddish, brighter than in female ; tarsal scutellse and feet dark

olivaceous brown ; the red of the face brighter than in female.

cJ juv., January 1878: character of soft parts as in mature male,

only paler. $ , January 2, 1878 : iris warm brown ; bill horn-yellow ;

orbital skin coral ; auricular region washed with vermilion-red (not

crimson) ; legs yellowish grey, the tarsal scutellse dark grey.

Note.—In these birds the bill is sometimes horn-yellow, some-

times the same more or less deeply tinged with brown on culmen

and at the base. " Tabun " of the natives.]

Dimensions :

—

Wing. Tail. Tarsus. Culmen.
in. in. in. in.

c? 900 3-50 2-50 1-25

$ 9-25 3-50 2-50 1-18

The Palawan megapode closely resembles the Labuan (M. cu-

mingii), and can hardly be separated specifically. In this view Mr.

Sharpe concurs.

48. ElJDROMIAS GEOFFROYI (161).

[P. Princesa, <$ , November 29, 1877.]

49. iEGIALITES CANTIANUS.

Charadrius cantianus, Lath. Suppl. Ind. Orn. p. lxvi.

[P. Princesa, $, November 29, 1877.]

50. Tringoides hypoleucus (183).

[P. Princesa, $, December 11, 1877-]

51. BuBULCUS COROMANDUS (194).

[P. Princesa, 6 ?, December 1877.]
Forehead in both examples buffy yellow.

52. Butorides javanica (197).

[P. Princesa, $ juv., January 6, 18/8.]
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7. On the Trachea of Tantalus loculalor and of Vanellus

cayennensis. By A. H. Garrod, M.A., F.R.S.

[Eeceived May 21, 1878.]

In his • Beitrage zur Naturgeschichte von Brasilien,' Maximilian,
Prince of Wied 1

, describes briefly and figures the lower end of the
trachea of Tantalus loculator. A male specimen of the species
having recently died in the Society's Gardens, I take the opportunity
of more minutely pointing out its peculiarities and of comparing it

with T. ibis, the windpipe of which, with its elaborate convolutions,

1 have had the opportunity of bringing before the notice of the
Society upon a previous occasion2

.

In Tantalus loculator the trachea is not elongated as it is in T. ibis

;

nevertheless it is peculiarly modified, and differs in detail from that
of any bird with which I am acquainted, although its plan of con-
struction is perfectly Ciconiine.

The seventy-eight lowermost rings of the trachea are those which
are modified, the rings above them being quite typical, of average
depth, notched in front as well as behind, and overlapped to produce
the well-known zigzag markings on the surface.

With the exception of the last one, all the modified rings are much
reduced in depth ; and of them the sixty-one upper rings are com-
pressed from side to side and bent sharply in front, whilst the lower
seventeen are somewhat flattened from before backwards and sharply
bent laterally, the general effect of which is to produce a lateral flat-

tening and an anterior carination of the whole tube opposite the
fifty-one rings, as well as an antero-posterior flattening with a lateral

carination in the part below. The change from the superior unmodi-
fied tube to the laterally compressed portion is somewhat abrupt, as

is that between the two differently modified parts. In figure 1 a

(p. 626) the front view of the lower end of the trachea is repre-
sented, figure b giving a side view of the same.
The powerful sterno-tracheal muscles leave the wind- pipe opposite

the middle of the laterally flattened portion of the tube ; and a few
muscular fibres from their anterior margin are continued downwards
for a short distance, but not nearly to the last ring, they being lost

upon the sides of the trachea.

The arrangement above described is only an exaggeration of what
is found in Ciconia alba, in which species the lowermost nine-and-
twenty tracheal rings are extremely shallow and slender, the fifteen

above the bifurcation of the bronchi being antero-posteriorly flattened,

the fourteen above them being in no wise peculiar except for their

slenderness. In C. alba there is, however, a small prolongation up-
wards of the lateral portions of the three lowermost tracheal rings,

which forms a consolidated triangular process on each side, overlap-
ping the next few rings, and looking extremely like rudiments of the

1 Band iv. p. 687, tab. 1. figs 7 and 8.
2 P. Z. S. 1875, p. 298.
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Fig. 1.

a b

Lower end of the trachea of Tantalus loculator ($

,

a. View from the front ; b. View from the right side.
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similarly situated processus vocales of the passerine tracheophone

syrinx, which resemblance is increased by the thinness of the neigh-

bouring rings and their being flattened from before backwards.

In Tantalus loeulator there is no trace of these triangular processes.

Its last tracheal ring, or three-way piece, is not enlarged, as it is in

so many birds ; and the rings of the bronchi for some considerable

distance are complete as in the Ciconiidae generally, which is so very

seldom found to be the case in the Class. In this last feature the

Storks agree with the Cathartidse, and the general arrangement of

the bifurcation of the Stork's windpipe would require but little change
to pass into a Cathartine type.

The uppermost bronchial rings are thinner on the outer side of

each bronchus than they are internally, which consequently leaves

greater gaps between them along the outer margin of the tubes.

Ring four on one side and ring three on the other are partly redupli-

cated, the extra processes ending freely in the bronchial membrane.
From this description it is evident that these two Tantali differ

greatly in the arrangement of their windpipes, whilst a recent com-
parison of specimens makes it evident to me that what I thought on
seeing T. loeulator might have been an error in my account of T.

ibis, namely the posterior carination of the windpipe, is correct, in

which, as well as in the relative lengths of trachea, the two species

differ so much.
In other anatomical characters Tantalus loeulator agrees with T.

ibis, and is perfectly ciconiiform. In both the great pectoralis

muscle is formed of two layers, as in the Steganopodes, Procellariidse,

and Cathartidse only. The ambiens muscle is slender ; the femoro-

caudal is minute, without any accessorius ; and the semitendinosus, as

well as its accessorius, are not large. There is no great gluteus muscle,

nor any muscular slip from the biceps of the wing running to the

patagium.

The small intestine measures six and a half feet, the caeca half an
inch, and the large intestine nearly three inches. The stomach is

capacious, with but a small muscular development. The tongue is

an inch long and arrow-head shaped. The sub-equilobed liver has
a gall-bladder.

In Vanellus cayennensis there is an exaggerated development of

the intrinsic muscles of the trachea a short way above its bifurcation

in both sexes that is quite worthy of special note, because the amount
of muscular fibre there present is proportionately as much as in any
bird with which I am acquainted.

There is nothing peculiar about the windpipe itself or the bronchi,

which are represented in the accompanying figure (p. 628). The
uppermost two bronchial semirings are not like those which succeed

them, but are like halves of tracheal rings. The third and fourth

semirings are closely united, whilst those which follow are not

modified in any way.

The sterno-tracheal muscles are powerful, and besides springing

directly from the side walls of the windpipe opposite the spot where
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Fig. 2.

a.

\

Windpipe of Vanella cayennensis.

a. Anterior aspect ; h. Posterior a9pect.
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they run off, their upper fibres are continuous up the trachea itself

in front of and in contact with the intrinsic muscles. These latter,

one on each side as usual, meet in the posterior middle line of the

trachea, but are not unusually near in front ; they are of considerable

size throughout. Near their lower ends they increase immensely in

bulk to form, combined posteriorly, a large subglobose mass which

is situated opposite the twenty-four lowermost rings of the trachea,

which are considerably shallower than those above them and conse-

quently occupy a much less space than if they were of the same depth,

as is the case in Tantalus loculator. There is a consolidation of the

last few rings in adult birds, with which the first two bronchial semi-

rings fuse to form a compound three-way piece, and it is to the

lower elements of this that the powerful lateral muscles are attached

(as well as to the third and fourth bronchial semirings slightly) by a

broad fibro-tendinous continuation of their muscular substance, which
fixes itself on each side along nearly the whole length of the semi-

rings, especially the second, of which the extremities are alone free.

So far as I can find out by watching the living birds, there is nothing

peculiar in their note to lead one to surmise so large a muscular
supply for their lower larynx. They make a powerful screech, with

no modulation in it ; and it can hardly be possible that the extra

muscular development has not some other function to perform.

What that may be it is not easy to surmise.

8. On the Anatomy of the Maleo {Megacephalon maleo) .

By A. H. Garrod, M.A., F.R.S.

[Eeceived May 21, 1878.]

Besides being a Megapode, Megacephalon maleo is interesting as a
peculiar form ; I therefore take the opportunity of bringing before

the Society the results of my dissection of three specimens of this

bird which have died in the Gardens.

Pterylosis.—In the distribution of its feather-tracts the Maleo
is somewhat different from the typical Gallinse. Nitzsch briefly

records what he found in a bad specimen of Megapodius rubripes,

mentioning that the tracts were not different from those in allied

birds, and that the oil-gland was tufted. This is all we know of the
pterylosis of the group.

In Megacephalon maleo the anterior surface of the neck is covered,

not thickly, with feathers, which only tend to divide opposite the
furcula into the two pectoral tracts, each of which descends, strong

and uniform in breadth, to opposite the middle of the carina sterui,

where it ceases obtusely. The ventral tract does not exist over the
anterior or upper part of the pectoral region, but commences narrow
close to and opposite the middle of the carina sterni, dilating oppo-
site the abdomen, near the middle line of which it descends parallel

to its fellow, to just above the anus, where the two meet. The skin

over the carina and in the middle line of the abdomen is hard and
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scaly. The hypopteral tract is but feebly represented, and the

termination of the pectoral tract is some distance from the commence-

ment of the abdominal tract, the angle between the direction of the

one and the other being about 25°.

A strong tract traverses the middle dorsal line of the neck, with a

space on each side of it. This does not bifurcate in the scapular

region, but ceases abruptly a little below the level of the shoulder-

joints, undilated. Over the rump and the inferior scapular region

the dorsal tract is diffused and indefinite, ceasing before the nude oil-

gland is reached. There is no ephippial space. There are sixteen

rectrices. The lumbar tract is only well developed over the tibia-

head and for a little way behind it. The humeral tract is not in any

way peculiar. I counted nine primary and sixteen secondary

remiges, the first and second secondary feathers being considerably

shorter than those which follow.

Down-feathers are generally distributed. The after-shaft is weak,

and the rhachis of each feather is not swollen, except in some of the

smallest size.

Lower larynx of Megalocephalon inaleo.

a. From the front ; b. From behind.

Visceral Anatomy.—The tongue is simple and fleshy ; a well-de-

veloped crop is present, situated between the limbs of the very open

fur cula ; the proventriculus is zonary, the gizzard powerful ; the

small intestine is four and a half feet long, the simple cseca five and

a half inches, and the large intestine five inches in length.

There is only one carotid artery, the left, as in all the Megapodiidae.

In its myology the bird is perfectly gallinaceous, the third pectoral

muscle being found beneath the much larger second of the same

name, the femoro-caudal and semitendinosus with their accessories,

the ambiens, gluteus maximus, being all present. The obturator in-

ternus is triangular ; a vinculum joins the two deep flexors of the

foot, and the biceps of the arm sends a fasciculus to the patagium.

The expansor secundariorum muscle ends by running to the scapula

at the same time that it sends a slip of tendon to the first rib.
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The lower end of the trachea is represented in the accompanying
figures (p. 630), from the front and from behind. It differs in arrange-

ment from all other of the Gallinse with which I am acquainted.

To the terminal tracheal three-way ring is fused the first bronchial

semiring by its extremities, its bowed free portion being upturned

with its limbs almost perpendicular. In the middle line posteriorly

the penultimate tracheal ring fuses with the what may be compound
three-way piece, in the posterior aspect of which a small upward-
directed tongue of cartilage develops from its upper border. The
sterno-tracheal muscles are minute and the intrinsic tracheal muscles

form thin broad sheets which almost cover the tube and end on the

outer surface of the first bronchial semiring and in the semicartila-

ginous large membrane between it and the unmodified following

semiring.

June 4, 1878.

Prof. Flower, F.R.S., V.P., in the Chair.

The Secretary read the following report on the additions to the

Society's Menagerie during the month of May 1878 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of May 1878 was 104, of which 43 were by
birth, 39 by presentation, 8 by purchase, 7 by exchange, and 7 were

received on deposit. The total number of departures during the

same period by death and removals was 120.

, The most noticeable additions during the month of May were as

follows :

—

1. Two male Lesser Birds of Paradise (Paradisea minor), pur-

chased of Mr. Leon Laglaize, May 2. On his return from the

Eastern Archipelago in October last, Mr. Laglaize brought with

him four living specimens of this Paradise-bird. All of these passed

the winter safely in the Jardin des Plantes at Paris ; and two of them
in full plumage have now been acquired by the Society.

The only other examples of Paradise-bird previously living in the

Society's Gardens were the two individuals of the same species

brought by Mr. Wallace from Singapore in April 1862'. One of

these lived until 25th December, 1863, the other until the 28th

March, 1864, in the Society's Gardens.

2. A Copper-head Snake (Cenchris contortrix) presented by Dr.

Frederick Painter, F.Z.S., of South Pittsburg, Tennessee, U.S.A.
This is a well-known venomous snake in the United States ; but we
have not previously received living examples of it.

3. A Hairy or Andean Tapir (Tapirus roulini~), obtained in ex-

change from Mr. C. Rice, May 25.

Although we have had in our Gardens examples of all the other

three known species of Tapirs, this is, I believe, the first example

i See P. Z. S. 1862, p. 123.
3 See, for the reasons for adopting this name, footnote, P. Z. S. 1870, p. 51.
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of this rare and little-known auimal that has been seen alive in

Europe 1
.

Mr. Wolf's sketch (Plate XXXIX.) will give a good idea of the

external appearance of the present specimen, which is a young male,

probably not full-grown, and with the teeth small and imperfectly

developed. The hairs over the whole body are nearly uniformly

thick, but short ; they are barely an inch in length, and of nearly

uniform black colour throughout, with just a shade of brown tinge.

The hairs on the nape of the neck and sides of the body are rather

longer ; those on the sides of the face are brown, and there is a

slight white spot at the corner of the mouth, and some white hairs

at the extremity of the muzzle. There is a slight white external

edging to both ears. There are no white rings round the feet ; but

the upper margins of the naked nails have a whitish appearance.

The irides are of a light bluish hazel, quite different from those of

the ordinary Tapirus terrestris, in which they are brown.

The height of the animal at the shoulders is about 26 inches ; the

length from the end of the extended snout to the base of the tail

about 54 inches.

There can be no question, to my mind, that Dr. Gray's Tapirus

leucogenys (P. Z. S. 1872, p. 483) is merely an individual variety

of the present species. The figure given (/. c. pi. xxi.) is altogether

of too brown a tinge ; and in Dr. Gray's specimen itself, which is

now in the British Museum, the general colour is darker and more

of a greyish black, and, except as regards the white sides of the jaws

and grey face, does not materially differ from that of our specimen.

As regards the white cheeks, upon which Dr. Gray lays so much
stress, it may be remarked that M. Roulin's "Tapir pinchaque"

had traces of the same colour
2
, and there are likewise traces of it in

our living specimen.

The Secretary exhibited a young specimen of Temminck's Manis

(Manis temmincki), which had been brought from Zanzibar by Mr.

Frederick Holm wood, Assistant Political Agent at Zanzibar, and read

the subjoined extract from a letter ofMr. Holmwood referring to it :

—

" The mother of this little Pangolin came from the coast opposite

Zanzibar, lat. 6° S. ; but I have seen what I took to be the same

animal, both in Somali-land under the equator and as far south as

the Makna country opposite Mozambique. They always appeared

to burrow in hard or stony ground ; and I saw them always in the

daytime.
" The mother of the specimen I send you lived three months in

Zanzibar. She only fed at night, and remained coiled up in a ball

all day. She regularly retired to the dark corner of my harness-

room at daylight, and left for the garden at sunset. There were

verv few ants ; but she seemed to get plenty of insects. She bur-

1 Unless it be true, as stated in Mr. Jamrach's letter to 'The Times' (if

May 31st, that an example of the same animal has lately been acquired by the

Zoological Gardens of Antwerp.
2 Vide Ann. des Sci. Nat, xtu. p. 109.
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rowed at intervals all round the garden-walls ; but this wa3 evidently
only to try and escape, as she never made a hole large enough to
give cover. The day she had the young one she came out during
the day

;
but not being quite up to grubbing for insects, she went

into the stable and remained among the horses grubbing in the
dung. After the birth she tried to entice the young Pangolin
to suck (apparently), sitting up like a dog when begging, and coiling
up the moment she got it in her lap. I could not, however, detect
whether she managed to suckle it ; indeed I was quite ignorant of
the habits of the animal in its natural state. The first day the
young one had soft scales ; but they hardened the second day, and
it died the same night. The mother wandered about for two days
afterwards, then came into the house and died."

Mr. Sclater stated that he had, in company with the Superinten-
dent, examined the living examples of Ciconia maguari now in the
Society's Gardens, and could confirm what Mr. Ridgway had so
clearly described (Bull. U.S. Geol. Surv. vol. iv. p. 250) as to extra-
ordinary mimicry of the true rectrices by the elongated upper
tail-coverts. The same was also the case with Ciconia episeopus, of
which there were also living examples in the Society's Gardens.

Mr. Ridgway's generic term Euxenura, however, based on this
peculiar structure, had, it appeared, been anticipated by Dr. Cabanis,
who, in 1850, had proposed the name Dissoura 1

for this form of
Stork

;
so that the two species should stand for the future as Dissura

maguari (Gm.) and D. episeopus (Bodd.).

On behalf of Dr. Elliott Coues, C.M.Z.S., two specimens of
Synaptomys ceoperi, Bd., were exhibited by Mr. Edward R. Alston.
This species, Mr. Alston observed, was the type of Synaptomys, pro-
posed in 1857 by Prof. Baird as a subgenus of Myodes'

1
, and accorded

full generic rank by Dr. Coues in 1874 3
. The present specimens were,

as far as was known, the first typical specimens sent to Europe.
When Mr. Alston wrote his paper "On the Classification of the Order
Glires" 4 he was only acquainted with Dr. Coues's preliminary remarks,
and hesitated at accepting the full generic value of this form ; he was
therefore now desirous of expressing his full recognition of its rank.
Synaptomys was particularly interesting as presenting a connecting
link between the Lemmings and Field-Voles, combining the general
cranial and dental characters of Myodes with the external pecu-
liarities of Arvicola, but differing from both in its grooved upper
incisors. Its range was much less boreal than that of the Lemmings,
extending as far south as Kansas. The specimens exhibited were
destined for the British and Berlin Museums.

1
Cf. Reichenow, J. f. Om. 1877, p. 168. The name is written Dissoura ; but

Dissura is more simple and more correct.
2 Mamm. N. Amer. pp. xliv, 558.
3 P. Ac. Philad. 1874, p. 192. Cf. Mon. N. Am. Rodent, p. 223.
4 P. Z. S. 1876, pp. 61-98.

F
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Prof. Ray Lankester, M.A., F.R.S., read a memoir on the hearts

of Ceratodus, Protopterus, and Chimcera. The structure of the

conus arteriosus and its valves was more particularly described in

this paper. Owen and Hyrtl had shown that the conus of the

Dipnoans differed from that of cartilaginous fishes and Amphibians

in the fact that its walls were devoid of pocket-valves, and presented

instead a long spiral valve and a second short vertical valve. Dr.

Giinther, the only author who had described the heart of Ceratodtis,

showed that it possessed in the upper part of the arterial cone

pocket-valves, whilst the spiral valve was shortened so as to be

absent from this upper region. The possession of pocket-valves

served as a very important character to connect the Dipnoans and

the other fishes.

Prof. Lankester now showed that in the lower part also of the arte-

rial cone of Ceratodus there were numerous small pocket-valves, in

addition to those in its upper part ; and further he showed that these

small pocket-valves (so called "ganoid valves ") were also present

in the lower part of the arterial cone of Protopterus, the African

Mud-fish, which had been generally supposed to be quite devoid of

this kind of valve. The basal fibro-cartilage of the floor of the heart

was described and compared in Ceratodus and Protopterus, and a pos-

sible rudiment of this remarkable structure pointed out in Ceratodus.

This Paper will be published entire, with illustrations, in the

Society's ' Transactions.'

The following papers were read :

—

1. On the Skull of a Rhinoceros (R. lasiotis, Scl.?) from

India. By William Henry Flower, F.R.S., V.P.Z.S.

[Eeceived October 12, 1877.]

Mr. Sclater has put into my hands for examination the skull of a

Rhinoceros, which he had received from Dr. W. D. Stewart, of Cut-
tack, Orissa, being the skull of the two-homed Rhinoceros killed

near Comillah, in Tipperah, as mentioned in P. Z. S. 1877, p. 269.

Mr. Sclater thinks that the skull may not improbably belong

to the species (at present only known by the living animal in the

Society's menagerie) which he has named R. lasiotis.

It is that of a nearly adult animal. All the sutures of the upper
surface of the cranium are consolidated ; and all the permanent teeth

in both jaws are in place except the posterior molars, which are still

concealed in their alveoli.

In size and general conformation it resembles the skull of R.
sumatrensis, and possesses all the essential characters l which distin-

guish that species from R. indicus and R. sondaicus, viz. the sepa-
ration of the postglenoid from the posttympanic processes of the
squamosal below the auditory meatus, the backward position of the
occipital crest (though, perhaps, less marked than usual), and the

1 See " On some Cranial and Dental Characters of the existing Species of
Bhinoceros," P, Z. S. 1876, p. 443.
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indication of a second or frontal horn. I have compared it with the

eight skulls assigned to R. sumatrensis at present in London—four

in the British Museum, and four in the Museum of the College of

Surgeons.

These skulls present considerable individual variation in general

conformation, proportioual breadth to length, in the development

and form of the nasal bones, number and position of the lachrymal

foramina, form of the posterior margin of the palate, and other

details. The present skull, however, is strikingly different from all

in its superior breadth compared with its length, and especially the

breadth and flatness of the frontal region. The annexed table of

dimensions exhibits the extent of this peculiarity ; and, to make it

more manifest, I have added the ratio of the breadth, taken between

the anterior margins of the orbits (where the difference is most cha-

racteristic), compared with the entire length of the skull, the latter

being taken as 100. On looking down this column of the Table, it

will be seen that, though there is a considerable variation among the
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other skulls, the difference between the narrowest and widest being

almost as great as that between the latter and the present skull, yet

there are intermediate gradations in the former case, whereas the

Tipperah skull is completely isolated from the others. It is curious

that the skull which comes next to it in width is that of the small

dark-coloured animal from Malacca, which died in the Society's me-

nagerie in 1872, and of which the external characters were certainly

quite unlike those of R. lasiotis.

A second peculiarity by which this skull is distinguished from all

the others, and one to which I am inclined to attach still more im-

portance, is the greater size of the teeth, especially the premolars, both

absolutely and relatively. This is also seen in the Table, in which is

given the absolute length of the series of molars and premolars, ex-

cluding the first and last, which are either absent or not developed

in many of the specimens under consideration, and including, there-

fore, the three posterior premolars and the two anterior molars. In

the case of the younger skulls, milk-molars occupy the place of pre-

molars ; but this probably does not materially affect the length of

the series. It will be seen that in the present skull this length ab-

solutely exceeds that of any of the others, and, relatively to the

length of the skull (taken as 100), it is 400, whereas, of the other

seven, five range between 314 and 33 -

3, and the other two, which

give a higher figure, are both young animals, in which the skull

had not attained its full dimensions, and the teeth therefore appear

relatively larger than they otherwise would have been. It is pro-

bable that sex may affect the size of the teeth, as in the two known
females (Nos. 2 and 3 of the list) they are smaller than in any of

the others. Not only in antero-posterior diameter are the premolars

larger in the present specimen, but still more notably in breadth.

Thus the last premolar in the Pegu adult skull (No. 4) is 1" # 8 in

greatest breadth, in the Sumatran female (No. 3) 1"85, in the Ma-
laccan skull (No. 2) 1""9, in the Sumatran male (No. 5) 2"*05, in the

present skull 2""2. The lower molars exhibit the same superiority

of size ; but in other respects the dentition does not differ appreci-

ably from that of the various specimens of R. sumatrensis.

As an individual peculiarity may be noted the single lachrymal

foramen on each side, whereas many of the others have two ; but in

both the Malacca and one of the other British-Museum skulls, the

foramen is also single on both sides, and in the Pegu and one of the

Sumatran specimens it is single on one and double on the other side.

Again, the great amount of ossification in the base of the pterygoid

fossa, at the posterior end of the vomer, forming a sort of " para-

sphenoid " mass, is worthy of note ; but it is repeated in the Pegu
skull, and partially in the old Sumatran specimen (No. 2), though
not in the equally aged Malacca female.

I have pointed out the peculiarities of this skull, which are in-

teresting in connexion with the fact that it was obtained from a
locality quite beyond the hitherto known range of the Sumatran
Rhinoceros ; but, in the absence of other evidence, will not attempt
to decide whether they should be considered of specific value.
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2. Catalogue of Lepidoptera collected by Mr. S. N. Walter
in the Island of Billiton. Rhopalocera by F. D. God-
man and Osbert Salvin; Heterocera by H. Druce.

[Eeeeived May 17, 1878.]

(Plate XL.)

RHOPALOCERA.
That the Rhopalocerous fauna of Billiton should largely partake

of the character of that of the surrounding islands of Sumatra, Java,
and Borneo, and of the peninsula of Malacca was to be anticipated.
Of the thirty -three species represented in this collection (which was
made in Billiton by Mr. S. N. Walter, and has been sent to us by
Lord Tweeddale for examination), all but one are well-known forms
from one or all of these islands. The single exception, the Myrina,
described below, has, so far as is at present known, its sole repre-
sentative in a nearly allied species from Tenasserim, also described
in the present paper.

The differential elements of the Butterfly faunas of Borneo, Su-
matra, Java, and Malacca have not yet been traced with sufficient

precision to enable us to say to which of the four localities the island
of Billiton has most affinity. With Borneo it is certainly very closely
allied ; but it possesses several species in common with Java, and
others with Malacca. Unfortunately our series of Sumatran Butter-
flies is not very complete ; but, so far as we can see, many species
are also found in that island, geographically its nearest neighbour.

Fam. NymphaliDjE.

Subfam. Danaiisle.
I. HESTIA CLARA.

Hestia clara, Butl. Trans. Ent. Soc. ser. 3, v. p. 469.
iHestia leuconoe, Druce, P. Z. S. 1873, p. 337.

A single female specimen, agreeing with Mr. Butler's types in the
British Museum. The species also occurs in Borneo, whence we have
an example of the same sex. Its occurrence in Java is doubtful.

2. DANAIS PHILOMELA.

Euploza philomela, Zink. Nov. Act. Ac. Nat.-Cur. xv. p. 184,
pi. 16. f. 17 ; Druce, P. Z. S. 1873, p. 337.

Agrees with Malaccan and Bornean examples.

3. Danais similis.

Papilio similis, Linn. Syst. Nat.
Danais similis, Druce, P. Z. S. 1873, p. 338.

Identical with Malaccan and Javan examples.

4. Danais juventa.

Papilio juventa, Cr. Pap. Ex. pi. 188. f. B.
Danais juventa, Druce, P. Z. S. 1873, p. 337.

Agrees with Bornean specimens.
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5. Danais hegisippus.

Papilio hegisippus, Cr. Pap. Ex. t. 180. f. A.

Agrees with Malaccan specimens.

6. Danais chrysipptjs.

Papilio chrysippus, Linn. Cr. Pap. Ex. t. 118. f. B, C.

Identical with specimens of this widely dispersed species.

7. Euplcea menetriesii.

Euplesa menetriesii, Feld. Wien. ent. Mon. iv. p. 398 ; Druce,

P. Z.S. 1873, p. 338.

Agrees with specimens thus named in the British Musium.

8. Euplcea bremeri.

Euplcea bremeri, Feld. Wien. ent. Mon. iv. p. 398 ; Druce,

P. Z. S. 1873, p. 338.

Found also in Borneo and Malacca.

9. Euplcea thoosa.

Trepsichrois thoosa, Hiibn. Ex. Schmett. t. viii.

Agrees very well with Hiibner's figure, being also identical with

Malaccan specimens.

10. Euplcea mulciber.

Papilio mulciber, Cram. Pap. Ex. t. 127. f. C, D ; Druce, P. Z. S.

1873, p. 338.

Also a Bornean species.

Subfam. Elymniin^e.

11. ELYMNIAS NIGRESCENS.

Elymnias niyrescens, Butl. P. Z. S. 1871, p. 520, t. 42. f. ] ;

Druce, P. Z. S. 1873, p. 340.

A female specimen agreeing with Bornean examples of the same
sex.

12. Elymnias lais.

Papilio lais, Cr. Pap. Ex. t. 110. f. A, B.
Elymnias lais, Druce, P. Z. S. 1873, p. 340.

Also found in Borneo and Java.

Subfam. Morphine.

13. Amathusia phidippus.

Papilio phidippus, Linn. Syst. Nat.

Amathusia phidippus, Druce, P. Z.S. 1873, p. 340,

Both sexes of this widely ranging species.
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14. Zeuxidia horsfieldi.

Zeuxidia horsfieldi, Feld. Voy. Nov. Lep. p. 460. t. 62 f 4
Druce, P. Z. S. 1873, p. 340.

Agrees with Bornean specimens.

Subfam. Nymphalin^e.

15. Cynthia deione.

Cynthia deione, Erichs. Nov. Act. Ac. Nat.-Cur. xvi. Suppl.
t. 50. f. 2, 2 a.

Cynthia arsinoe, Druce, P. Z. S. 1873, p. 342 (nee Cramer).
Agrees with this widely-ranging species, of which we have speci-

mens from Java, Malacca, Borneo, and the Philippine Islands.

16. JUNONIA LAOMEDIA.

Papilio laomedia, Linn. Syst. Nat. i. p. 772.
Junonia laomedia, Druce, P.Z. S. 1873, p. 342.

A widely-distributed species, occurring throughout the Iudo-
Malayan subregion.

17. Junonia ida.

Papilio ida, Cr. Pap. Ex. t. 42. f. C, D.
Junonia ida, Druce, P. Z. S. 1873, p. 342.

Agrees with Javan, Bornean, and Philippine-Islands specimens.

18. Neptis aceris.

Papilio aceris, Lepechin, Tageb. d. Reise Russ. Reich, i. p. 203,
t. 17. f. 5.

Neptis aceris, Druce, P. Z. S. 1873, p. 344.

A single specimen of this very widely-distributed species.

19. Tanaecia, sp.?

A single specimen of a species of this genus which we have not
been able to determine.

20. Adolias, sp. 1

Agrees with a Malaccan specimen of an unnamed species in our
collection. Others from the same locality in the British Museum,
have a MS. name of Mr. Butler's attached to them.

21. Symph^edra dirtea.

Papilio dirtea, Fabr. Ent. Syst. iii. p. 59.
Symphcedra dirtea, Butl. P. Z. S. 1868, p. 613; Druce, P. Z. S.

1873, p. 346.

Adolias boisduvali, Bdv. Sp. Gen. t. 8. f. 2.

A male agreeing with Sumatran and Bornean examples.
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22. Charaxes schreiberi.

Nymphalis schreiber, Godt. Enc. Meth. ix. p. 825.

Charaxes schreiberi, Druce, P. Z. S. 1873, p. 346.

Found also in Java and Borneo.

Fam. Lyc^nidj:.

23. Myrina nivea, sp. n. (Plate XL. figs. 3, 4.)

$ . Exp. 2'2 inches. Secondaries with projection at the anal angle

and a long tail on the first median branch ; outer margin slightly

dentate, pure white ; outer margin of primaries black, blending into a

delicate blue in the apex, the blue colour extending along the costal

margin ; a black spot between the median branches of the secon-

daries and a faint black submarginal line on the same wings. Beneath

pure white, both wings crossed with five concentric bands, consisting

of confluent spots, each enclosed in a faint dark line ; a submarginal

black line to both wings ; the black spot of the upper surface between

the median branches of the secondaries is mostly blue ; and there are

two blue spots near the margin, one between the submedian nervure

and the first median branch, and one at the anal angle.

Hab. Billiton Island.

Mus. nostr.

This beautiful species, of which there is only a single female spe-

cimen in the collection, seems to belong undoubtedly to the genus

Myrina, as defined by Westwood (D. W. & H. Gen. Diurn. Lep. ii.

p. 475). In coloration it is quite distinct from any hitherto de-

scribed member of the genus. We have, however, since received

from Mr. A. O. Hume an example of a closely allied species, which

was taken at Meetan in Burma. This is also a female, and we de-

scribe it as follows :

—

Myrina hiemalis. (Plate XL. figs. 5, 6.)

Exp. 2*2 inches. In shape exactly like M. nivea, the dark apex of

the primaries more extensive and the inner edge of this dark mark
with two prominent indentations instead of being simply curved

;

beneath, the bands of the wings are better defined, and the dark

marginal lines of each band enclose a greyish space, whereas in M.
nivea the inside of the spots forming the bauds is white.

Hab. Meetan, Burma.
Mus. nostr.

Fam. Papilionid^e.

Subfam. Pierin^e.

24. Callidryas catilla.

Papilio catilla, Cr. Pap. Ex. t. 55. f. C, D.

Callidryas catilla, Druce, P. Z. S. 1873, p. 355.

A widely ranging species found in Borneo and elsewhere.

25. Terias, sp. ?

A bad specimen.
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26. Terias hecabe.

Papilio hecabe, Linn. Syst. Nat. i. p. 763.

Terias hecabe, Druce, P. Z. S. 1873, p. 354.

A widely ranging species, also found in Borneo.

Subfam. PapilioninvE.

27. Papilio antiphates.

Papilio antiphates, Cr. Pap. Ex. t. 72. f. A, B ; Druce, P. Z. S.

1873, p. 357.

Agrees with Bornean specimens.

28. Papilio sarpedon.

Papilio sarpedon, Linn. Syst. Nat. i. p. 747 ; Druce, P. Z. S.

1873, p. 559.

A wide-ranging species, found in Borneo and Malacca.

29. Papilio eurypylus.

Papilio eurypylus, Linn. Syst. Nat. i. p. 754 ; Druce, P. Z. S.

1873, p. 357.

Agrees with Bornean examples.

30. Papilio pammon.

Papilio pammon, Linn. Syst. Nat. i. p. 746.

Papilio poly tes, L. Druce, P. Z. S. 1873, p. 357.

The caudal appendage in Billiton specimens is but slightly deve-

loped ; and in this respect they agree best with Javan examples.

31. Papilio iswara.

Papilio iswara, White, Eatom. i. p. 280; Doubl. & Hew. Gen.
D. Lep. t. 3. f. 1.

Agrees with a Malaccan specimen.

32. Papilio memnon.

Papilio memnon, Linn. Syst. Nat. i. p. 747; Wall. Trans. L. S.

xxv. p. 47, pi. 1. figs. 2, 4.

A female agrees with Javan specimens and with figure 4 of Mr.
Wallace's plate, and with Cramer's figure of his P. achates. A
second female resembles figure 2 of Mr. Wallace's plate, except that

the white band of the secondaries is slightly narrower. This form
is represented by Cramer under the name P. agenor.

Fam. HesperidjE.

33. Casyapa thrax.

Papilio thrax, Linn. Syst. Nat. i. p. 794.

Casyapa thrax, Druce, P. Z. S. 1873, p. 358.

Agrees with Indian examples.
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HETEROCERA.
Fam. Sphingid^e.

Subfam. Ch^rocampin^;.

Chcerocampa suffusa, Walk. List Lep. Brit. Mus. Het. pt. viii.

p. 146 (1856).

The type was obtained at Hong-Kong. Mr. Moore tells me he

has specimens from Borneo.

Fam. LithosiidjE.

Hypsia silvandra, Cr.

Phalcena {Bombyx) silvandra, Cram. Pap. Exot. iv. pi. 369. f. D
(1782).

Fam. SATCRNIIDiE.

AntherjEa billitonensis, Moore, n. sp.

Male. Upperside pale purplish ferruginous, suffused with grey on

external borders ; ocelli oval, denned by a narrow dusky line, blind,

outer half bordered within by a narrow yellow line and a central

transverse line : fore wing with the area within and below the cell

brighter ferruginous ; apex yellowish ; an oblique discal, pale ferru-

ginous, narrow luuular band, bordered within by a dusky lunular

line and without by a straight dusky line; a dusky black streak

crossing the middle of the cell, and another from its base to the hind

margin : hind wing with the base brighter ferruginous ; a dusky-

bordered, pale yellowish, transverse, discal, sinuous band, the dusky

border encircling the ocellus and terminating on abdominal margin

above end of sinuous band. Body bright ferruginous.

Expanse 4| inches.

Hah. Billiton Island, Malay archipelago. In coll. H. Druce.

Nearest allied to A. frithii, from Darjiling.

Fam. ErebidjE.

Nyctipao crepuscularis.

Phalcena (Attacus) crepuscularis, Linn. Syst. Nat. 2811. 13;

Clerck, Icon. pi. 53. f. 1-4 ; Drury, Ins. i. p. 37, pi. 20. f. 1, 2.

A species frequently sent from Hindostan.

Fam. HypopyridjE.

Hypopyra feniseca.

Hypopyra feniseca, Gue'n. Noct. iii. 200. 1599 (1852).

In the British Museum, from Silhet.

Tribe Uranides.

Fam. Nyctalemonid*.
Nyctalemon docile, Butler, in litt.

Very closely allied to Nyctalemon hector, White, from Borneo,
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the principal difference being its larger size, broader white bands,

and longer tails to the posterior wing. Mr. Butler's description has

been in the hands of the Linnean Society for some time.

GeOMETRIDvE.

Fam. Ennomid*.
Ennomos testacearta.

Ennomos testaeearia, Moore, P. Z. S. 1867, p. 623.

EXPLANATION OF PLATE XL.

Figs. 1, 2. Dolcschallia comrii, p. 646.

3, 4. Myrina nivea, p. 640.

5, 6. hiemalis, p. 640.

3. List of the Butterflies collected in Eastern New Guinea
and some neighbouring Islands by Dr. Comrie during

the Voyage of H.M.S. 'Basilisk.' By F. D. Godman
and Osbert Salvin.

[Receiyed May 17, 1878.]

(Plate XL.)

The small collection made by Dr. Comrie, of which we here give a
list, was got together under many difficulties and pressure of official

duties. It is therefore not surprising that the number of species it

contains is not greater than it is. We make no apology for pre-

senting this list to the Society, seeing that several of the places

touched at by Captain Moresby's expedition were absolutely unknown
as to their Butterfly-fauna before Dr. Comrie visited them. Amongst
these we may specially mention the D'Entrecasteaux Islands, which
lie some little way from the eastern shores of New Guinea. The
result of a comparison of the Butterflies of these islands with those

of the New-Guinea mainland shows that, so far as we can see at

present, no difference can be said to exist. In fact these islands are

(as far as their Butterflies are concerned) as essentially a portion of
New Guinea as the Aru Islands are known to be, if not more so.

Family Nymphalid*.

Subfamily Danain^e.

Danais citrina.

Danais citrina, Feld. Voy. Nov. Lep. p. 350, t. 42. f. 5-7.

Danais gloriola, Butl. P. Z. S. 1866, p. 56.

D'Entrecasteaux Islands.

Agrees with specimens from the Aru Islands, whence both Dr.

Felder's and Mr. Butler's types were obtained.
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Danais AFFINIS.

Papilio affinis, Fabr. Syst. Ent. p. 511.

Danais affinis, Blanch. Voy. Pole Sud, Zool. iv. p. 389 ; Atl. Lep.

t. 2. f. 7.

D'Entrecasteaux Islands and mainland of New Guinea.

A widely-ranging species, found in the islands neighbouring New
Guinea and also North Australia, whence it was originally described.

EuPLCEA CALLITHOE.

Euplcea callithoe, Boisd. Voy. Astr. Ent. p. 93 ; Kirsch, Mitth.

k. z. Mus. z. Dresden, i. p. 115.

D'Entrecasteaux Islands.

A single specimen agrees with one of Dr. Meyer's examples

obtained in North-western New Guinea.

Euplcea iphianassa ?

Euplcea iphianassa, Butl. P. Z.S. 1866, p. 287.

D'Entrecasteaux Islands and mainland of New Guinea.

These specimens only agree approximately with Mr. Butler's type,

which came from New Hebrides. The chief difference consists in

the absence in the male of the submarginal row of spofs on the

underside of the secondaries.

Euplcea nox ?

Euploea nox, Butl. P. Z. S. 1866, p. 278.

D'Entrecasteaux Islands.

An imperfect specimen, probably of this species, the type of which
was obtained in the Am Islands.

Euplcea eurianassa.

Euplcea eurianassa, Hew. Ex. Butt., Eupl. i. f. 2.

D'Entrecasteaux Islands.

Described from a specimen taken on board ship, off the coast of

New Guinea.

Euplcea treitschkii ?

Euploea treitschkii, Boisd. Voy. Astr. Eut. p. 98 ; Salv. & Godm.
P. Z.S. 1877, p. 142.

D'Entrecasteaux Islands.

A single female specimen probably belongs to this species, though
it differs somewhat from our specimen from Duke-of-York Island as

regards the arrangement of the spots on the secondary wings. The
specimen is in poor condition.

Hamadryas zoilus.

Papilio soilus, Fab. Syst. Ent. p. 480.

D'Entrecasteaux Islands and mainland of New Guinea.
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Subfamily Satyrin^e.

Mycalesis medus.

Papilio medus, Fabr. Syst. Ent. p. 488.

Mainland of New Guinea.

A single tattered specimen seems to belong to this widely-ranging

species. The white cross bands of the underside are nearly

obsolete.

Mycalesis dorycus.

Satyrus dorycus, Boisd. Voy. Astr. Ent. p. 152.

D'Entrecasteaux Islands and mainland of New Guinea.

Dr. Comrie's specimens agree with Boisduval's description in not

having any of the fulvous colour of the secondaries near the anal

angle of the primaries. In this respect they differ from Guerin's

figure of his 8. duponchelii (Voy. Coq. Zool. Atl. Ins. t. 17. f. 3).

The ocelli on both wings are small, and differ much in size from

those of the female figured by Hewitson (Ex. Butt. Myc. t. 2.

f. 7, 10).

Subfamily Morphine.

Drusilla catops.

Drusilla catops, Westw. Gen. D. Lep. p. 335, note ; Trans. Ent.

Soc. ser. 2, iv. p. 181.

D'Entrecasteaux Islands and mainland of New Guinea.

Drusilla myops.

Drusilla myops, Feld. Wien. ent. Monatschr. iii. p. 109, t. 1.

f. 1.

D'Entrecasteaux Islands and mainland of New Guinea.

These specimens agree fairly with Dr. Felder's figure ; the white

spot on the primaries, however, is more elongated, and the basal

portion of the secondaries much paler.

Subfamily Nymphalin^e.

Cethosia chrysippe.

Papilio chrysippe, Fab. Svst. Ent. p. 502 ; Donov. Ins. N. Holl.

t. 24.

D'Entrecasteaux Islands and mainland of New Guinea.

Agrees with North-Australian and New-Guinea specimens.

RHINOPALPA AMELIA.

Vanessa amelia, Guer. Voy. Coq. Zool. p. 278, t. 14 bis. f. 1.

D'Entrecasteaux Islands and mainland of New Guinea.

Agrees closely with Guerin's figure. We much doubt whether

R. algina, Boisd., is really distinct. The figure of the latter in the
' Voyage au Pole Sud' does not seem to be very accurately drawn.
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Cynthia arsinoe.

Papilio arsinoe, Cr. Pap. Ex. t. 160. f. A, B.

Mainland of New Guinea.

A single female specimen.

JUNONIA IPHITA.

Papilio iphita, Cr. Pap. Ex. t. 209. f. C, D.

Mainland of New Guinea.

JUNONIA VELLIDA.

Papilo vettida, Fab. Mant. Ins. ii. p. 35 ; Donov. Ins. N. Holl.

t. 25. f. 3.

Mainland of New Guinea.

Doleschallia comrii, n. sp. (Plate XL. figs. 1, 2.)

2 • Expanse 4 inches. Outer third of both wings dark blackish

brown, basal portion reddish brown ; a subtriangular large white

patch on primaries beyond the cell, its base on the costa, its apex
nearly reaching the inner margin ; a black spot at the end of the

cell ; between the white patch aud the apex are four white spots,

placed transversely in an irregular line, and below them, on either

side of the lower radial, two irregular bluish spots. Beneath reddish

brown ; a straight band crosses the secondaries near the middle and
passes into the primaries, on the inner side margined with white ; and
outside it (running parallel) is a dark brown band ; the white spots

show as on the upperside of the primaries ; and on the secondaries

are two ocelli—one between the first and second median branches,

the other between the middle and upper radials.

Mainland of New Guinea (Dr. Comrie).

The sexes in the members of this genus do not differ to a great

extent ; so that we may expect the male of this species to be some-

what similar to the female specimen now described. There is no
described member of the genus which the present species is at all

like. This, we trust, will be sufficiently apparent from the figure

on the Plate accompanying this paper. There is only a single spe-

cimen in Dr. Comrie' s collection.

Cyrestes acilia.

Nymphalis acilia, Godt. Encyc. Meth. ix. p. 4/8.

Mainland of New Guinea.

Agrees with other New-Guinea specimens, and with others from

Waigiou.

Athyma VENILIA.

Papilio venilia, Linn. Syst. Nat. i. p. 780.

Mainland of New Guinea.

Agrees with Amboina and New-Guinea specimens.
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Athyma LACTARIA.

Athyma lactaria, Butl. Ann. & Mag. N. H. ser. 3, xvii. p. 98.

Mainland of New Guinea.

Agrees with the specimens in the British Museum.

DlADEMA NERINA.

Papilio nerina, Fab. Syst. Ent. p. 509; Donov. Ins. N. Holl.

t. 27. f. 1.

D'Entrecasteaux Islands.

A female specimen, agreeing with others from Australia.

DlADEMA ALIMENA.

Papilio alimena, Linn. Syst. Nat. i. p. 780.

D'Entrecasteaux Islands.

Agrees with Amboina specimens.

Family Papilionid.*.

Subfamily Pierin^e.

Terias hecabe.

Papilio hecabe, Linn. Syst. Nat. i. p. 763.

Mainland of New Guinea.

Subfamily Papilionin^e.

ORN1THOPTERA POSEIDON.

Papilio poseidon, Doubl. Ann. & Mag. N. H. xix. p. 173 ; Wall.
Trans. L. S. xxv. p. 35.

Possession Bay and D'Entrecasteaux Islands.

Dr. Comrie obtained a number of specimens of Ornithoptera
(mostly females) in these two localities. Unfortunately most of
them are in broken condition ; but enough remains to show an in-

teresting range of variation in the females—enough, indeed, still

further to discredit the many species of the O.-priamus group that

have been attempted to be set up at various times.

Some of the females from Possession Bay have the primaries

spotless brown ; others show a trace of the light-coloured spot near
the end of the cell. The specimens from D'Entrecasteaux Islands

are strongly marked, indeed as much so as female examples of
0. arruana.

Unfortunately, Dr. Comrie's collection contains only one male
(from Possession Bay) in a condition to compare with examples from
other localities. This seems to agree closely with typical specimens
of 0. arruana, the apical angle of the secondaries being perhaps
rather less acute ; but the difference is very slight. Comparing this

with Montrouzier's description of his 0. boisduvalii, from Woodlark
Island (no great distance from Dr. Comrie's locality), we find it

agree in every respect.

So far, then, as we can see, these specimens tend to confirm the
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accuracy of Mr. Wallace's views on these Ornithopterse, expressed

in his paper on the Papilionidse of the Malayan region.

Papilio erechtheus.

Papilio erechtheus, Donov. Ins. N. Holl. t. xiv., xv.

Mainland of New Guinea.

A female, agreeing with specimens from Moreton Bay, Australia.

Papilio euchenor.

Papilio euchenor, Guer. Voy. Coq. Zool. p. 273, t. 13. f. 3.

Mainland of New Guinea.

Papilio polydorus.

Papilio polydorus, Linn. Syst. Nat. i. p. 746; Wall. Trans. L. S.

xxv. p. 42.

Mainland of New Guinea.

These specimens have a light spot on the primaries; and the

secondaries are more elongated than in P. leodamas, Wall., the

species we should have expected to find here. They do not differ

from the ordinary type of P. polydorus.

4. Description of a new Species of the Orthopterous Genus

Phylloptera from Madagascar. By Arthur G. Butler,

F.L.S., F.Z.S., &c.

[Eeceived May 23, 1878.]

The genus Phylloptera is one of the numerous interesting groups

amongst the Oithoptera which exhibit a striking resemblance to

leaves, some of them being imitated in a green condition, and others

when faded.

The species now before me is an admirable example of this

adaptation to surrounding conditions, the tegmina being quite like

sear and yellow leaves in which the brown patches of decay have

begun to appear.

Phylloptera segonoides, n. sp.

Tegmina of the normal elliptical form ; horn yellow, with the

veins and borders more or less tinted with burnt sienna ; the whole

of the areoles, excepting those along the anterior border, with central

irregular dull greyish-brown spots or patches ; under surface paler,

with greenish borders ; wings hyaline-white, veins yellowish, the

normal black-dotted horn-yellow cuneiform patch bounded by an

oblique brown line at the very acuminate apex ; frons testaceous ;

eyes (in the dead example) chocolate-brown ; antennse black, with

testaceous scape ; back of head sordid whitish, with two divergent

grey lines from behind the antennse ; pronotum black, whitish in

front, with the sides, posterior third, and a V-shaped central
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marking pale castaneous ; meso- and metathorax glassy greyish,

with two or three opaque whitish spots ; abdomen sordid testaceous,

sides of the venter whitish
; pectus and posterior coxae whitish ;

anterior femora with the upper or interior surface castaneous at the
proximal end, otherwise greyish, spotted with cream-colour, with
two small tuberculose castaneous dots and a short longitudinal black
dash, three black denticles along the supero-interior margin, inferior

or exterior surface deeply grooved, paler, the distal half sordid

whitish, with an irregular longitudinal brown dash ; tibiae with the

proximal half whitish, expanded, compressed, and marked on each
side by two deep pyriform impressed spots, distal half cylindrical,

castaneous in the centre and black at the extremities, interior

margin with three fine spinules ; tarsi black, the terminal joint

Phylloptera scgonoides.

castaneous, with black claws : middle pair of legs longer than the

anterior pair, the tibiae yellowish, banded with black across the

centre and at each end, without the impressed markings of the

anterior pair : posterior legs with the femora compressed, tawny,

with an external longitudinal blackish lateral streak, inferior margin

deeply grooved, its exterior edge with four short black denticles

;

tibiae above flattened, slaty grey, with the distal end and a lateral

series of triangular spots cream-coloured, twelve black denticles

along the inner and eight along the outer margin, otherwise casta-

neous, subcylindrical, with about eleven delicate little spinules along

the inferior margin ; tarsi as in the other legs. Length of the body

23 millims., of the tegmina 91 millims., of the wings 96 millims.

This species much resembles the New-World genus Segona, but

differs markedly in the structure of the anterior pair of legs.

Proc. Zool. Soc— 1878, No. XLII. 42
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5. Reports on the Collections of Birds made during the

Voyage of H.M.S. ' Challenger/—No. XI. On the

Steganopodes and Impenues. By P. L. Sclater, M.A.,

Ph.D., F.R.S, and Osbert Salvin, M.A., F.R.S.

[Received May 24, 1878.]

«. STEGANOPODES.
Of this order the collection contains 33 specimens belonging to 9

species, as follows :

—

1. Fregatid.e.

1. Fregata aquila (Linn.).

a, adult, i

b, younsr, > Ascension Island (March 18/6).

c, young,
J

2. Fregata minor (Gin.).

Attagen ariel, Gould, B. Austr. vii. pi. 72.

133, male, Raine Island.

"Legs and feet black; bill grey; skiu of throat red ; eyes red.

The skin of the throat is of a lighter red in the male than in the

female. The stomach contained remains of cuttlefish, Spirula, and

a fish."-/. M.
134, female,

)

135, young, female, >• Raine Island.

136, nestling, female,
J

"Feet red ; eyes red. The bill and feet of the young birds are

of a white colour with a shade of blue ; eyes black.

" In the adult birds the male has the eyelids, feet, and eyes

black. The female has these parts red. This holds good in all our

specimens."

—

J. M.
144, female, Raine Island.

482, male, Admiralty Island.

"Eyes black; flesh of throat red. Stomach contained fish. I

shot this bird from the pinnace while with several others. It was

hovering over a shoal of fish. A Noddy and Black-headed Terns,

and a Puffin or Petrel, larger than a Cape-Pigeon, were also fishing."

—/. M.
The series before us. so far as it goes, tends to show that this

smaller Frigate-bird may remain distinct from its larger brother,

although we are not aware of any other obvious point of difference

than that of size.

The specimens measure as follows :

—

Wing. Bill from gape.

Fregata aquila, a 23\5 50
,, jr., b 250 4-5

„ jr., c 220 44
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Wing. Bill from gape.
treyata minor <$ , 133 20"5 3-9

2, 134 20-5 4-0

2,144 20-5 4-0

tf,482 20-5 4-0

The bill of F. minor is also narrower at the base, and more feeble.

2. Phaethontid.e.

3. Phaethon .ethereus, Linn.

a, Ascension Island (1876, March).
143, female (young), Raine Island.

"Eyes black, legs white, claws black, bill dark brown colour.
The only one seen on the island."

—

J. M.

4. Phaethon flavirostris, Brandt.

^' I Fernando Noronha (Sept. 1873).

c, male, ) . . ,„,

d, male, j
Ascension (March 1876).

e, female, Tongatabou.
507, female, at sea, 19th March, 1875.
" Eyes black, legs lake-white. The claws and membrane between

the toes quite black. Bill pale yellow. Came on board the ship on
the morning of the 19th March, 1875, before daylight. The bill of
a cuttlefish was in the stomach."—J. M.

3. Pelecanim;.

5. Sula leucogastra (Bodd.).

Pelecanas sula, Linn. S. N. i. p. 218.
Le Fou de Cayenne, Buff. PI. Enl. 973, unde
Peleeanus leucogaster, Bodd. Tabl. de PI. Enl. p. 57.
Sula leucoyastra, Salvin, Trans. Zool. Soc. ix. p. 496.
141, male, Raine Island.
" Eyes grey ; feet light green ; bill bluish towards the base, white

at the tip."—J. M.
510, female, at sea.

" Eyes white or light grey. Stomach had cuttlefish ; feet yellow
with green tinge ; bill flesh-colour, cere greenish. Came on'board
the ship on the evening of the 6th April, 18/5."— ,7. M.

a, female. Ascension (March 1876).

£ j
St. Paul's rocks, Atlantic (August 1873).

6. Sula piscator (Linn.).

Pelecanus piscator, Linn. S. N. i. p. 217.
Bysporus piscator, Finsch et Haiti. Orn. Centr.-Polyn. p. 255.

123, female, off Cape York, at sea.

" Eyes brown
; bill and throat light blue-reddish towards the base,

42*
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and the tips of both mandibles brown ; feet coral-red. The stomach

contained cuttlefish about 3| and 4 inches long, allied to Gonatus

amcenus, and the caudal portion of a fish. There were a great many
lice on this bird (preserved in a tube)."

—

J. M.
139, female, Raine Island.

" Eyes hazel ; feet red ; bill light blue, red towards the base.

Stomach contained fish and cuttlefish."

—

J. M.

7. Sula cyanops, Sund.

Sula cyanops, Sund. Phys. Sallsk. Tidsckr. 1837, p. 218.

Bysporus cyanops, Finsch et Haiti. Orn. Centr.-Pol. p. 252.

137 and 138, females, Raine Island.

"Eyes yellow, skin of the throat black, legs and feet slate-colour.

Stomach contained fish and cuttlefish."—/. M.

8. Phalacrocorax imperialis.

Phalacrocorax imperialis, King, P. Z. S. 1831, p. 20.

Phalacrocorax carunculatus, Scl. et Salv. Ibis, 1870, p. 500.

637, male, Core Harbour, Messier Channel.
" Eyes brown. Stomach had shells."

—

J. M.
This Cormorant appears to be different from the P. carunculatus

of New Zealand, with which we have hitherto united it, having a

broad white patch on the middle of the back in the adult plumage,

no crest, and the white extending further over the cheeks. Both

species have the white liar on the upper wing-coverts.

The species of the Falkland Islands which has hitherto been called

Ph. carunculatus (Scl. P. Z. S. 1860, p. 391 ; Abbott, 'Ibis,' 1861,

p. 166) is again different, having a recurved crest and the caruncles

on the front largely developed. It should probably stand as P. al-

biventris, Lesson's Carlo albiventer (Trait. d'Orn. p. 604) being

apparently based upon the young of this species.

9. Phalacrocorax verrucosus.

Haheus (Hypoleucus) verrucosus, Cab. Journ. f. O. 1875, p. 450.

Halieus verrucosus, Cab. et Reich. Journ. f. O. 1876, p. 359>

tab. 1.

Phalacrocorax verrucosus, Sharpe, Zool. of Kerguelen, p. 49.

a, male, "^

b, male,

c male (young), ^Betgy Cove> Kerguelen Land, January 1874.

e, female,

/, sex ind., J
The series of this Shag is quite sufficient to warrant us in adhering

to the species as distinct. The principal characters are clearly pointed

out by Dr. Cabanis in his original description ; and a good figure is

given of the adult male under the second reference given above. Not

one of the six specimens, of which a, b, and, apparently, /are adult,

shows any traces of the white line along the upper wing-coverts
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or of the white spot in the middle of the back which distinguish
P. imperialis. The female, d, is in young plumage.

b. IMPENNES.
Of Penguins the collection contains 37 specimens, belonging to 6

species.

1. Aptenodytes longirostris.

Apterodyta longirostris, Scop. Del. Faun, et Flor. Ins. ii. p. 91.
Aptenodytes longirostris, Coues, Pr. Ac. Phil. 1872, p. 193;

Sharpe, Zool. Kerg. p. 52.

a, Kerguelen Land.
b, Christmas Harbour, Kerguelen.
c, Marion Island.

734, female, 1 „ ,,
, ,

735, male, )
Falkland*.

" Eyes brown ; the stomach of the female had the remains of
cuttlefish, there being many beaks of these and also a weed-like sub-
stance. Female weighed 20 lb. ; skin of male weighed 10 lb "—
J. M.

2. Pygosceles t.eniatus.

Aptenodytes papua, Forst. Nov. Comm. Grott. iii. p. 140, tab. iii.

Aptenodytes tceniata, Peale, U.S. Exp]. Exp. p. 264 (1848).
Pygosceles wagleri, Scl. P. Z. S. 1860, p. 390.
Pygosceles tceniata, Coues, Pr. Ac. Phil. 1872, p. 19.5 ; Sharpe,

Zool. Kerg. p. 54.

J y Kerguelen Land.

e,

/,]
3. Spheniscus demkrsus.

Diomeda demersa, Linn. S. N. i. p. 214.
Spheniscus demersus, Temm. Tabl. Meth. p. 107 (1836).

a, ^
b '

' )>Cape of Good Hope.

d, J

4. Spheniscus magellanicus.

Aptenodytes magellanicus, Forst. Nov. Comm. Gott. iii. p. 143,
tab. v.

Spheniscus magellanicus, Scl. P. Z. S. 1860, p. 382.
Spheniscus demersus, var. magellanicus, Coues, Pr. Ac. Phil. 1872,

p. 209.

689, male, Port Churrucha.



654 ON BIRDS COLLECTED BY THE 'CHALLENGER.' I Juue 4,

" The only one seen. Eyes hazel ; the stomach had many por-

tions of fish, some of considerable size ; upper part of the feet white,

bill black or slate-coloured."—J. M.
741, female, Falklands.
" Eyes brown ; stomach had fish."— J. M.
In our opinion this species is quite distinct from S. demersus of

the Cape, having a double band on the chest, as is well represented

in Forster's figure.

5. EUDYPTES CHRYSOLOPHUS.

Aptenodytes chrysocbme, Forst. N. Comm. Gott. iii. p. 135.

Catarruetes chrysolophus, Brandt, Bull. Ac. Pet. ii. p. 315.

Eudyptes chrysolophus, Scl. Ibis, 1860, pp. 338, 432, et P. Z. S.

1860, p. 390; Abbott, Ibis, 1861, p. 163 ; Sharpe, Zool. Kerg. p. 57.

Eudyptes diadematus, Gould, P. Z. S. 1860, p. 419.

a-c, males, 1

d, female, \ Christmas Harbour, Kerguelen.

e, pale var.,J

On comparison of the Kerguelen specimen with others from the

Falklands we find no reason for considering them otherwise than of the

same species. There is, however, less appearance of the white upper

tail-coverts in the Falklands specimens. Why Mr. Sharpe should

have supposed that E. chrysolophus (Sclater et Abbott) of the Falk-

lands was his E. saltator we cannot understand.

Forster evidently had both the " Rock-hopper" and " Macaroni"

Penguins under his eyes when he described his Apt. chrysocome '.

Brandt first clearly separated the two species, which are quite dis-

tinct and easily recognized by the character which Brandt gives.

The type specimen of E. diadematus, Gould, for which we have

made every inquiry, is unfortunately no longer to be found. Mr.

Gould has parted with it, he knows not whither. It was probably

only an individual variety cf this species.

6. Eudyptes chrysocome.

Aptenodytes chrysocome,¥orst.'S. Comm. Gott. iii. p. 135(partim).

Catarractes chrysocome, Brandt, Bull. Ac. Pet. ii. p. 314.

Eudyptes chrysocome, Scl. P. Z. S. 18l<0, p. 390.

Eudyptes niyrivestris, Gould, P. Z. S. 1860, p. 418.

Eudyptes saltator, Sharpe, Zool. Kerg. p. 60.

a-e, Inaccessible Island.

f, male, I T -
,J

, M- Kerguelen.
ff-k, J

/, m, males, 1 „ ,, , j
' ' '

} Falklands.
n, young,

J

On comparison of the series from these three localities we cannot

satisfactorily recognize more than one species of " Rock-hopper."

The bird from Inaccessible Island lias the elongated superciliary

' He describes 11 o crest "in nliis indhiduis in fronte unita, in aliis flivisa
""

(/. .?. c. p. lo7).



1878.] MR. P. L. SCLATER ON FELIS LANEA. 655

plumes more produced ; those of the Falklands and Kerguelen have
them rather shorter.

As regards the Australian and New-Zealand bird (E. pachyrhyn-
chus of Gray), to which Mr. Sharpe proposes to restrict the name
chrysocome of Forster, we likewise doubt its distinctness. The only
differential characters given by Mr. Sharpe consist in the relative
lengths of the black and yellow feathers of the superciliary tufts. At
the same time we should like to examine a series of this form before
pronouncing a decided opinion on the point.

June 18th, 18/8.

Arthur Grote, Esq., F.Z.S., V.P., in the Chair.

Extracts were read from a letter addressed to the Secretary by Mr.
E. L. Layard, F.Z.S., dated British Consulate, Noumea, March
30th, 1878.

Mr. Layard pointed out that Mr. Gould's Glycyphila fasciata
(Handb. B. Austr. i. p. 499 ; B. Austr. iv. tab. 30) was quite a dif-

ferent bird from G. fasciata (Forster) of New Caledonia, the latter

being nearly half as large again. Mr. Layard proposed to change
the name of the Australian species to G. gouldi.

Mr. Layard also sent the subjoined note on Petroeca Meinschmidti
of Finsch :

—

" Dr. Finsch has described as new, under the name of Petroica
Meinschmidti, the little Petroica of Fiji (P. Z. S. 1875, p. 643). I

wish to point out that this species will not stand, and that the Fijian

species is not separable from the Samoan P. pusilla, Peale. Dr.
Finsch says, 'it differs from P. pusilla, Peale, from the Navigators, in

lacking the white front and the large white mark on the wing-coverts.'

Dr. Finsch's description is evidently taken from a female ; and she
lacks the white marks, which, however, are very visible in the male.

" I have before me two pairs of Fijian birds ( d" and £ ), and
three males from Samoa. Unfortunately one of these, from Mr.
Whitmee, is unsexed ; the other two are of my own killing : one is

a young male, and I have no doubt Mr. Whitmee's bird is also

a male
; none are in very good plumage, whereas my Fijian birds

are in splendid order.

" Now, I can affirm that the males are not to be distinguished
one from the other, except that the Fijians are in brighter plumage

;

so that P. Meinschmidti must sink into a synonym of P. pusilla, with
Peale's description of which (U.S. Expl. Exped. p. 165) it entirely

agrees."

Mr. Sclater called the attention of the members present to the
unique specimen of his Felis lanea (P. Z. S. 1877, p. 532), still

living in the Society's menagerie, and read the subjoined extract

from a letter of Mr. E. L. Layard, F.Z.S., relating to this animal :

—

" It will interest you to know that there is a second specimen of
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your Felis lanea in the South-African museum, sent from the same

place (the Beaufort-West Karras) by the late Arthur V. Jacksou,

who killed it himself. Unfortunately I received the skin in very

bad condition. The ground-colour is much paler than in your plate,

almost white.
" Jackson and I thought it an albinism (or rather erythrism)

of F. jubata (see Catalogue of S. A. Museum, p. 38, No. 82, Gue-

parda jubata, specimen b). At p. 39 of the same Catalogue, I

remark that we have had notices of a second species of Maned Leo-

pard, with solid spots and with retractile claws, from Natal. The
claws of your animal are not shown in Smit's plate. What is

their structure ?
"

On this last point Mr. Sclater stated that, so far as could be told

from examination of the living animals, the claws of Felis lanea

resembled those of Felis jubata, being observable when the feet

were at rest, and being but slightly extensile.

The existence of a second specimen of the animal in the South-

African Museum (of which Mr. R. Trimen had also informed Mr.
Sclater) was a fact of great interest.

Mr. Sclater read some Supplementary Notes on the Curassows
(Cracidse), mainly based on specimens which had been received by
the Society alive since Mr. Sclater's previous memoir on this subject

had been read five years ago.

This paper will be published in the Society's ' Transactions.'

The following papers were read :

—

1. On the Squirrels of the Neotropical Region.

By Edward R. Alston, F.L.S., F.Z.S., &c.

[Received June 3, 1878.]

(Plate XLI.)

No better example of a polymorphic genus can be found than the

almost cosmopolitan Sciurus. Even our common European Squirrel

assumes such phases of coloration in the north, in the east, and
among the Alps that the extremes would undoubtedly be considered

perfectly distinct species if the intermediate links were not known.
The same variability is found to a still greater extent in many of

the Oriental species ; while the polymorphism of some of the North-
American forms was pointed out by Piofessor Baird more than

twenty years ago. 1

It is only lately that similar critical attention has been given

to the Squirrels of the Neotropical Region. Of these no fewer than

ffty-nine nominal species have been described by various writers.

The late Dr. Gray, in 1867, published a "Synopsis of the Species

1 Mamm. North Amer. pp. 244, 245.
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of American Squirrels in the Collection of the British Museum "
',

in which he recognized twenty-nine Neotropical species as being

represented in the national cabinet, nineteen of them being described

as new. Last year appeared Messrs. Coues and Allen's exhaustive

volume of 'Monographs of North-American Rodentia' 2
, in which

the Squirrels are discussed by the last-named zoologist, who includes

the South-x\meriean species in his scope. Having had access to

considerably larger series of specimens than were available to most
previous writers, Mr. Allen was led to reduce the number of valid

species of Neotropical Squirrels to ten, with two " subspecies,"

namely :—
Sciurus carolinensis. Sciurus leucops.

, var. yucatanensis. cestuans.

collicEi. , var. rufo-niger.
aureiyaster. tephrog aster.

boothia. gerrardi.

hypopyrrhus. variabilis.

He further remarked that he thought that " on the whole the
number of species will, by future investigations, be further reduced
rather than increased," and that he had erred in recognizing too

many species rather than too few.

No one who is acquainted with Mr. J. A. Allen's recent memoirs
on the geographical variation of species, needs to be reminded of
his breadth of view and extreme carefulness in comparison ; and in

the present monograph these qualities are as conspicuous as ever.

In it Mr. Allen has done a great service in reducing the complicated
synonymy of the South-American Squirrels to some order ; and if

some of his identifications prove to be erroneous, the fault lies in

the often totally insufficient or even misleading descriptions of
some previous writers.

Within the last year I have been able to examine in the British

Museum and the Museums of Berlin and Paris, the types of no less

than forty-one nominal species of Neotropical Sciuri. In these

collections I have also been able to compare much more extensive

series of specimens than even Mr. Allen had access to ; and, through
his kindness, I have examined typical examples of the species re-

cognized by him. This study has led me to accept many of Mr.
Allen's identifications (some of which are sufficiently startling at

first sight), and in some instances to carry the reduction of species

still further ; but it has also enabled me to correct a few errors in

his synonymy, and to point out a few apparently valid species

with which he was not acquainted.

Particularly rich in this group are the Paris and British Mu-
seums ; and the study of their long suites of specimens leads one
irresistibly to conclusions which must appear strange to those who
only know the extreme links of the chain. Among other things they

1 Ann. & Mag. Nat. Hist, 3rd scr. xx. pp. 415-4::.!.

- Eep. U.S. Geol. Survey of Territories, vol. xi.



658 MR. E. R. ALSTON ON NEOTROPICAL SQUIRRELS. [June 18,

have convinced me that Mr. Allen has laid too much stress on the

comparative size of the ears, and length and bushiness of the tail, as

distinctive characters. In both these points, as well as in the quality

of the pelage, every intermediate stage is often to be found; and I

have therefore been obliged to unite Mr. Allen's 8. aureigaster

and S. leucops, his S. bootkice and S. hypopyrrhus, and his <S.

gerrardi and S. variabilis. On the other hand, I have felt obliged

to recognize, at least provisionally, the specific rank of <S. stramineus,

S. griseogenys, S. rufo-niger, and 5. pusillus, and more doubtfully

that of S. griseoflavus,—thus raising the number of species from

ten to twelve.

In facing the intricate and often baffling problem of distinguish-

ing between "species " and "varieties" in such a protean group, I

have endeavoured to act in harmony with Mr. Darwin's directions :

" When a naturalist can unite by means of intermediate links any
two forms, he treats the one as a variety of the other" 1

. It must
be remembered that many of these "varieties" apparently breed

true and prevail in certain parts of the range ; but all that are here

brought together are united by such intergradations that a suffi-

cient series at once convinces one of their identity. It is evident,

however, that still more complete material will be required before

every point can be regarded as definitely settled.

Before proceeding to remark on the various species
2
, I must

return my warmest thanks to all who have assisted me in this in-

vestigation, especially to Mr. J. A. Allen, Professor A. Milne-

Edwards, Dr. Peters, and Dr. Gunther.

I. SCIURUS CAROLINENSIS.

Sciurus carolinensis, Gmelin, Linn. Syst. Nat. i. p. 148 (1788,
ex Pennant); Allen, Mon. N.-Am. Rodent, p. 700.

Length of head and body averaging 10 inches; of tail-vertebrae

about 8 inches.

Upper parts grey or brownish grey, the middle of the back
brownish, a rufous lateral stripe usually present ; lower parts white.

Tail moderate, washed with white, the hairs yellowish brown or

whitish, with narrow black rings, broader black subterminal bands
and white tips.

Hab. Southern Canada ; Eastern United States ; Mexico ; Yu-
catan ; Guatemala (?).

Concerning this well-known Nearctic form I can add almost
nothing to Mr. Allen's exhaustive account. He distinguishes three

geographical races or varieties, of which two, his " var. caro-

linensis" and "var. yucatanensis" are found within the Neotropi-

cal limits. The former, smaller and browner than the northern

leucotis race, is apparently the S. carolinensis which M. de Saus-
sure records from Mexico 3 and Mr. Tomes from Guatemala 4

; and
1 Origin of Species, fitli ed. p. 3fi.
2 The species of which I have been able to examine the types or typical

species are distinguished in the following pages by an asterisk.
3 Rev. et. Mag. de Zool. 18«1, p. 4. ' Proe. Zool. Soc. 1861, p. 282.
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there are specimens from Nuevo Leon in the National Museum at

Washington. Mr. Allen's " var. yucatanensis'" is based on speci-

mens collected at Merida, which agree in their pale coloration, the
absence of rufous on their flanks, their small size, and the compara-
tive coarseness of their pelage. He considers that this form is

"possibly specifically distinct," but remarks that the Nucvo-Leon
examples are fairly intermediate ; and, judging from the single

typical example which Mr. Allen kindly lent me, I think he was
wise in refusing it specific rank, at least for the present.

Of the geographical variations presented by the Grey Squirrel

throughout its very extensive range, Mr. Allen observes they consist

"mainly in decrease in size southward, and an increase in in-

tensity of coloration, the whitish tips of the hairs of the dorsal

surface seen in northern specimens being replaced by yellowish-

brown in the southern ones, except in the case of var. yncata-
nensis." The decrease in size as we go southwards is of course

strongly in favour of the distinctness of the next species.

II. SCIURTJS ARIZONENSIS.

*Sciurus arizonensis, Coues, Amer. Nat. i. p. 35/ (1867).
(Scivrus collicei, Allen, Mon. N.-Am. Rodent, p. 738, nee

Richardson.)

Length about 12\50, of tail-vertebne 11 inches. Upper parts

grey, more or less mixed with yellowish-brown, especially along

the middle of the back ; lower parts pure white. Tail long, very

bushy, strongly washed with white, the hairs tawny or fulvous with

two narrow and one broader black band, succeeded by a long white

tip.

Hub. Arizona; California; Mexico.
Misled by imperfect descriptions and a bad figure of Richardson's

type, Mr. Allen has referred the Arizona Squirrel of Dr. Coues to

Richardson's S. collicei. He has since kindly intrusted me with a

typical example of >$. arizon-nsi* ; and I find that it is quite distinct

from S. collicei (which is Mr. Allen's 5. boothice), being much more
nearly allied to S. carolinensis, from which, however, both Dr. Coues
and Mr. Allen consider that it is " thoroughly distinct." Tlie

superior size, coloration of the long heavy tail, and absence of a lateral

line appear to be constant, but in some specimens in the Paris and
British Museums the grey of the upper flanks is not so clear from
rufous as in the examples described by Mr. Allen. The example
mentioned by that gentleman as having "the lower surface consi-

derably varied with irregular patches and streaks of pale yellowish

rufous" gives support to the opinion that furthur material will

render it necessary to unite the next species with the present. If

so, Dr. Coues's name must be retained, as it has priority over Gray's

title.
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III. SciURUS GRISEOFLAVUS.

*Macroxus griseoflavus, Gray, Ann. & Mag. Nat. Hist. 3rd series,

xx. p. 427 (1867).
(Sciurus leucops, Allen, Hon. N.-Am. Rodent, p. 753, nee

Gray.)

Length (in skin) about 13'50 inches, of tail-vertebrae 1
- 25 inches.

Upper parts nearly uniform yellowish grey, the narrow black rings

and minute whitish tips of the hairs merely obscuring the general

tint produced by their broad pale-brown median bands ; lower parts

yellowish red, the hairs in one specimen obscurely ringed with black.

Tail bushy, strongly washed with white ; the hairs yellowish or pale

brown, with two or three narrow and one broader black band suc-

ceeded by a long white tip.

Hah. Mexico (?) ; Guatemala.

Mr. Allen considers Gray's M. griseqftavus to be specifically

identical with his M. leucops {op. cit. p. 753) ; and the original

diagnosis certainly seems to give countenance to such a view. The
typical specimens (five in number), however, are very different, and
in my opinion are closely allied to the last species, of which I

suspect it will eventually prove to be a southern race. More speci-

mens, however, are required before they can be united ; and provi-

sionally I therefore accept 5
1

. griseoflavus as a distinct species.

It* appears probable that this is Mr. Tomes's S. ludovicianus

from Guatemala 1

; and a Mexican specimen in the Copenhagen
Museum, labelled " Sc. affinis, an sp. nov. ? Reinh.," does not

appear to be separable.

IV. Sciurus variegatus.

Sciurus variegatus, Erxleben, Syst. Reg. An. p. 421 (1777, ex

Hernandez).

*Sciurus aureogaster, F. Cuvier, Hist, des Mamm. iii., livr. lix.

(1829).
Sciurus leucogaster, F. Cuvier, Suppl. de Buff. i. Mamm. p. 300

(1831).
Sciurus aluipes, Wagner, Abh. Bayer. Ak. ii. p. 101 (1837).
Sciurus ferruginiventris, Audubon & Bachman, P. Ac. Philad.

1841, p. 101.

Sciurus varius, Wagner, Suppl. Schreber Siiugeth. iii. p. 168

(1843).

Sciurus socialis, Wagner, torn. cit. p. 170.

*Macroxus morio, Gray, Ann. & Mag. Nat. Hist. 3rd series, xx.

p. 424 (1867, nee Wagner).
*Macroxus maurus, Gray, torn. cit. p. 425.

*Macroxus leucops, Gray, torn. cit. p. 427.

{Sciurus aureigaster et S. leucops, Allen, Mon. N.-Am. Rodent,

pp. 750, 753.)

Hah. Southern Mexico; Guatemala?
Average length about 10'50 inches, of tail-vertebrae 8 - 75 inches.

1 Proc. Zool. Soc. 1861, p. 281.
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Upper parts grey or reddish grey, the hairs black, tipped or

ringed and tipped with white or red. Pelage somewhat soft, with
a good deal of under-fur ; lower parts deep red, orange, or white.

Tail black, washed with white, the hairs usually rufous at their base,

with black rings and white tips.

Under this name I feel myself obliged to bring together two Mexican
Squirrels of which typical specimens are very different in appearance.

Mr. Allen has kept them separate under the names of $. aureigaster

and (S
1

. leucops, remarking that the difference in coloration leaves

little doubt of their distinctness, but adding that " more abundant
material may show that they are not specifically separable " {op. cit.

p. 755). The colour-variation is not nearly so great as we shall find

it to be in the next species ; and after a careful examination of a great

number of specimens, especially of the fine series in the Paris Museum,
I have been unable to find a single distinctive character which is

constant.

Typical specimens of the two forms may be thus described :

—

1. The aureogaster type. Upper parts dark grey, the hairs

black, finely tipped with white. Lower parts deep red, which
is usually more or less washed over the grey on the shoulders and
flanks.

2. The leucops type. Upper parts lighter grey, with a peculiar

golden lustre, the hairs being finely ringed with bright rufous and
tipped with white ; nape and rump more strongly rufous. Lower
parts bright red, orange, or white.

Many specimens, however, which have the general appearance of

aureogaster show the rufous subterminal ring of leucops on some
part of the dorsal surface ; and in others we find the red nape and
rump-patches gradually appearing. I am therefore compelled to

return to the view long ago expressed by Isidore Geoffroy l
, and to

regard them as varieties of the same species.

With regard to distribution, all the specimens which I have seen

with authenticated localities are from Mexico ; but Mr. Allen mentions

one from Guatemala in the Washington Museum. Specimens in

the British Museum are labelled as being from Columbia ; but

there can be little doubt that this is an error. S. aureogaster is stated

by Prof. Sumichrast (as quoted by Mr. Allen) to be " the common
species of Sciurus of the tierra caliente of the east coast " of

Mexico ; and both forms are found in the States of Oaxaca and Te-

huantepec.

Turning to the question of synonymy, I must briefly explain why
I have retained Erxleben's name for this species. Mr. Allen con-

siders it to apply rather to the next species, but rejects it altogether,

on the ground that it is based partly on Buffon's " Coquallin

"

(S. niger, L.), and partly on the " Coztiocotequallin " of Hernandez.

It is, however, primarily founded on the latter, Buffon's name being

only quoted as a synonym ; and Erxleben's diagnosis and description

appear to me to be quite characteristic of the leucops form of the

1 Voy. de la V6nus, Zool. pp. 156-163.
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present species1
. By retaining this appropriate name, we are enabled

to escape from F. Cuvier's barbarous term aureogaster, under which

this beautiful animal has laboured in so many works. S. albipes,

Wagner, afterwards re-named S. varius by its describer, is doubt-

fully referred to the next species by Mr. Allen ; but the description,

especially the character of the hairs being ringed with red, black,

and white, appears to point certainly to identity with Gray's S. leucops.

Wagner's S. socialis also, founded on a single example, seems also to

be a synonym of the present species ; for the characters of coloration

by which he differentiates it from his S. varius are quite insufficient,

and the small size may, as Mr. Allen suggests, be due to the imma-
turity of the specimen described.

V. SCIURUS HYPOPYRRHUS.

Sciurus hypopyrrhus, Wagler, Isis, 1831, p. 610.

*Sciurus nigrescens, Bennett, P. Z. S. 1833, p. 41.

*Sciurus coliicei, ltiehardson, Zool. Voy. ' Blossom,' p. 8, pi. i.

(1839).

*Sciurus variegatoides, Ogilby, P. Z. S. 1839, p. 117-

*Sciurus richardsoni, Gray, Ann. Nat. Hist. x. p. 265 (1842, nee

Bachman).
* Sciurus boothice, Gray, List Mamm. Brit. Mus. p. 139 (1843).

*Sciurus griseocaudatus, Gray, Zool. Voy. ' Sulphur,' p. 34,

pi. xiii. (1844).

*Sciurus fuscovariegatus, Schiutz, Syn. Mamm. ii. p. 1/ (1845,

ex Gray).

*JKacroxus adolphei, Lesson, Desc. de Mamm. &c. p. 141 (1847).

*Macroocus pyladei, Lesson, tom.cit. p. 142.

*Sciurus dorsalis, Gray, P. Z. S. 1848, p. 138, pi. vii.

*Sciurus rigidus, Peters, Monatsb. Ak. Berl. 1863, p. 652.

*Sciurus oculatus, Peters, torn. cit. p. 653.

*Sciurus intermedins, Verreaux, ap. Gray, Ann. & Mag. Nat.

Hist. ser. 3, xx. p. 421 (1867).

*Macrouus nicoyana, Gray, torn. cit. p. 423.

*Macroxus melania, Gray, torn. cit. p. 425.

(Sciurus boothice et 5. hypopyrrhus, Allen, Mou. N.-Am. Rodent.

pp. 741, 746.)

Hab. Central America, from the Pacific coast of Mexico to the

Isthmus of Panama.
Average length about 1T75 inches, of tail-vertebrae 10 inches.

Pelage close-lying and rather glossy, with little underfur. Upper
parts dark brown or black, often broadly ringed with rufous or white.

Lower parts varying from deep red to creamy white, sometimes

ringed with black. Tail black, generally washed with white, the

hair rufous, pale brown or whitish at their base, with one or two

black or brown rings and a white tip.

In uniting all the very variously marked Squirrels the names of which

1 "8. corpore supra nigro, albo et fusco variegato. * * * Magnitude) dupla

S. vulgaris. Auriculas iinberbes. Corpus supra nigro, albo et fusco variegatum,

ventre flavescente. Cauda supra corpus reflexa."
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are given above, 1 have gone beyond Mr. Allen, who divides them
into two species under the titles of S. hypopyrrhus and S. boothice.
The series of specimens to which he had access left him strongly
impressed with their distinctness ; but he adds that further material
may show that they intergrade. After a careful examination of the
large series contained in various Museums, and especially of that at
Paris, I am quite convinced that this is the case, and have even
grave doubts of the propriety of keeping them distinct from the last

species. But as I have not yet found specimens strictly intermediate
between S. vurieyatus and 8. hypopyrrhus in the character of the
pelage and the annulation of the fur, it seems uest to keep them
distinct.

The opiuion has been expressed above that the differences in com-
parative length of tail and ears, on which Mr. Allen lays most weight
in separating &. boothice from S. hypopyrrhus, cannot be depended
011 ;

and I have been totally unable to detect any constant difference
in general stoutness of form or. breadth of muzzle. As to colour,
the intergradations of the different varieties are quite complete, so
that it is often difficult or impossible to say to which a given spe-
cimen is to be referred. Each variety, however, has its own type,
and seems to predominate in its own immediate locality. The five
principal phases known to me may be thus arranged :

—

1. The hypopyrrhus type. Upper parts dark-grey, the hairs
black, ringed with white or pale fulvous. Lower parts either con-
colorous, with the upper or washed with rufous. To this variety
I agree with Mr. Allen in referring Bennett's S. uiyrescens ; and it

is to the same form that the description of Mucroxus boothice
in Gray's memoir of 1867 refers, although the same author's
Sciurus boothice of 1833 was founded on a young example of the
white-bellied colliai phase. The rufous-bellied specimens lead us
directly into

2. The riyidus type. Upper parts usually marbled with fulvous
and black, tne hairs being glossy brown or black with a median band
of yellowish brown. Lower parts bright rufous (riyidus), or varied
with rufous and white, either symmetrically (intermedius) or asym-
metrically (nicoyanus). Iu many specimens, as observed by Mr.
Allen, there is a more or less marked tendency to the development
of a pale grizzled lateral stripe placed high on the flanks and con-
fining the dark dorsal area to a broad median band. From these we
have every gradation into the rufous phase of

3. The dorsalis type. Upper parts with the median dorsal area
black, flanks and lower parts white, fulvous, or rufous. In many in-
dividuals the hairs of the black dorsal area will be found to have
concealed rings of white or fulvous ; so that we have a further tran-
sition into

4. The collicei type. Upper parts much as in the riyidus form,
but usually less rufous

; lower parts white (collicei, adolphei) or pale
fulvous (varieyatoides, yriseocaudutus, j/y/adei, oculatus). Usu-
ally the dark coloration of the back is extended onto the shoulders,
hips, and limbs; but in others it is conhned to the middle of
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the back, as in the last phase, while the rufous-bellied phases lead

us directly back into the rigidus form.

5. The melania type. Upper and lower parts uniform glossy dark

brown, often with irregular patches of paler brown. This is a very

peculiar phase, and I have not yet seen any direct intergradation with

the other varieties ; but uniformity of coloration is so abnormal

among the Squirrels, that it seems impossible to doubt that Mr. Allen

is right in regarding it as a melanism. The colour is exactly similar

to that of the white-bellied dorsalis varieties, in which also the paler

apparently faded patches are sometimes seen. It appears to be much
rarer than any of the other forms described.

With regard to the synonymy, I may observe that I have been

able to examine the types of all the "species" here united, except-

ing that of <S. hypopyrrhus, which, however, has been well described

by Wagler and Wagner ; it appears to be a dark variety without

the usual wash of white on the tail. That of S. nigrescens only

differs in having the fur of the lower parts ringed like that of the

back ; it agrees well with specimens in the Paris and Berlin Museums.

8. collicei and S. adolphei are synonyms for the white-bellied form

above described, from which I am also unable to distinguish S.

richardsoni of Gray (not of Bach man), on which both S. boothice and

S. fuscovariegatus were founded. S. variegatoides, S. griseocauda-

tus, S. pyladei, and S. oculatus are all intermediate links with more

or less fulvous lower parts, leading to the phase with a red or red

and white belly, on which the names S. intermedins, S. rigidus,

and Macroxus nicoyanus have been bestowed.

Of the geographical distribution of the various races we can only

judge from the comparatively few specimens of which the exact

localities have been noted. The hypopyrrhus phase appears to be

the most northern, the collicei to obtain principally along the Pacifie

slopes, and the dorsalis to be the most southern. Each, however,

appears to be found along with others in some part. Thus, I have

seen specimens of hypopyrrhus type from Mexico, Honduras, and

Guatemala, of rigidus from Guatemala, Nicaragua, and Costa Rica,

of dorsalis from Nicaragua, Costa Rica, Veragua, and Panama, and

of collicei from the west coast of Mexico and Guatemala, Nicaragua,

and Costa Rica. The only localities which I know for S. melania

are Nicaragua and Veragua.

VI. SCIUKUS STRAMINEUS.

Sciurus strumineus, Eydoux & Souleyet, Voy. de 'La Bonite,'

Zool. i. p. 37, Atlas, pi. ix. (1841).
*Sciurus nebouxii, Is. Geoffroy, Voy. de 'La Venus,' Zool. p. 163,

Atlas, pi. xii. (1855).

*Macroms fraseri, Gray, Ann. & Mag. Nat. Hist. ser. 3, xx.

p. 430 (1867).

(Sciurus hypopyrrhus, Allen, Mon. N.-Am. Rodent, p. 747.)

Hab. Ecuador ; Peru.

Average length about 12*50 in., of tail-vertebrae 12-50. Upper

parts nearly uniform grizzled grey, rump and lower parts more or
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less washed with rufous, the hairs blackish towards their base, with

long white fulvous or rufous ends ; feet blackish ; tail black, washed
with rufous and whitish

;
pelage very sparse and harsh, with almost

no under-fur.

This curious Squirrel, which appears to be the sole representative

of the genus in Western Peru, is rare in collections ; and though the

few specimens which have been sent to Europe differ little in colour,

they have received the above names. Mr. Allen referred three

specimens from Guayaquil to S. hypopyrrhus (torn. cit. p. 747) ; and
certainly some varieties of that species bear a strong general resem-

blance to the present. But so far as can be judged from the small

series in the Paris and British Museums, S. stramineus seems to be

fairly entitled to specific recognition ; and intermediate forms are

hardly likely to be found, as no similar Squirrel appears to be known
from any part of Columbia. It is only fair to Mr. Allen to add, that

Gray's description of M.fraseri is so imperfect that it is not sur-

prising that the American zoologist should have doubtfully referred

it to S. tephrogaster (torn. cit. p. 763).

A remarkable peculiarity of this species is its tendency to the

development of irregular tufts of pure white hairs, rather longer than

the rest of the fur, and sometimes uniting in larger patches. These

asymmetrical markings are present in the majority of the individuals

examined.

A fine specimen of 5. stramineus from Ecuador is now living in the

Society's Gardens 1
.

VII. SCIURUS VARIABILIS.

*Sciurus variabilis, Is. Geoffroy, Mag. de Zool. 1832, pi. iv.

Sciurus langsdorffi, Brandt, Mem. Ac. St. Pe'tersb. 6
P
se'r. iii. p. 425,

(1835).
Sciurus igniventris, Natterer ap. Wagner, Wiegm. Arch. 1842,

p. 360.

Sciurus pyrrhonotus, Natterer, loc. cit.

Sciurus tricolor, Poppig ap. Tschudi, Faun. Peruan. p. 156, pi. xi.

(1844-46).

Sciurus morio, Wagner, Abh. Bayer. Ak. v. p. 275 (1850, nee

Gray),
*Sciurus gerrardi, Gray, P. Z. S. 1861, p. 92, pi. xvi.

*Sciurus brunneo-niger, Castelnau ap. Gray, Ann. & Mag. Nat.

Hist. ser. 3, xx. p. 429 (1867).
*Sciurus futnigatus, Gray, torn. cit. p. 428 (1867)-

(Sciurus gerrardi et S. variabilis, Allen, Mon. N.-Amer. Rodent,

pp. 766, 768.)

Hab. Panama; Venezuela; Columbia; Ecuador; Peru; Brazil:

Bolivia.

Average length about 12 inches, of tail-vertebrae 1 1 inches. Upper
parts red, either pure or more or less grizzled with black, lower parts

white, fulvous, or light rufous, sharply defined from the dorsal colour-

1 See above, p. 441.

Proc. Zool. Soc— 1878, No. XLIII. 43
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ing ; tail black, washed with bright-red orange, often very bushy.

Pelage rather harsh and sparse, ears high and narrow.

Here, again, the greater amount of material at my disposal

compels me to go beyond Mr. Allen in the identification of nominal

species. Most of the above synonyms were brought together

by him. under the name of S. variabilis; but S. gerrardi and S.

Um^u^ - -yjiy^. . mfo - nigcr were kept separate under the former title. The principal

points on which he rested were the smaller size and shorter ears

of S. gerrardi ; but on examination of a sufficient series, I have

not been able to find any constancy in the proportions of the ears,

while the difference in size totally disappears, as is shown by the

following series of measurements

—

9^0, 9*75, 1000, 1025, 1075,

11, 1150, 11-75, 12-00, 12-75, 1300. The smaller specimens

(8. variabilis, S. gerrardi, &c.) appear to prevail towards the north :

but this is not constant ; for a Santa-Martha example measures over 1

2

inches, while others from Brazil are under 10 in., although evidently

adult. Nor is it constantly connected with any of the numerous

varieties of coloration—rufous, grizzled, and melanistic specimens

occurring of all sizes.

The range of these variations of colour is not nearly so great as

in S. hypopyrrhus ; and they seem to resolve themselves into three

primary groups, namely :

—

1. The morio type. Upper and lower parts black, only slightly

ringed with rufous or fulvous, tail black, either entirely or slightly

washed with red. Of this melanistic form no two specimens agree

exactly in the proportion of red ; and every step is present leading

into

2. The variabilis type. Upper parts red, more or less varied with

black—but the rufous tint prevailing, especially on the flanks ; lower

parts pure white, fulvous, or pale rufous ; tail (either narrow or bushy)

black, strongly washed with bright rufous or orange. Here we have

an endless series of minor variations, from the very brilliant black

and red specimens sent from the Rio Napo to the British Museum,
and the bright rufous Columbian form, through more and more
greyish red specimens, till we find ourselves in

3. The langsdorffi type. Upper parts reddish or yellowish griz-

zled, the hairs being pretty uniformly ringed with black and red or

black and yellow ; lower parts and tail as in the last.

Each of these styles appears to prevail in certain localities : thus

the melanistic form has been found on the Upper Amazous by Mr.
Bates and by Castelnau and Deville, the rufous type on the Bio

Negro and Bio Madeira by Natterer, and the grizzled in North-
western Brazil by Spix. But there seems to be no regularity in their

distribution ; and I have seen both grizzled and red specimens from

Panama, Venezuela, Columbia, and North-eastern Peru.

The oldest name, and therefore the one here adopted, is S. varia-

bilis, given in 1832 by Isidore Geoffroy to small red specimens from

Columbia, and strictly synonymous with Gray's S. gerrardi ; while

S. igniventris and S. pyrrhonotus were MS. names of Natterer' s,

applied by Wagner to other varieties of the rufous type. S. langs-
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dorffi and 8. tricolor both refer to the forms in which the upper
parts are more or less uniformly grizzled ; while 8. morio, S. »//<*- Uk^m^m
niyer, and M. fumigatus, are all more or less melauistic varieties.

VIII. SciURUS GRISEOGENYS.

*Sciurus cestuans, var. hoffmanni, Peters, Monatsb. Ak. Berl.

1863, p. 654.

*8ciurus hyporrhodus, Grav, Ann. & Mag. Nat. Hist. ser. 3, xx.

p. 419(1867).
*Macroxus xanthotus, Gray, torn. cit. p. 429.

*Macroxus griseogena, Gray, torn. cit. p. 429.

(8ciurus cestuans, var. rvfo-niger, Allen, Mon. N.-Am. Rodent.

p. 757.)

Hab.Ecna.dor; Columbia ; Venezuela; Panama; Veragua; Costa
Rica ; Nicaragua.

Length about 9 inches, of tail-vertebrse 8 inches. One upper pre-

molar. Upper parts dark olive, the hairs dusky, very minutely an-

nulated with rufous or fulvous ; lower parts bright orange or rufous
;

tail black, more or less washed with bright red or deep orange, the

hairs reddish brown banded with black and tipped more or less

broadly with rufous.

Mr. Allen, in his monograph, regards this Squirrel as a "variety
"

or geographical race of the next species, differing in its uniformly
larger size and strikingly in the coloration of its tail. In a sub-

sequent letter to me, he says :—" It would perhaps be just as well

to recognize it as entitled to specific rank, altbough I still feel sure

of their intergradation." That such connecting links may yet be
found seems very probable ; but I have not been able to find such
in the very large series which I have examined, and am consequently
compelled to keep them provisionally distinct.

Unfortunately Mr. Allen has identified this species with Pucheran's
S. rufo-niger, which, as will be seen presently, is a much smaller and
quite distinct species'. Dr. Peters described it only as a variety of

8. cestuans ; and though specimens in the Berlin Museum are la-

belled " Sciurus hoffmanni," the name remains a manuscript one.

Of Gray's three titles I have adopted griseogena (more correctly gri-

seoge?iys) as being simultaneous in date with the others, and as in-

dicating the typical form. His S. hyporrhodus is founded on an
example from Santa Fe de Bogota, and is characterized by its

long soft fur and hairy ears, peculiarities easily explained when
we remember that that city stands at an elevation of over 8800
feet, and is overlooked by lofty mountains. Macroxus xanthotus
is undoubtedly an immature animal, as is proved by the dentition

of the type specimen. By some curious error Gray's account of

this last has been printed after that of M. brunneo-niger, instead of

after M. griseogena ; so that the remark, "very like the former " &c,
naturally led Mr. Allen to refer the synonym to 8. gerrardi.

S. griseogenys varies very little in colour : in some examples the

1
Cf. infra, p. GOO.

43*
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middle of the back is considerably darker than the flanks ; and there

is some variety in the exact tint of the red wash on the tail. I can

confirm Mr. Allen's statement that this species (as well as /S. varia-

bilis and S. cestuans) have normally only one upper premolar. Dr.

Peters states, it is true, that the type of his " var. hoffmanni " had

two ; but the first was minute and only attached to the gum ; and

I have not been able to find more than one, either in dried skulls or

in spirit-specimens.

IX. SCIURUS JESTUANS.

Sciurus cestuans, Linnaeus, Syst. Nat. i. p. 88 (1/66).

Myoxus guerlingus, Shaw, Gen. Zool. ii. p. 171, pi. clvi. (1801).

Sciurus gilvigularis, Natterer ap. Wagner, Abh. Bayer. Ak. v.

p. 283 (1850).
*Macroxus leucogaster, Gray, Ann. & Mag. Nat. Hist. ser. 3,

xx. p. 430 (18G7, nee F. Cuv.).

*Macroxus irroratus, Gray, torn. cit. p. 431.
*Macroxus Jlaviventris, Castelnau ap. Gray, torn. cit. p. 432.

(Sciurus cestuans, var. cestuans, Allen, Mon. N.-Am. Rodent,

p. 756, 1877).

Hab. Guiana ; Brazil ; Eastern Peru ; Bolivia.

Average length about 7'25 inches, of tail-vertebrae 7 inches. One
upper premolar. Upper parts olive, rather lighter and more fulvous

than in the last species ; lower parts fulvous, greyish, or white ; tail

black, more or less washed with pale fulvous, the hairs pale brown,

banded with black and tipped with pale faded yellow.

I have little to add to Mr. Allen's critical notes on this well-known

Squirrel. Gray states, in his description of his M. leucogaster (not

to be confounded with F. C'uvier's species of that name 1

), that the

hairs of the lower parts are " white to the base ;" this is not the

case, though the dusky colour at the roots is little developed on the

chest. M. irroratus must also be placed here, although the original

description is such that Mr. Allen unhesitatingly referred it to the

last species ; and M.flaviventer is to me quite undistinguishable from

the ordinary type of S. cestuans. S. pusillus, Geoffr., and Macrotus
kuhlii, Gr., are considered by Mr. Allen to be the young of the

present species ; but I believe them to be quite distinct
2
.

X. Sciurus deppei.

* Sciurus deppei, Peters, Monatsb. Ak. Berl. 1863, p. 654.

*Macroxus tephrogaster, Gray, Ann. & Mag. Nat. Hist. ser. 3,

xx. p. 431.

*Macroxus tceniurus, Gray, loc. cit.

*Macroxus medellinensis, Gray, op. cit. ser. 4, x. p. 408 (1872).

(Sciurus tephrogaster, Allen, Mon. N.-Am. Rodent, p. 763 (1877)).

Hab. Mexico ; Honduras ; Guatemala ; Columbia.

Average length nearly 9 inches, of tail-vertebrae 7'25 inches. Two
upper premolars. Upper parts dark olive, often darker along the

1
Cf. anted, p. 660. 2

Cf. infra, p. 670.
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middle of the back ; lower parts white, greyish white, or light ful-
vous

; tail black, lightly washed with white, the hairs fulvous, with
black bauds and short pure white tips.

Mr. Allen was led to admit the specific validity of this Squirrel,
on finding that it differed from the last two in having normally two
well-developed upper premolars ; and the specimens which I have
been able to examine confirm his observation. He failed, however,
to recognize this species in Dr. Peters's description of his & deppei,
which he doubtfully referred to the southern form of S. carolinensis 1'.

An examination of the types of S. deppei, M. tephrogaster, M. tceni-
urus and M. medellinensis convinces me that they are all strictly
synonymous, the species presenting but little variation in coloration.
In S. deppei and M. taniurus the lower parts are washed with ful-
vous

;
in M. tephrogaster they are greyish white ; while the types of

M. medellinensis are smaller and have the middle of the back
nearly black, exactly as in many specimens of S. griseogenys. In-
termediate examples occur ; and the whole range of variation between
the extremes is comparatively trifling.

As already observed 2
, M. fraseri, Gr., was so insufficiently de-

scribed that Mr. Allen was led to identify it with the present species,
which is about half its size and totally different in coloration.

XI. SciURTJS RUFO-NHSfitt. CKT^S ©SvYH &•

*Sciurus rufo-niger, Pucherau, Rev. de Zool. 1845, p. 336{<*t<» &Huk\
*Sciurus chrysosurvs, Pucheran, torn. cit. p. 337.
*Macroxus tephrogaster minor, Gray, MS. (Mus. Brit.).

Uab. Columbia ; Panama ; Veragua.
Average length about 5"50 inches, of tail-vertebrae 375 inches.

Two upper premolars. Upper parts dark olive, the hairs very mi-
nutely tipped^wtth fulvous ; breast bright rufous, rest of lower parts
like the upper, hut paler ; tail nearly uniform with the back, the
hairs reddish fulvous, barred with black and minutely tipped with
pale yellow or white.

On examining the type of Pucheran's S. rufo-niger in the Paris
Museum, I found that it was not identical with S. griseogenys, as
Mr. Allen supposed, but rather allied to <S. deppei ; and I soon recog-
nized in it a small Squirrel of which I had seen several specimens
from Panama^ and which I had begun to fear would require a new
name. These examples prove to agree further with 8. deppei in
having two upper premolars, but differ in being more than one third
smaller, in the colour of the lower parts (which are only paler than
the upper, save on the breast), and in the tail being nearly uniform
in colour with the back (the hairs having only very minute white or
yellow tips). Specimens in the British Museum are labelled M.
tephrogaster minor ; but I cannot doubt the distinctness of the form.
The type of S. rufoniger has the middle of the back nearly black

;

while that of M. chrysosurus appears to be a variety, merely differing
iu the tail being more rufous.

1 Tom. cit. p. 710. a
qf. anteh, p. 0(35.
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XII. Sciurus pusillus. (Plate XLI.)

Sciurus pusillus, Geoffroy apud Desmarest, Mamm. p. 337,

til. lxxvii. fig. 2(1820). ^t

*Jlfacro*«* AwMi, Gray, Ann. & Mag. Nat. Hist. ser. 3, xx.

p. 433 (1867).

Hah. Guiana ;
Brazil.

,

Length about 4'50 inches, of tail-vertebrse 3 inches. Two upper

premolars. Upper parts greyish olive, the hairs dusky, very mi-

nutely tipped with pale fulvous ; lower parts only slightly paler
;

tail

black, washed with whitish or pale yellow.

I was not able to ascertain the type of Geoffroy s S. pusillus in

the Paris Museum ; but there can hardly be a doubt of its identity

with specimens standing under that name in the British museum, and

with the types of Grav's Macroxus Jcuhtii. All these are supposed by

Mr Allen to be merely very young individuals of S. astuans ,
in spite

of Buffon'sobservations on the development of the reproductive organs

in the type of S. pusillus
2

. The British-Museum specimens, however,

a"ree in size with Buffon's and Desmarest's descriptions, and are-aefe •„ j,.M

•a* quite adult, as shown by their skulls and teeth ;
moreover the two

specimens examined differ" from S. cestuans in the possession ot two

upper premolars. Their very small size and the nearly uniform

greyish olive of both their upper and lower parts prevent their being

confounded with any other species known to me. The type ot

M. kuhlii, collected in Brazil by Castelnau, merely differs in having

a white spot at the root of each ear, and in the extreme tips ot the

hairs of the tail being white instead of pale fulvous.

2. On a third Collection of Birds made by the Rev. G. Brown,

C.M.Z.S., in the Duke-of-York Group of Islands and its

vicinity. By P. L. Sclater, M.A., Ph.D., F.R.S.,

Secretary to the Society.

[Received June 11, 1878.]

(Plate XLII.)

I have now the pleasure of submitting to the Society a third
3
col-

lection of birds made by our Corresponding Member the Rev. J.

Brown, in the group of islands known generally as the Duke-ot-lork

Islands, and on the adjacent islands of New Britain and New

Ireland. , . .

The collection was forwarded from Port Hunter, the missionary

station in the Duke-of-York group, on the 24th of February last by

a small trading-steamer bound for Hongkong. It contains a series

« Tom. tit. p. 759. » Hist. Na t. Suppl.m p. 264

3 For notices of two previous collections, see P. Z. S. 18/ 1, p. 9b, and 1878,

p. 289.
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of birds obtained while coasting along in a boat amongst tbe islands

of the group. In a letter of the same date Mr. Brown states that

he was hoping to be able shortly to spend a week at Spacious Bay or

some other place in New Britain, where he would be able to make a

more extensive collection.

The present collection contains thirty-five skins referable to thirty

species. The exact localities being marked in every case, I think it

advisable to give a perfect list of the species. "Duke-of-York

group " means one of the group of twelve islands which form together

the land marked in our chart " Duke-of-York Island " l
.
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7. Monarcha inornatus (Garnot) ; Scl. P. Z. S. 1877, p. 552.

This bird has not occurred in the former collections of Mr. Brown,

bnt is a well-known and rather widely extended Papuan species.

15. Buceros ruficollis, Vieill. ; Temm. PI. Col. 577; Scl.

P. Z. S. 1869, p. 122.

Apparently an adult female of this Hornbill from Spacious Bay,

New Britain.

20. Geoffroius heteroclittjs.

Psittacus heteroclitus, Hombr. et Jacq. Ann. Sc. Nat. xvi. p. 319.

Pionus heteroclitus, id. Voy. au P. S. Atl. t. 25 bis (6*)-

Pione heteroclitus, Puch. ibid. Zool. iii. p. 103.

A fine male of this species from New Ireland agrees with the ori-

ginal figure and description of that sex. One of the Solomon-Islands

skins referred to, P. Z. S. 1869, p. 122, appears to be the female of

this species, the other to belong to the next.

21. Geoffroius cyaniceps, Pucheran.

A skin from New Britain marked " male," which has had the

wings cut away, and has apparently been in a cage, is probably of

the same species as that previously referred (P. Z. S. 1877, p. 107)
to Geoffroius cyaniceps. This is decidedly smaller than G. hetero-

clitus, and has the top of the head of a pale greenish grey with the

sides yellowish.

Dr. Salvadori, who examined the specimen in the previous col-

lection of Mr. Brown, remarks that it comes very near the female of

G. simplex, Midler. A better series of this bird is necessary before

it can be made out decidedly.

25. Carpophaga melanochroa, sp. nov. (Plate XLII.)

Nigricanti-ardesiaca fere unicolor, alis cauda et dorso inferiore

in plumbeum transeuntibus ; alarum tectricibus omnibus margi-

nibus angustissimis albisprceditis ; subalaribus et crisso castaneo

tinctis ; rostro nigro ; pedibus purpureo-rubris.

Long, tota 15-5, alse 9'5, caudse rectr. med. 6 -

0, ext. 5 "5.

Hab. Ins. Duke of York.
This fine Fruit-pigeon is quite new to me, and, I believe, unde-

scribed, though I am not acquainted with C. pistrinaria, Bp. 1

, of the

Solomon Islands, to the neighbourhood of which it would appear to

belong.

Mr. Brown's single specimen is marked "male; eyes bright

scarlet; legs purple." As will be seen from the measurements, the

tail is slightly rounded ; there are fourteen rectrices, as is always,

I believe, the case in Carpophaga. The under-surface of the tail is

rather ashy white, that of the wings greyish black.

The uniform dark colour, varied only by the very narrow margins
of the wing-coverts, will render this species easily recognizable.

1 Consp. Av. ii. p. 36.
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27. Macropygia browni, Scl. P. Z. S. 1877, p. 110.

I am glad to receive a second example of this fine species from
the Duke-of-York group.

Dr. Salvadori writes me that he suspects that Turuccena crassi-

rostris, Gould (P. Z. S. 1856, p. 136), may be the young of Macro-
pygia browni. I have examined Mr. Gould's typical specimen of the

former species now in the British Museum ; but although I believe

it is, no doubt, the young of an allied species of Macropygia, I do not

think it can belong to M. browni, as it is so much smaller in size.

29. Nyctocorax caledonicus (Gm.) ; Gould, Handb. B. Austr.

ii. p. 311.

An adult of this Night-Heron from the Duke-of-York group is

marked :
—"Irides yellow ; legs dusky reddish pink ; bare space about

eyes lavender.—G. B."

30. MEGAPODIUS EREMITA.

Megapodius eremita, Hartl. P. Z. S. 1867, p. 830.
M. hueskeri, Cab. et Reich. J. f. O. 1876, p. 326 ; Scl. P. Z. S.

1877, p. 113.

M. rubrifrons, Scl. P. Z.S. 1877, p. 556.

Prof. Salvadori lias recently examined the typical specimens of M.
eremita from the Echicpjier Islands, M. hueskeri from New Hanover,
and M. rubrifrons from Admiralty Island, and pronounces them
to be identical.

3. On the Male Generative Organs of Chlamydophorus trun-

catus and Dasypus sexcinctus. By M. Watson, M.D.,
Professor of Anatomy, Owens College, Manchester.

[Eeceived June 11, 1878.]

(Plate XLIII.)

1. CHLAMYDOPHORUS TRUNCATUS.

The anatomy of Chlamydophorus truncatus has formed the subject
of elaborate monographs by Hyrtl 1

, Macalister 2
, and others 3

; and
little remains to be said regarding such parts of the animal as have
been fully investigated by these anatomists. On looking over their

essays, however, I find that, with regard to the male genera-
tive organs, we possess almost no reliable information. Professor
Hyrtl's specimen was a female ; and although that anatomized by
Professor Macalister was of the opposite sex, his reference to the
male organs is sufficiently meagre to justify me in giving a detailed

description of these from two male specimens of this rare mammal
which have lately come into my hands.

1 Denksckriften der kais. Akad. Wien, is. 1855.
2 Trans. Koy. Irish Acad. 1875, p. 219.
Harlan, Lond. Zool. Joiu-n. 1825; Atkinson, Journ. of Anatomy, vol. v.
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The specimen measured 4| inches in length, exclusive of the tail.

Penis.—The penis is large for the size of the animal, and, so

far as one can judge from the examination of specimens preserved

in alcohol, appears, in the natural condition, to be strongly curved,

the convexity of the curve being directed forward, whilst the extre-

mity of the penis is directed downward and backward toward the

anus. The organ is slender, and tapers gradually from base to apex,

measuring § of an inch in length and -^ of an inch in diameter.

The base is surrounded by a small prepuce consisting of little more

than a narrow ring of integument, and is entirely destitute of a freuum

prEeputii. The presence of two powerful retractores penis, however,

justifies us in concluding that in the Chlamydophorus, as in Da-
sypus sexcinctus, the penis is, in the flaccid condition, retracted

within this apparently rudimentary prepuce. The intermediate por-

tion of the penis presents an appearance of irregularly disposed cir-

cular constrictions, apparently due to the annulated character of the

integument, and corresponding exactly to that described below in the

six-banded Armadillo. The glans penis is not distinguishable as a

separate portion from the rest of the organ ; and the absence of it,

together with that of the bulb, would appear to indicate that a corpus

spongiosum is altogether wanting, as it apparently is in the Armadillo,

the penis in that animal being formed exclusively by the two cor-

pora cavernosa. I could not distinguish any patch of transverse

ridges on the ventral aspect of the organ, such as is seen in that of

Dasypus sexcinctus ; but the small size of the parts, combined with

their immersion in alcohol, may have obliterated these (under any cir-

cumstances) very minute elevations.

Internal Organs.

Kidney.—The kidneys are large in comparison with the size of

the animal, and are situated in the lumbar region. Each is almost

globular in form, measuring £ of an inch in length and f in breadth,

and is surmounted by a suprarenal capsule of large size and pyramidal

form. The ureter measures ^ of an inch in length, and enters

the bladder close to the orifice of the urethra, being crossed on its

inner side from before backward by the corresponding vas deferens.

Bladder.—The bladder, glohular in form, small, and provided

with walls of considerable thickness, lies altogether in front of the

transverse ligament which uuites the two pubic bones together, and

which corresponds in position to the pubic portion of the brim of

the pelvis in the majority of mammals. The viscus is partly invested

by peritoneum, which forms a well-marked inferior ligament attach-

ing it to the middle line of the anterior abdominal wall. In the spe-

cimen examined the bladder was contracted, and measured \ of an

inch in length and the same in greatest breadth. The urethral ori-

fice is on a level with the base of the viscus.

Urethra.— The urethra is divisible into two portions—an intra-

pelvic or muscular, and an extrapelvic or spongy portion. The
intrapelvic portion, from the neck of the bladder to the point of en-

trance of the Cowperian ducts, measures f^ °* an mQ^ m length. Its
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walls are thick, being surrounded by a layer of circularly disposed

muscular fibres. Resting upon the upper surface of the proximal

half of this portion of the urethra is the prostate gland, the pos-

terior border of which is attached to the tube. On slitting open

the canal, no trace of a vesicula prostatica could be distinguished
;

but it is well to bear in mind that the small size of the parts, together

with the immersion of these for some time in alcohol, may have

served to prevent the recognition of what, under any circumstances,

must be a very minute organ. Professor Macalister ' refers to the

presence of a Weberian organ, of which, however, he gives no de-

scription, merely statiug that it is "long, and not distinctly bifid ;"

but inasmuch as he makes no mention of a prostate gland, it appears

to me to be not improbable that he may have mistaken that gland

for the organ in question, an error which need occasion no surprise

when the small size of the parts is taken into consideration. If the

Weberian organ be present, it certainly does not project beyond the

wall of the urethra. The extrapelvic or spongy portion of the

urethra lies within the penis and measures •£ of an inch in length.

At its commencement it receives the ducts of Cowper's glands, whilst

at its termination it opens upon the summit of the rounded extre-

mity of the penis.

I'esticles and vasa deferentia.—Professor Macalister 2
states that the

testicles lie within the "wide abdominal ends of the inguinal canals;"

but this was certainly not the case in my specimen. In it the tes-

ticles were situated immediately posterior to the kidneys, and in close

relation to the superior abdominal wall, to which each was closely

attached through the ^flection of the peritoneum. The testicle of

the right side was posterior in position to that of the left. The gland

itself was of the same size and form as a canary-seed, and, together

with the epididymis, measured \ of an inch in length. The latter

was of large size as compared with the testicle, to the outer side

of which it was attached at both its anterior and posterior extremi-

ties. The anterior extremity, or globus major, is continuous with the

testicle, the separation between them being indicated by a slight

constriction. From this it passes forward for -fa of an inch, and,

suddenly curving upon itself, turns backward to the same extent,

and becomes constricted to form the body of the epididymis. The
latter extends along the outer side of the testicle as far as its

posterior extremity, where it again expands into a glandular mass, or

globus minor, which, however, is of larger size than both limbs

together of the globus major. From this body the vas deferens

passes off. The entire testicular mass is placed obliquely, its ante-

rior extremity being directed obliquely forward and outward, the

posterior, which is in contact with the lateral aspect of the apex of

the bladder, in the opposite direction. The vas deferens measures ^
of an inch in length, and crosses the ureter in its course backward.

The two vasa at their termination are almost in contact, and disap-

pear from view by sinking into the anterior border of the prostate

gland, the substance of which they traverse in their course to the
1 hoc. cit.

" Lnr. cif.
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urethra. As Professor Macalister observes, the vasa are not convo-

luted, neither do they present any trace of lateral diverticula or vesi-

culse seminales.

Prostate gland is well developed, and forms a quadrilateral mass
of lobulated glandular tissue lying upon the upper surface of the intra-

pelvic urethra. It measures \ of an inch in length, and the same
in breadth, and is attached by its posterior border to the urethra,

its anterior border, which is free, extending between the vesical

openings of the ureters. The vasa deferentia sink into the latter

in their course to the urethra. Prof. Macalister does not refer to

this gland.

Cowper's glands.—These, which are not mentioned by Macalister,

are two in number. Each lies in close relation to, and slightly under

cover of, the inner side of the cms penis. They are regularly pyri-

form ; and each measurss ^ of an inch in length. Their ducts pass

forward, and open at once into the commencement of the spongy

portion of the urethra.

Penis.—The penis is formed by the junction of the two crura

exclusively, the third element or corpus spongiosum being entirely

absent. The crus penis of each side is attached to the ramus of the

ischium, as well as to the posterior half of the free border of the pubic

bone, the latter bone not uniting with its fellow of the opposite side.

Each measures ^ an inch in length, and lies along the inner side of

the adductor muscle of the thigh. The two crura unite opposite

the anterior border of the pubic bones, and together form, as it

were, a bridge, underneath which the rectum passes backward to the

anus. In consequence of the absence of a corpus spongiosum, the

penis is devoid of both bulb and glans. The penis itself measures

-J-
of an inch in length, of which the basal -| are concealed by the inte-

gument, the remainder being free.

Muscles of penis.—Of these there are three on each side of the

middle line :— (1) The ischio-cavernosus is strong and covers the

crus. Its fibres are attached posteriorly to the ischium, whilst ante-

riorly they are inserted into the crus behind the junction of the

latter with its fellow. A small portion of the crus between this and

the next muscle is uncovered by muscular fibres. (2) Bulbo-caver-

nosi. These two muscles are apparently continuous across the middle

line, and together form an investment of transversely arranged mus-
cular fibres which covers the lower surface of the basal portion of

the penis. No median raphe could be distinguished between them.

(3) Retractores penis. These are placed on the dorsal aspect of the

organ. Each is a delicate riband-like muscle which, arising from

the upper wall of the pelvic cavity, crosses the outer side of the de-

pressor caudse muscle, and passing down parallel to the crus penis,

and along the dorsal aspect of that organ, is inserted into the corpus

cavernosum immediately behind the tip of the penis. These muscles

doubtless act in the same manner as in Basypus, and serve to retract

the penis within the rudimentary prepuce. Beyond the statement

that the crus penis is invested by muscular fibres, Prof. Macalister

gives no account of the muscles just described.
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2. Dasypus SEXCINCTUS.

If now we compare the male organs of Chlamydophorus with those

of Dasypus sexcinctus, we shall find that the resemblance between
them is very striking. A full description of the male organs of D.
sexcinctus after that already given of those of Chlamydophorus trun-

catus would be superfluous, seeing that the one would to a large extent

be a mere repetition of the other ; and I shall therefore confine my-
self to the indication of some points of interest in the anatomy of

Dasypus which appear to have been overlooked 1
. The penis is

enormous, and in a specimen measuring 13 inches in length, exclu-

sive of the tail, is 4 inches long. It closely resembles that of Chla-
mydophorus in form, its extremity being simple and not bifid as in

the allied genus Tatusia. The integumental covering of the penis is

annulated in character, the annulation extending from the base to the

extremity of the organ on its dorsal or abdominal aspect, but inter-

rupted on its lower surface toward the tip of the organ by a cutaneous
patch presenting an altogether different appearance. This patch,

which is situated immediately behind the extremity of the penis, is

oval in form, and measures 1^ inch in length. It surface is charac-
terized by the presence of numerous closely placed transverse ridges

of a hard and corneous nature. These ridges give to the patch
somewhat of the appearance of a fine file, and, in the absence of a
distinct glans, in all probability fulfil the function of the recurved
spines so frequently seen on the latter in many mammals. The pre-

puce is very small, and, when the penis is fully extended, disappears
entirely, being stretchecb-str as to form the cutaneous covering of the

latter. In the flaccid condition, however, and when the organ is re-

tracted, the penis is withdrawn entirely within the prepuce and almost
concealed from view. Improbable as it may appear that an organ of
the length of the penis can be really retracted within so small a pre-
puce, I am in a position to know that such is the case, having exa-
mined two specimens, in one of which the penis was exserted, as in

fig. 4, whilst in the other it occupied the position shown in fig. 5.

The retraction is accomplished by two retractor muscles, which,
arising from the lower surface and outer border of the sacrum, pass
forward along the whole length of the dorsum penis even to the tip,

fibres being inserted into every part of that surface. These muscles,
which exactly repeat those of Chlamydophorus, when contracting,

have the effect of throwing the penis into a series of spiral curves, its

extremity being bent inwards, as shown in fig. 5, so as to complete
the concealment of the organ under its sheath. That these muscles
are really the agents in producing this retraction is proved by the

fact that the concavity of the terminal curve of the penis is formed
by the dorsal aspect of the organ, on which these muscles are placed,

whilst the convexity of the curve is formed by its ventral surface

which is readily distinguished by the presence of the file-like patch
already referred to. The penis is formed, as in Chlamydophoms,

1 I have been unable to consult Prof. Alexandrini's monograph of Dasypvs,
in Mem. Aecad. d. Sci. Bologna, torn. vii. 1856.
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by the junction of the two crura alone, and possesses neither bulb

nor glans. With regard to the other muscles of the penis, these

closely resemble those already described in Chlamydophorus, with

this difference, that the single mass formed by the bulbo-cavernosi

muscles in the latter are here represented by two distinct and

powerful fleshy bands which envelop the under surface of each

cms previous to its junction with its fellow. The testicle differs

in position in Dasypus from that which it occupies in Chlamydo-

phorus, being attached to the inguinal region of the anterior ab-

dominal wall in the former, whilst in the latter it lies behind the

kidney. The globus major in Dasypus is closely applied to the

anterior extremity of the testicle, and does not form the loop-

like arrangement seen in Chlamydophorus. The vasa deferentia in

both are non-convoluted ; nor is there any trace of vesiculse semi-

nales in either. In both, a prostate and Cowper's glands are

present, the former being traversed by the vasa deferentia in their

course to the urethra, whilst the latter, although occupying the same

position, are relatively considerably smaller in Dasypus than in Chla-

mydophorus. The bladder and urethra are similar in both genera,

the only difference being that the walls of the intrapelvic portion of

the latter are much more muscular in Chlamydophorus than in Da-
sypus, and that in the latter a well-marked caput gallinaginis, of a

pyramidal form, is present, which is not represented in the former.

In neither is there any trace of a vesicula prostatica.

It will thus be seen that in respect of the male sexual organs the

resemblance between Chlamydophorus and Dasypus sexcinctus is very

striking—a resemblance which, in respect of other organs, has been

already pointed out by Prof Garrod '. As shown by that anato-

mist, Chlamydophorus agrees also with Tolypeutes and Xenurus in

the absence of vesiculae seminales and the simple condition of the

glans penis, in both of which respects it differs from Tatusia. The
presence of Cowper's glands constitutes a further element of agree-

ment between Chlamydophorus on the one hand, and Dasypus and

Xenurus on the other. These glands are also present, according to

Dr. Murie 2
, in Tolypeutes ; but whether in Tatusia I cannot say, as

with regard to the latter we possess no precise information. So far,

then, as the observations above recorded go, they tend to strengthen

the conclusions already arrived at by Mr. Garrod upon other grounds

with regard to the close relationship which exists between Chlamydo-

phorus and Dasypus. Professor Macalister, as the result of his

elaborate investigation into the muscular anatomy of the Edentata,

arrives at the conclusion that " the position of Chlamydophorus will

be seen to be plainly among the Dasypodidse, and very close

to Tatusia." The arrangement, however, of the sexual organs,

including the nipples, together with that of the alimentary canal,

which in Dasypus and Chlamydophorus is provided with two colic

caeca, these last being absent in the other genera above referred

to
3
, appear rather to point to a closer relationship between Chla-

1 P. Z. S. 1878, p. 222. s Trans. Linn. Boo. vol. xxx. ,

3 See Prof. Garrod's paper.
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mydophorus and Dasypus than between Chlamydophorus and Ta-
tusia.

I am indebted to Dr. Young for the preparation of the accom-
panying illustrations.

EXPLANATION OF PLATE XLIII.
Fig. 1. Male generative and urinary organs of Chlamydophorus truncatus, seen

from the front. From above downwards are seen the suprarenal' cap-
sules, the kidneys and ureters, the testicles, the bladder and urethra and
the penis. The penis is hooked back to show the retractor muscles on
its dorsal aspect.

2. Male organs of Chlamydophorus truncatus, perineal view From
above downwards are seen :—the penis, its basal portion being covered
by the nbres of the bulbo-cavernosi muscles ; below this the Cowperian
glands lying in the interspace between the crura penis, these last being
covered by the fibres of the ischio-cavernosi muscles.

3. Male organs of Chlamydophorus dissected, and seen from behind K
kidney and suprarenal capsule; T, testicle; P, prostate gland; c'Cowper s gland ; Pe, penis; Cp, crus penis.

4. Penis of Dasypus sexcinctus, showing the file-like structure on the lower
aspect of its extremity.

5. Penis of Dasypus sexcinctus retracted within the prepuce.

4. Note on Points in the Anatomy of Levaillant's Darter
{Plotus levaillanti). By A. H. Garrod, M.A., RR.S.

[Eeceired June 14, 1878.]

In a former communication ' I had the opportunity of bringing
before the Society several facts with reference to the anatomy of
Flotus anhinga, and of confirming Mr. Macgillivray's account o'f its
most peculiar proventriculus. Several specimens of the species have
since passed through my hands which differ in no way from that first
described.

On the 9th of March last the Society obtained for the first time
by purchase, a male specimen of Levaillant's Darter (Plotus levail-
lanti) from Senegal. It unfortunately died on the 7th of this
month (May) from peritonitis, the result of a perforating ulcer in
the stomach. °

The severity of the peritonitis caused all the abdominal viscera
to be agglutinated into a single mass, and rendered them particularly
soft Nevertheless I was able to disentangle most of the alimentary
canal for examination, and it has proved of more than ordinary in-
terest, as the following description will serve to show.
The tongue, as a free organ, is obsolete. The oesophagus is capa-

cious, without any crop. The oesophageal epithelium ceases abruptly
by a transverse line where the gastric portion of the canal com-
mences, below which it is replaced by the tough yellow epithelium
so characteristic of the situation.

The proventriculus is composed of two circular areas of deep
glands, which latter are of considerable size and do not come into con-

1 P.Z.S. 1S7C. p. 335.
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tact, being situated laterally upon opposite sides of the gullet. These

areas are flat, except at their upper margins, where a small transverse

ridge is developed, which may be the slight foreshadowing of the

special cavity developed in Plotus anhinga for the reception of the

secretion of the gastric glands. But in P. levaillanti it is to be

noticed that there are two gland-surfaces, whilst in P. anhinga it

will be remembered there is but one gland-cavity.

View of the inner surface of the posterior wall of the stomach of Plotus levail-

lanti, with the oesophagus slit up anteriorly so as to show the whole of its

proventricular surface, with the two gland-areas and the U-shaped elevation

on its anterior wall (on the left of the figure), as well as the pyloric

infundibuliform plug.

The calibre of the oesophagus must be somewhat diminished by
the presence of a curious U-shaped ridge upon the mucous mem-
brane of its anterior wall, which is situated between the antero-

lateral margins of the gland-areas, and has a small pit in the part
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corresponding to the surface between the limbs of the U, apparently

not glandular in nature. All these structures are covered with the

tough gastric epithelium, which ceases just above them.
The first true gastric cavity is larger than the second, though not

much so. In the second the peculiar hairy covering of its pyloric

portion is largely developed, and in a different manner from what it

is in P. anhinga, where, as f have shown in my paper on the anatomv
of that bird, it forms a kind of sieve to prevent large solid particles

from entering the duodenum. In P. levaillanti a more elaborate

arrangement obtains ; the hairy epithelium surrounding the pyloric

orifice, near the lower margin of the gastric surface of which it is

developed, is produced into a considerable conical hair-covered pro-

cess, projecting into the second stomach, and evidently acting as a

valve to close the pylorus when necessary. In general appearance
it much resembles the operculum of the Cheilostomatous Polyzoa,

and is very striking at first sight, the hirsute conical plug when re-

tracted, fitting exactly into the equally hirsute conical pyloric end of

the second stomach-cavity. All the rest of the second stomach is

lined with a non-hirsute epithelium, which ceases abruptly where
it meets the hairy surface. I can find no trace of this operculum in

Plotus anhinga, upon re-examination.

The small intestine measured two feet, and the large three inches ;

but they may have been contracted by the inflammation of their

surfaces. Two minute caeca were clearly seen, one a little larger

than the other. In P. anhinga there is no indication of a second
caecum.

As in P. anhinga, P. levaillainti possesses but one carotid artery,

the left. In their myology the two species agree in every respect,

as far as I can see. In P. levaillanti the ambiens is large, groov-

ing the patella, the femoro-caudal is present without an accessorius,

as is the semitendinosus. There is a slip from the biceps of the

arm, which traverses the patagium ; and the temporal muscles run
back beyond the skull, being separated by a median fibrous raphe,

which is not ossified into a separate bony style. The great pectoral

muscle is formed of two layers.

Donitz's bridge is ossified, as in the specimen described by the

author after whom it is named : it is developed on the ninth, and
not on the eighth cervical vertebra, as I predicted would be the case.

The lower larynx is indistinguishable from that of P. anhinga.

It is interesting to notice that the Manatee and Dugong have
special gastric gland-structures, the method of arrangement of which
differs in exactly the same way as does that of the two species of

Plotus under consideration, the peculiar flat gland-area found in

Halicore and Plotus levaillanti being converted into a glandular

cavity in Manatus and Plotus anhinga.

Proc. Zool. Soc— 1878, No. XLIV. 44
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5. On the Gravid Uterus and Placenta of Hyomoschus

aquaticus. By Professors A. H. Garrod, M.A., F.R.S.,

and William Turner, M.B., F.R.S.

[Received June 11, 1878.]

(Plate XLIV.)

An adult female of Hyomoschus aquaticus having come into our

hands, it was with no small pleasure that on eviscerating it we found

it far advanced in pregnancy ; for it enables us to give an account

of the placenta, the nature of which has, till now, only been surmised

from what is found in Tragulus.

In his valuable memoir on the Tragulidas
1

, M. Alphonse Milne-

Edwards briefly describes and also figures the foetus with the placenta

of Tragulus stanleyanus. He makes no mention of the uterus, of

which, in an allied species, John Hunter tells us 2 that it "soon

divides into two horns, which are pretty large and not long, having

none of the buttons for the cotyledons."

In his paper on the visceral anatomy of Hyomoschus aquaticus 3

,

Prof. Flower describes the female generative organs in the following

words :
—"The vagina was 5 inches in length ; the'uterus 3 -

5 inches

to the point of bifurcation, sharply bent back on itself near the upper

end, and terminated in a pair of rather short, closely curled

cornua."

In our gravid specimen the single hairless foetus which, from tip

of nose to end of tail, measures 8'5 inches, the tail being an inch

long, is lodged on the left side.

The uterus consists of two horns communicating with a common
corpus uteri. The horns are united together in the greater part of

their extent, not more than about 1*5 inch of the tip of each horn

being free. The line of union is marked externally by a groove, and

internally by a broad partition, the septum uteri, which extends

longitudinally backwards and terminates in a well-defined semilunar

free border, behind which the two horns are fused together into the

common corpus uteri. The free ends of the cornua are curled back-

wards, and together with the Fallopian tubes and ovaries are situated

upon the anterior part of the superior wall of the uterus. Owing to

the foetus being developed in the left horn, this cornu is much more
dilated than the right ; but the latter is considerably more capacious

than in the non-gravid uterus. The corpus uteri communicates by

a constricted os with a passage which may perhaps be regarded as a

cervix, though some might look on it as only the specially modified

anterior end of the vagina. This part of the genital passage is If
inch long and very much constricted. Its mucous lining is longitu-

dinally folded ; and the folds are at intervals so projecting as to give

the appearance of transverse constrictions. The passage and the os

1 Annales des Sciences Naturelles, 5th series, vol. ii. 1864, pp. 49-167.
2 ' Essays and Observations,' edited by Prof. Owen, 1861, vol. ii. p. 135.
3 P.Z. S 1867, p. 960.
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are blocked up by a whitish viscid mucus. Behind the most poste-
rior transverse constriction the vagina undergoes a considerable dila-

tation, and the mucous lining exhibits faint longitudinal folds.

The uterine walls are slightly thinner than those of the human
stomach. The cavity of the two cornua and of the corpus uteri is

lined by a well-defined mucous membrane, from which the foetal

chorion can readily be separated. This mucous membraue forms
the maternal portion of the diffused placenta characteristic of Hyo-
moschus. The mucosa of both cornua is not elevated into folds,

except in close proximity to the openings of the corresponding Fal-
lopian tubes ; and the mucous lining of the corpus uteri is longitudi-
nally folded only in proximity to the os uteri. The free surface of
the mucous membrane, both in the cornua and corpus and on both
surfaces of the septum uteri, is soft and velvety and pitted with
multitudes of minute depressions just visible to the naked eye. These
depressions are the crypts in which the villi of the chorion are lodged
when the chorion is in situ. The crypts are distributed with almost
equal regularity over the surface of the mucosa in the several divi-

sions of the uterus ; but on the more convex part of the impregnated
left cornu the mucosa is not quite so thick, so that the crypts are
shallower, and over a limited area- the free surface of the mucous
membrane is almost, if not quite, free from crypts. We did not,

however, see any depressed circumscribed smooth areas surrounded
by crypts such as one of us has. described elsewhere 1

in the Pig and
Lemurs, or polygonal areas occupied by crypts and bounded by ridges
free from crypts, such as are to be seen in the gravid uterus of the
mare. In the regular diffusion of the crypts over the surface of the
mucosa, the gravid uterus of Hyomoschus much more closely re-

sembled what has been described in Orea gladiator" than it did the
uterine mucosa of the Pig, Mare, and Lemurs.
We then carefully stripped portions of the mucous membrane off

the subjacent muscular coat, and soaked them in glycerine for some
days, in order to render the membrane as translucent as possible.

When the mucosa thus prepared was examined microscopically, the
openings of the uterine glands on the surface of the membrane could
be seen. Sometimes these openings were found on the slender raised

folds of mucosa separating adjacent crypts from each other ; at other
times they opened into the crypts, and at other times on smoother
portions of the membrane where the crypts were shallower or almost
absent ; but in no case were the mouths of the glands specially

localized in smooth circumscribed areas of the mucosa, as is the case

in the Pig and in the Lemurs. The gland-orifices were directed

obliquely to the plane of the free surface of the membrane ; and it

was not uncommon to see an epithelial plug projecting through the

mouth.

Additional views of the relation of the glands to the crypts were
obtained by making vertical sections through the mucosa. This

1 Turner, Lectures " On the Comparative Anatomy of the Placenta," Edin-
burgh, 1876, and Trans. Roy. Soc. London, 1876.

2 Turner, Trans. Eov. Soc. Edinburgh, 1871.

44*
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membrane consisted of a gland layer and a crypt layer. The gland

layer was next the muscular coat, and consisted of elongated tubular

glands, somewhat tortuous and occasionally bifurcating. In the

vertical sections the glands were cut across so that the tubes were

sometimes transversely, at others obliquely, at others longitudinally

divided, and here and there the stem of a gland could be seen pass-

ing obliquely through the crypt-layer to open on the surface in the

manner already described. The glands were lined by a columnar

epithelium, and possessed a central lumen. The glands were neither

so numerous nor so distinct, neither did they bifurcate so frequently

as do the utricular glands in the Pig and the Cetacea.

The crypt layer contained the numerous depressions already re-

ferred to for the lodgment of the villi of the chorion. The epithe-

lium lining the crypts had, as a rule, disappeared ; so that it was only

in exceptional localities that it could be seen in situ, where it ap-

peared to consist of cells, the type form of which was columnar,

though modifications of that shape occurred. The subepithelial

connective tissue contained a large proportion of corpuscles, some of

which were fusiform, others polygonal, others of the rounded form

of white blood-corpuscles. This tissue was more compact where it

formed the walls of the crypts ; but deeper in the mucosa, as it ap-

proached the glandular layer and the muscular coat, it had an areo-

lated character. The vessels of the uterus were not injected ; but

there can be no doubt that, if they had been so, the walls of the

crypts would have been seen to contain an abundant freely anasto-

mosing network of capillaries, such as exist in the corresponding

crypts in the Cetacea, the Mare, the Pig, and the Lemurs. In

sections through the wall of the uterus, that had been stained with

hsematoxylin, a well-defined band, coloured with the blue pigmeut,

marked the junction of the deep surface of the mucous membrane
and its glands with the muscular coat. This band in all probability

was the muscularis mucosae. In Hyomoschus, as in other animals

possessing a diffused placenta, the uterine glands have no relation, as

regards numbers or termination, to the crypts. The crypts are in-

finitely more numerous than the glands, and are not to be regarded

as formed by a dilatation of their mouths, but are new formations

during pregnancy, due to hypertrophy and folding of the mucous
membrane so as closely to adapt it to the irregular villous surface

of the foetal chorion.

The chorion extended from the tip of the left uterine cornu, through
the corpus uteri, to the tip of the right uterine cornu. The left horn
of the chorion, which contained the foetus, was longer and much
more capacious than the right horn. The tip of each horn of the

chorion was in close relation to the orifice of each Fallopian tube ; and
close to the tip the free surface of the chorion was over a very limited

area smooth and non-villous. That part of the chorion situated in

the corpus uteri, immediately opposite the os uteri, presented a cir-

cular non-villous surface about the size of a shilling. This surface,

though without villi, was folded so as to adapt it to the correspond-

ing folds of the uterine mucosa in the same locality. A portion of
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the chorion corresponding to the more convex part of the gravid
uterine cornu was thinly covered with villi, and, indeed, in one or two
very limited areas was non-villous—these hare or thinly covered
patches being in contact with those portions of the uterine mucosa
(already described) where the crypts are either shallow or absent.
In all other localities the free surface of the chorion was as thickly
studded with villi as the uterine mucosa was with crypts ; so that it
furnished an excellent and characteristic example of a diffused pla-
centa. In the absence of villi from those parts of the chorion which
were situated in relation to the three uterine orifices, f. e the os uteri
and the two Fallopian tubes, the chorion of Hj/omoschus corresponded
with what one of us has elsewhere described in Orca, the Narwhal
and the Mare.

'

The villi were arranged in small tufts, separated from each other
by very narrow intervals. The tufts varied in size; and the villi of
which they were composed were short and branched, usually in the
torm of filamentous processes. The basal substance of each villus and
of the chorion itself consisted of a delicate corpusculated connective
tissue. I he epithelium on the free surface of the chorion was partly
shed; but considerable patches of it were seen in many localities.

1 he amnion formed a capacious bug, which extended to within half
an inch of the tip of the left horn of the chorion. It occupied the
rest of this horn and the part of the chorion situated in the corpus
uteri but did not extend into the right horn of the chorion.
The sac of the allantois occupied the whole of the right horn of

the chorion, extending as far as its tip ; and its wall was in close ap-
position by its attached surface with the deep surface of the chorion.
1 he sac ot the allantois was also prolonged into the left horn of the
chorion to within half an inch of its tip: but in other respects its
distribution in this horn was limited ; for instead of being in contact
with the whole extent of the deep surface of the chorion, it formed
only a circumscribed tubular prolongation attached to that part of
the chorion which was opposite the belly of the foetus. The remain-
ing part of the deep surface of the chorion in this horn was in con-
tact with the attached surface of the amnion, which membrane ex-
tended as far as the edge of the non-villous circular spot opposite
the os uteri The ammon was also prolonged over the tubular pro-
longation of the allantois which extended into this horn The
amnion enveloped the umbilical cord up to the abdominal wall of the
ioetus. Ihe amniotic investment of the cord was studded with
numbers ot small stunted whitish sessile corpuscles, which did not
however, project from the free surface of the amnion, where it was
in contact with the chorion and allantois. These bodies resembled
in torm and size the bodies projecting from the umbilical cord in the
Letacea.

1 hey had not, however, the yellowish-brown colour of the
corresponding corpuscles in Orca and the Narwhal, but like them
they were developed in relation to the deep surface of the amnion
and caused an elevation of that membrane by their growth.
The umbilical cord was 3| inches long. It contained two arteries

and two veins
; and a slender tubular prolongation of the sac of the
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allantois could just be traced into the chorionic end of the cord.

Some injection was passed into the vessels of the cord, which filled

the principal vessels of the chorion ; but as the specimen had been

for some time in spirit before the injection was made, it did not

enter the vessels of the villi. Slender vessels, however, traversed

the non-villous spot opposite the os uteri, and some also were seen

subjacent to the amnion where it was in contact with the wall of the

tubular prolongation of the allantois situated in the left horn of the

chorion.

EXPLANATION OF PLATE XLIV.

Fig. 1. Foetal membranes of Hyomoschus aquatieus, opened into and foetus re-

moved ; reduced from natural size. Ck. Villous chorion of the

foetal horn. C'h'. Villous chorion of the opposite horn. Al. Sac of

allantois in the non-fecundated cornu, the communication of which
with the tubular prolongation in the foetal horn is seen to the right

of the letters. Am. Sac of the amnion ; the letters are placed on the
amnion where it is in contact with the chorion. U. The umbilical

cord ; the letter is placed on the amnion where it is in contact with the

allantois. o. The non-villous surface of the chorion opposite the os

uteri. 8. 8. The smooth non-villous parts of the chorion in relation

to the Fallopian tubes.

2. Magnified view of the free surface of the uterine mucous membrane of
Hyomoschus, showing the crypts in which the villi of the chorion are

lodged. At a the mouth of one of the uterine glands is shown.

The drawings have been kindly made for us by Mr. J. D. Dunlop.

6. Descriptions of new Asiatic Hesperidse.

By F. Moore, Assistant Curator, India Museum, London.

[Received June 11, 1878.]

(Plate XLV.)

IsMENE SUBFASCIATA, II. Sp.

Male. Upperside dark velvety umber-brown ; costal edge of fore

wing slightly ochreous ; cilia of both wings ochreous. Underside

paler : fore wing with a pale pink triangular costal patch before the

apex ; posterior border ochreous, adorned with a large hairy tuft :

hind wing with a transverse pink fascia across middle of the wing.

Eyes red. Legs beneath and anal tuft ochreous.

Expanse 2 inches.

Hab. Ceylon (In coll. Sir W. H. Gregory and Br. Thwaites).

Allied to /. aria, Moore, from which it may be distinguished by
the markings on the underside.

Calliana, n. g.

Wings ample, broad. Fore wing trigonal ; cell long, broad ; costal

vein extending to one third from apex ; subcostal vein curved at end
of the cell, first, second, third, and fourth branches arising at equal

distances before end of cell, fifth from its end, the three former ter-
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minating before the apex, fourth at the apex, and fifth below it ; dis-

cocellulars angled close to the upper end ; upper radial from the

angle, lower from their middle ; median vein three-branched, widely

apart, the upper from lower end of cell, middle and lower branches at

equal distances, the lower from near base of cell ; submedian slightly

recurved. Hind wing broadly ovate ; subcostal two-branched, second

before end of cell ; discocellulars slightly angled ; radial from their

angle ; median three-branched, middle branch from immediately

before end of cell. Body small, robust, abdomen short. Palpi short,

thick, pilose, ascending, third joint short, conical. Antennae slender.

Legs pilose.

Calliana pieridoides, n. sp. (Plate XLV. fig. 2.)

Male. Upperside creamy-white, glossy ; fore wing with the apex

broadly vinous -brown, the end of the median veins also with a

vinous-brown-speckled spot : hind wing with a curved upper discal

decreasing series of five purple-black spots, the upper one large and

situated between the costal and subcostal veins ; the end of the

veins also with a small vinous-brown-speckled spot. Underside

white ; fore wing with the cosial base, a patch beyond end of

the cell, and the outer border pale vinous-brown : hind wing with

a short black narrow streak at end of costal border, four large

subbasal and a curved discal series of seven purple-black spots, a

marginal series of broad vinous-brown spots, one at end of each vein.

Thorax and abdomen white ; collar, top of head, palpi, and tip of

abdomen pale ferruginous ; tip of palpi and antennae black ; legs

pale ferruginous above, purple-brown beneath.

Expanse
2-f

inches.

Hab. ? N.E. Bengal {A. Grote). In coll. F. Moore.

Hesperia narooa, n. sp. (Plate XLV. fig. 4.)

Male and Female. Upperside dark olive-brown : fore wing with

two prominent semidiaphanous yellowish well-separated spots at end
of the cell, a subapieal series of three smaller spots, and an oblique

discal series of five spots : hind wing with two very small discal

spots in male, three in female. Underside dark olive-brown ; fore

wing marked as above : hind wing with a prominent white spot at

upper end of the cell, and a curved discal series of four spots. Body
olive-green.

Expanse 1-fy inch.

Hab. Bombay {Wilkinson); Ceylon (Mac/cwood). In coll. F.

Moore and F. M. Mackwood.
Allied to //. contigua, Mabille ; markings similar, but both sexes

one third less in size.

Hesperia kumara.

Hesperia kumara, Moore, Catal. Lep. E.I. C. i. p. 255 (1857).

Female. Upperside dark olive-brown ; fore wing with a transverse

discal series of seven yellowish semidiaphanous spots from before the

apex
; cilia pale brownish-yellow. Underside deep ochreous-brcwn ;



(588 mr. f. moore on new hesperidjE. [June 18,

fore wing marked as above, the lowest spot being yellow : hind wing

with a single discal indistinct yellow spot between the two lower

median branches. Palpi and body brown ; tarsi ochreous.

Expanse If inch.

Hab. Canara (S. N. Ward). In coll. India Museum, London.

This species is also found in Ceylon, the male differing from the

female above and beneath in the first upper and lowest discal spots

being obsolete.

Hesperia seriata, n. sp.

Allied to //. kumara. Male differs from the same sex of that

species in the discal row of spots being slightly smaller, and in having

an additional lower small spot (which is present only in the female

of H. kumara). Underside greenish brown; fore wing marked as

above, the lowest spot suffused.

Expanse If inch.

Hab. Ceylon. In coll. F. M. Mackwood and F. Moore.

Hesperia bevani, u. sp.

Hale. Upperside dark olive-brown; cilia pale brownish-cinereous;

forewingwith a single small, pale white, semidiaphanous spot at upper

end of the cell, three contiguous subapical spots, another below

these, and two larger spots below obliquely on the disk, a small spot

also very indistinctly visible on middle of submedian vein : hind

wing without spots. Underside greyish olive-brown ; spots slightly

more prominent than above : hind wing with a discal series of five

small somewhat indistinct white spots.

Expanse If inch.

Hab. Salween, Moulmain (Lieut. Bevan). In coll. F. Moure.

A male specimen of this species from Calcutta, collected by the

late Mr. Atkinson, is in the collection of Dr. O. Staudinger.

Hesperia bada, n. sp.

Allied to H. manga!a.

Male and Female. Upperside dark brown, base of wings olive-

brown ; cilia pale cinereous-brown : fore wing with two (in some
specimens three) contiguous subapical small white semidiaphanous

spots, and three spots below obliquely on the disk, the upper one the

smallest : hind wing with a discal irregular linear series of three or

four white semidiaphanous spots, more or less indistinct. Under-

side greyish-brown ; both wings marked as above, the spots on the

hind wing being more prominent.

Expanse, S 1-r^r, ? lA-ineh.

Hab. Ceylon. In coll. F. Moore.

Also in the collection of Dr. O. Staudinger from Malacca.

Hesperia farri, n. sp.

Mule and Female. Upperside ferruginous-brown, base of both

wings olive-brown ; cilia yellowish- cinereous : fore wing with two pale

yellow semidiaphanous spots at end of the cell, and a discal recurved
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series of seven spots, the four upper and the seventh smallest, the
upper three heing contiguous and obliquely before the apex, the
sixth below end of the cell and the largest. Underside greyer-
brown in the female : fore wing marked as in male, except that the
lowest spot is more diffused : hind wing without spots.

Expanse, tf 1^, tf If inch.

Hab. Calcutta (Farr) ; Cherra Punji {Atkinson). In coll. F.
Moore and Dr. Stauclinger.

Hesperia toona, n. sp.

Allied to H. eltola, Hewits. Exot. Butt. Hesp. pi. 4. f. 40.

_

Male. Differs in the fore wings being slightly more elongate, the
hind wing more convex exteriorly, and the anal angle less lobed

;

markings above similar, those on the fore wing narrower, the spot
between the. median branches elongated and extending to their basal
angle ; those on the hind wing very small, the outer spot crossed by
a vein. Underside browuish-ochreous ; base of fore wing slightly
dusky-ochreous ; markings as above.

Expanse 1 T^ inch.

Hab. N.E. Bengal {A. Grote). ^tn coll. F. Moore.

Hesperia stjbgrisea, n. sp. (Plate XLV. fig. 5.)

Allied to H. gremius, Fabr. (Butler, Catal. Fabr. Lep. B. M.
p. 271, pi. 3. f. 7).

Male. Differs above in having the three oblique discal spots
smaller, the lowest appearing only as a few greenish-grey scales, the
upper subapical series of two and a single spot at upper end of the
cell very minute. Underside less grey in colour, the fore wing
marked as above ; hind wing with an indistinct black cell-spot and
a discal series of spots.

Expanse 1-| inch.

Hab. Ceylon. In coll. F. M. Mackwood and F. Moore.

PlTHAURIA, U. g.

Fore wing elongated, narrow ; apex pointed ; exterior margin very
oblique ; hind margin short ; hind wing convex externally, lobular at
anal angle. Head and thorax very broad, robust ; abdomen not so
long as hind wing. Antennae with a slender club and very long
whip-like tip. Venation similar to Pamphila.

Pithauria murdava. (Plate XLV. fig. 13.)

Hesperia murdava, Moore, P. Z. S. 1865, p. 784.

Hab. Darjiling.

Halpe, n. g.

Allied to Pamphila (P. sylvanus) . Antennae with a more slender
club and longer hook at tip. Fore wing shorter ; exterior margin
more convex; the discal oblique series of raised scales in male
shorter and broader. Head and thorax smaller ; abdomen slender.
Veins similar, the lower median branch being nearer end of the cell.



690 MR. F. MOORE ON NEW HESPERID.E. [June IS,

Halpe ceylonica, n. sp. (Plate XLV. fig. 9.)

Upperside dark brown ; base of wings and body olive-brown

;

fore wing with two contiguous subapical small white spots, two
oblique discal small conical spots with deeply excavated outer border,

and a smaller spot at upper end of the cell ; the male with an

oblique discal streak composed of broad raised darker brown scales

;

cilia brownish-cinereous, alternated with dark brown. Underside

dark brown, speckled with ochreous scales ; fore wing with white

spots as above, and a small spot also below the discal series ; an

upper submarginal row of indistinct pale ochreous spots ; hind wing

with a broad transverse median and a maculated discal greyish-

ochreous band. Palpi, body beneath, and legs greyish-ochreous.

Expanse, 3 lT
2
jj, $ If inch.

Hab. Ceylon. In coll. F. M. Mackwood and F. Moore.

Halpe beturia.

Hesperia beturia, Hewitson, Descr. Hesp. p. 36 (1868).

Hab. Calcutta district {Atkinson and Farr) ; Andamans (Rcep-

storff).

Halpe luteisq.uama.

Pamphila luteisqnama, Mabille.

Hab. Luzon.

Halpe dolopia.

Hesperia dolopia, Hewitson, Descr. Hesp. p. 27 (1868) ; Exot.

Butt. Hesp. pi. 6. f. 60, 61.

Hab. Darjiling (Atkinson).

Halpe radians, n. sp. (Plate XLV. fig. 1.)

Male. Upperside luteous-brown, basal hairy scales yellow. Cilia

cinereous-white : fore wing with a pale yellow constricted spot at end

of the cell, and an irregular transverse continuous discal band of

spots with their lower angles continued outward along the veins
;

hind wing with a yellow streak at end of the cell, and a short discal

band with outer rays. Underside paler, minutely speckled with

yellowish-white; fore wing as above, the hind margin being also

broadly yellow ; hind wing with a subbasal spot, all the veins, and

two (a median and a discal) transverse sinuous bands pale yellow.

Palpi, body beneath, and legs yellowish-white.

Expanse 1| inch.

Hab. Dhurmsala, N.W. Himalaya. In coll. F. Moore.

Pamphila palmarum, n.sp. (Plate XLV. figs. 6 & 7, ? 6 • )

Differs from typical Java specimens of P. augias, Linn., in its much
larger size, the male having the markings above paler yellow and
broader, the impressed oblique discal streak on the fore wing being-

obsolete, the outer border of the discal band much less sinuous, and
the yellow colour not extending along the veins to the exterior mar-
gin of the wing.
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Female. Paler brown above, the yellow bands on the upperside also
paler, less prominent, and there being no yellow along the costal
border of fore wing, and no median streak from base of the hind
wing. Underside pale vinous-brown, this colour pervading the upper
portion of the discal on the fore wing and the entire discal baud on
the hind wing.

Expanse, <3 If, $ If inch.

Hab. Calcutta (Grote and Atkinson). In coll. F. Moore and Dr.
Staudinger.

" Larva feeds on the date and cocoa-nut palms " {Atkinson, MS.
note).

Pamphila bambus^, n. sp. (Plate XLV. figs. 11 & 12, 6* ? )•

Allied to P. auffias, Linn., from typical Java specimens of which
it differs in its somewhat broader and less pointed wings. Markings
above similar, but more defined, the borders of the wings blacker,
the basal yellow streak on hind wing confined to a terminal spot at
the end of the cell, and the abdominal border black. On the under-
side the markings are also more clearjy-jiefined and the interspaces
blacker.

Expanse, rf If, $ If inch.

Hab. Calcutta (Frith and Atkinson). In coll. F. Moore and Dr.
Staudinger.

" Larva feeds on the bamboo " (Atkinson, MS. note).

Pamphila subochracea, n. sp.

Upperside glossy luteous olive-brown ; cilia yellowish-cinereous.
Male. Fore wing with two pale semidiaphanous spots at end of the
cell, three contiguous spots obliquely before the apex, three upper
discal spots, below which is a narrow white oblique streak or brand :

hind wing with three small yellow upper discal spots, the two lowest
small. Female. Fore wing with a lower or fourth discal spot, and a
small dot below the third spot ; the spots angled outward : hind
wing as in male. Underside greenish-ochreous, brown on hind
border of fore wing and anal lobe ; marginal line brown and promi-
nent : fore wing with the lower spot diffused and white : hind wing
with the upper discal white spot large and quadrate; four spots
below in a slightly linear position, the upper spot indistinct ; a white
spot also at upper end of cell, and a smaller indistinct spot above it.

Expanse, <$ If, $ 1 finch.
Hab. Calcutta (Atkinson). In coll. Dr. Staudinger.
Allied to P. mathias, Fabr., but of larger size and more promi-

nently marked.

Pamphila brahma, n. sp. (Plate XLV. fig. 8.)

Male. Upperside deep ochreous-brown, basal area ochreous. Cilia

cinereous-yellow : fore wing with a black-bordered white streak ob-
liquely below the cell, a semidiaphanous yellowish-white coustricted

spot at end of cell, a small subapical streak of three spots, and two
large discal spots, the one above hind margin being ochreous : hind
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wing with an indistinct cell-spot and a discal series of three pale

yellowish, semidiaphanous spots. Underside greenish-ochreous

;

costal base of fore wing ochreous-red, hind margin broadly dusky

black and centred by a white streak ; markings as above, but less

distinct.

Female brown above, with less ochreous at base, the spots more

prominent. Underside as in male.

Expanse 1 § inch.

Hab. Masuri, 7000 feet, N.W. Himalaya. In coll. Major Lang

and F. Moore.

Nearest allied to P. subhyalina, Menetr., from China.

Pamphila siva, n. sp.

Male. Allied to preceding (P. brahma). Darker brown above,

the base of fore wing and large lower discal spot only being ochreous,

upper semidiaphanous spots brighter yellow, the one between the

lower median branches broader ; spots on hind wing prominent.

Underside brighter greenish-ochreous, base of costanot ochreous red :

spots on hind wing clear white, very prominent and with dark border.

Expanse 1 § inch.

Hab. Khasia hills (G. Austen). In coll. F. Moore.

ASTICTOPTERTJS OLIVASCENS, 11. Sp.

Allied to A.unicolor, Brem. (Menetr. Catal. Mus. Pet. Lep. i. t. 5.

f. 6), from Pekin and Uong Kong, but of larger size. Upperside

uniform glossv olive-brown. Female with a white, semidiaphanous,

narrow subapical spot crossed by the fourth and fifth subcostal

branches. Underside : male uniformly brown ; hind wing sparsely

grey-speckled : female with subapical spot on fore wing as above,

the exterior margin grey-speckled ; hind wing with three ill-defined,

sparsely grey-speckled, transverse bands. Palpi, body, and legs

beneath grey.

Expanse l T
6
<j
inch.

Hab. Salween, Moulmain (Lieut. R. C. Bevan) ; Darjeeling (At-

kinson and Dr. Staudinger). In coll. F. Moore.

Cyclopides subvittatus, n. sp.

Male and Female. Upperside dark vinous-brown ; extreme edge

of both the costa and cilia chrome-yellow. Female with an oblique

subapical small chrome-yellow streak, composed of three connected

spots crossed by two branches of subcostal vein. Underside : fore

wing vinous-brown, with the costal vein, subcostal veins along their

marginal end, and a narrow outer marginal baud chrome-yellow :

hind wing chrome-yellow, with partly interrupted black streaks be-

tween the veins.

Expanse -j-^ inch.

Hab. Salween district, Moulmain (Lieut. R. C. Bevan). In

coll. F. Moore.

Note. Also in Mr. Atkinson's collection, labelled Darjiling.
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CYCLOPIDES SUBRAD1ATUS, II. Sp.

Male and Female. Allied to C. subvittatus. Differs in being

larger, the fore wing above having a very indistinct yellow streak,

which is composed of two well-separated spots only. Underside

brighter-coloured, and the streak between the veins more clearly

defined.

Expanse 1 to lginch.

Hab. Khasia hills {Godwin-Austen). In coll. F. Moore.

Isoteinon atkinsoni, ii. sp. (Plate XLV. fig. 10.)

Male. Upperside dark glossy olive-brown ; cilia brownish cine-

reous, with a brown inner line and indistinct bars : fore wing with a

small yellow semidiaphanous spot at end of the cell, tbree smaller

contiguous spots obliquely before the apex, and two contiguous spots

obliquely on the disk. Underside speckled with ochreous-green :

fore wing marked as above : hind wing with a median discal curved

series of eight small prominent white spots, and a spot at end of the

cell. ^~.
Expanse l T\j inch.

Hab. Darjiling {Atkinson). In coll. Dr. Staudinger.

Isoteinon khasianus, n. sp.

Male. Upperside glossy ochreous-brown ; cilia brownish-cine-'

reous, with a brown inner line and indistinct bars : fore wing with a

small silky-white semidiaphanous spot at end of the cell, three con-

tiguous spots before the apex and two on the disk. Underside
rufous-brown : fore wing marked as above ; a small tuft of black

hairs on middle of hind margin : hind wing grey-speckled, a small

white spot at end of the cell, and a median discal curved series of

white dots, each surrounded by dark brown.

Expanse lj D inch.

Hab. Khasia hills (Godwin-Austen). In coll. F. Moore.
A specimen of what I believe to be the female of this species

is in the collection of Dr. Staudinger, but without a locality (though
probably Indian). It differs from the male above described

in having the spots on the fore wing slightly larger, the cell-spot

transversely elongated, and in there being an additional spot below the

two on the disk. It is also greyer on the underside ; the hind margin
on the fore wing has a very pale border ; and the hind wing has no
perceptible white dots.

Isoteinon masuriensis, n. sp. (Plate XLV. fig. 3.)

Male and Female. Upperside bluish purple-brown. Cilia white,

alternated with brown : fore wing with a large semidiaphanous white

quadrate spot at end of the cell, two contiguous elongated spots

below it (and in the male a smaller spot below these), three very small

spots before the apex. Underside dark brown, numerously speckled

with ocbrey-brown scales : fore wing marked as above : hind wing
with a discal series of three small indistinct white spots, one being
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between the subcostal branches, the others between the upper median
branches. Body aud legs beneath speckled with ochreous-green.

Expanse lg inch.

Hub. Masuri, N.W. Himalaya. In coll. Major Lang and F.

Moore.
" On clover, June, 7000 feet " (MS. note).

Thanaos stigmata, n. sp.

Male and Female. Upperside glossy olive-brown : fore wing with

a short black bar or brand of raised scales obliquely above middle of

hind margin, and a very indistinct upper discal slightly curved row
of six small pale spots ; cilia whitish-cinereous, with slight brown
bars. TInderside paler ; costal border of fore wing, veins, and basal

interspaces of hind wing speckled with greenish-grey ; fore wing with

whitish discal maculated band as above, but more distinct, a spot

at end of the cell, and a marginal row of lunules less distinct ; hind
wing with a distinct whitish cell-spot and a submarginal and marginal

lunular band. Female without the raised bar, and the discal band
above less distinct.

Expanse, <5 1 inch, $ -^ inch.

Hob. Masuri (7000 feet), N.W. Himalaya. In coll. Major Lang
and F. Moore.

" Common in clover-fields " (Lang).

Thanaos indistincta, n. sp.

Upperside uniform olive-brown ; cilia edged with cinereous : fore

wing with a very indistinct grey- speckled submarginal and marginal

line : hind wing with indistinct grey-speckled veins, basal interspaces,

and two outer indistinct lunular bands. Palpi and body greyish

-

white beneath.

Expanse^ inch.

Hab. Salween, Moulmain (Lieut. R. C. Bevan). In coll. F.

Moore.

Thanaos obsoleta, n. sp.

Allied to T. stigmata. Differs above in the absence of the short

black oblique bar or brand on the fore wing ; the maculated band
being slightly more prominent. Underside similarly speckled, the

bands on hind wing not lunular, but composed of a slightly broader
series of spots ; some spots also present around the cell-spot.

Expanse \^ inch.

Hab. Cherra Punji, Assam (Atkinson). In coll. Dr. Staudinger.

EXPLANATION OF PLATE XLV.

Fig. 1. Halpe radians, n. sp., p. 690.

2. Calliana pieridoides, n. sp., p. 687.

3. Isoteinon masuriensis c? , n. sp., p. 693.
4. Hesperia narooa cf , n. sp., p. 687.

5. suhgrisea $ , n. sp., p. 689.



1878.] MR. F. MOORE ON HAINAN LEPIDOPTERAt 695

Fig. 6. Pamphila palmarum d\ n. sp., p. 090.
7. palmarum $ , n. sp., p. 690.
8. brahma, n. sp., p. 691.
9. Halpe ceylonica, n. sp., p. 690.

10. Isoteinon atlcinsoni, n. sp., p. 693.
11. Pamphila bambusm $ , n. sp., p. 691.
12. bambusce £, n. sp., p. 691.
13. Pithauria murdava, p. 689.

7. List of Lepidopterous Insects collected by the late R.
Swinhoe in the Island of Hainan. By F. Moore,
Assistant Curator, India Museum, London.

[Eeceived June 11, 1878.]

RHOPALOCERA.
Danaid.«.

Danais limniace.
^~"

Papilio limniace, Cram. Pap. Exot. i. pi. 59. f. D, E.

Danais aglea.

Papilio aglea, Cram. Pap. Exot. iv\ pi. 377. f. E.

Danais plexippus.

Papilio plexippus, Linn. S. N. i. 2, p. 767.

Danais chrysippus.

Papilio chrysippus, Linn. S. N. i. 2, p. 767.

EUPIXEA FELDERI.

Euplaafelded, BuHer, P. Z. S. 1866, p. 275.

Allied to E. layardi, Druce, P. Z. S. 1874, pi. xvi. f. 1, from Siam ;

differing above in having all the spots on the fore wing larger, those
on the hind wing being smaller, and the inner row nearly obsolete
towards the anal angle.

Salpinx minorata, n. sp.

Male. Upperside dark brown : fore wing glossed with blue ; two
small narrow bluish-white streaks beyond the cell, a less distinct
streak above the submedian vein, a submarginal series, and a mar-
ginal row of indistinct speckled spots : hind wing with pale canescent
subbasal patch and two marginal rows of small indistinct white spots.
Underside paler brown : fore wing with three purplish-white discal
spots, a smaller costal spot, and two marginal series of white dots

:

hind wing with two marginal series of white dots.

Expanse 2f inches.

Rab. Hainan. In coll. H. Druce.
Allied to S. Jduyi, Moore, but of much smaller size ; it is also di-

stinct from S. hobsoni, Butler, P.Z. S. 1877, p. 811, from Formosa.
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Satyrid^e.

Lethe europa.

Papilio europa, Fabr. Syst. Nat. p. 500.

ZOPHOESSA MUIRHEADI.

Lasiommata muirheadi, Felder, Wien. ent. Monats. vi. p. 28.

Melanitis ismene.

Papilio ismene, Cram. Pap. Exot. i. pi. 26". f. A, B.

MYCALESIS PERSEUS.

Papilio ])erseus, Fabr. Syst. Ent. p. 488.

Mycalesis runeka.

Mycalesis runeka, Moore, Cat. Lep. E.I. C. i. p. 234.

Mycalesis charaka.

Mycalesis charaka, Moore, P. Z. S. 1S74, p. 566.

Yphthima PANDOCUS.

Yphthima pandocus, Moore, Cat. Lep. E.I. C. i. p. 235 ; Hewits.

Trans. Ent. Soc. 1865, p. 290, pi. 18. f. 12.

Yphthima zodiaca.

Yphthima zodiaca, Butler.

Elymnias hainana, n. sp.

Male. Upperside brownish purple-black : fore wing with narrow

bright blue marginal spots : hind wing with outer border broadly

ferruginous.

Female. Dark ferruginous-brown ; disk of both wings indistinctly

brighter ferruginous ; narrow marginal spots on fore wing pale pur-
ple ; small whitish submarginal spots on hind wing. Underside

with the basal portion numerously covered with dark brown strigse,

the outer borders paler and with less and narrower strigae ; the

apical grey patch on fore wing prominent ; and costal spot on hind
wing small but distinct.

Expanse 2-| inches.

Hab. Hainan. In coll. H. Druce and F. Moore.
Allied to the Bornean species E. nigrescens, Butler, P. Z. S. 1871,

p. 520.

Papilionid^e.

Papilio pammon.

Papilio pammon, Linn. S. N. i. 2, p. 746, c?

.

P. polyt.es, Linn. ib. p. 746, 2 .

Papilio helenus.

Papilio helenus, Linn. S. N. i. 2, p. 745.
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Papilio ACHATES.

Papilio achates, Cram. Pap. Exot. pi. 182. f. A, B.

Papilio malayanus.

Papilio malar/anus, Wallace, Trans. Linn. Soc. 18G5, p. 59.

Papilio swinhoei, n. sp.

Allied to P. nomius, Esper, from S. India. Differs on the upper-
side in the fore wing having the costal bands broader, the submar-
ginal row of spots smaller and narrower ; the hind wing is also
shorter, the upright black bands broader, the two pale spots beneath
them widely separated, and the marginal lunules much narrower.
On the underside the hind wing has the discal red maculated band
more heavily margined with black.

Expanse, 6* 2f, $3 inches.

Hab. Hainan. In coll. H. Druce and F. Moore.

Papilio axion.

Papilio axion, Felder, Verh. zool.-bot. Ges. xiv. p. 305 (1864).
P. euryphilus, Hiibner, Samml. exot. Schm.

Papilio megarus.

Papilio megarus, Westw. Arc. Ent. ii. pi. 79. f. 2.

Papilio saturata, n. sp.

Distinguished from Indian specimens of P. panope by its intense
and uniform dark colour throughout the upperside, being of a much
darker tint than any specimens from India ; the marginal spots on
the fore wing small but very prominent. In the hind wing there is

an outer marginal series of broad quadrate ochreous spaces, a sub-
marginal row of very narrow brown-speckled ochreous angular lunules,
and an inner row of acutely angular, scarcely perceptible ochreous
marks. Underside also very dark-coloured ; the base of fore wing
black-tinted ; quadrate ochreous spots on outer margin of hind wing
very broad ; submarginal lunules white.

Expanse 4 inches.

Hab. Hainan. In coll. H. Druce.

Morphidje.
Clerome eumeus.

Papilio eumeus, Drnry, 111. Exot. Ent. i. pi. 2. f. 3.

Nymphalid^e.

Athyma leucothoe.

Papilio leucof/ioe, Linn. S. N. i. 2, p. 780.

Neptis hainana, n. sp.

Near to N. eurynome, Westw. (Donov. Ins. of China, 2nd edit.

p. 66, pi. 35. f. 4), from China. Differs above in its more compactly
Proc. Zool. Soc— 1878, No. XLV. 45
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disposed maculated bands, the fore wing having the discoidal streak

comparatively broader and its terminal portion more elongated at the

point ; in the hind wing the subbasal band is straighter and of equal

width throughout, the submarginal band being narrower. The un-

derside is of a much paler orange-yellow colour, and the bands less

black-bordered, being similar in both these respects to the Assam

species N. kamrupa, Moore.

Expanse, $ 2\ inches.

Hab. Hainan. In coll. H. Druce.

Neptis rihodona, n. sp.

Allied to N. hordonia, Stoll ; differs above in the bands being

broader, those on the hind wing considerably so, in the male these

latter also having a prominently waved outer border. Both wings

in the male have a well-marked outer marginal band.

Expanse, d If, $ 2 inches.

Hab. Hainan. In coll. H. Druce.

Ergolis alternus, n. sp.

Nearest allied to the typical E. ariadne from Java. Differs in

its more deeply excavated margins, the upperside being of a more

yellowish-ferruginous colour between the discal and marginal bands

;

the broad basal portion, the median discal band, and marginal band

of a deeper dusky ferruginous, the discal band also being distinctly

and darker maculated. Underside with broad dark dusky chestnut-

brown suffused bands.

Expanse 2 inches.

Hab. Hainan. In coll. II. Druce and F. Moore.

Cyrestis thyodamas.

Cyrestis thyodamas, Boisd., Cuv. Reg. An., Ins. ii. pi. 138. f. 4,

Identical with Indian specimens.

Cyrestis cocles.

Papilio cocles, Fabr. Mant. Ins. ii. p. 7 ; Donov. Ins. Ind. pi.

23. f. 2.

JUNONIA LEMONIAS.

Papilio lemonias, Linn. S. N. i. 2, p. 770.

JUNONIA LAOMEDIA.

Papilio laomedia, Linn. S. N. i. 2, p. 772; Drury, 111. Exot. Ent.

pi. 5. f. 3.

JUNONIA CENONE.

Papilio cenone, Linn. S. N. i. 2, p. 770 ; Cramer, Pap. Exot. i.

pi. 35. f. A-C.

One specimen from Ho Ching Shang, agreeing in size with those

from India, but smaller than the Chinese.
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JUNONIA ALMANA.
Papilio almana, Linn. S N i 9 n 7fio n..„ t. t,

pi. 58. f. F, G.
w

' P ' ; Cramer, Pap. Exot. i.

Symph^dra pardalis, n. sp

=«&=»- -sraSHSgrey marginal band, which is uniformly coloured and extendi to theapex
;
the band ou the hind wing is also comparatively broader thesnbmargmal spots larger, and iterated with

P
green sh-gZ ana lvThe

r

unders.de „ more uniformly ferruginousf but witlThe spo£

#a£. Hainan. In coll. H. Druce.

DlADEMA AVIA.

Papilio avia, Fabr. Ent. Syst. iii. 1 p m
Papilio iacintha, Drury, 111. Exot. Ent. ii. pi. 21. f. 1, 2 .

Atella phalanta.
Papilio phalanta, Drury, 111. Exot. Ent. i. pi 21 f I 9P. columbina, Cram. Pap, Exot. iii. pi. 238 f. A 'b'

Messaras erymanthis.
Papilio erymanthis, Drury, 111. Exot. Ent. i. pi. 15. f. 3j 4 .

Cethosia biblis.

Papilio biblis, Drury, 111. Exot. Ent. i. pi. 4. f. 2 .

-. PlERIDjfi.
JNychitona xiphia.

Papilio xiphia, Fabr. Spec. Ins. ii. p 43
P. mna, Fabr. Ent. Syst, iii. I, p . 194.

Catopsilia gnoma.
Papilio gnoma, Fabr. Syst. Ent. App. p. 808.

Terias ^SIOPE.

Terias cesiope, Mene'tr. Cat. Lep. Mus. Petr. p. 85, pi. 2. f. 3.

Terias subdecorata, n. sp.

hoSr^
de deeP ydl0W

:

?re wiDS wifch a moderately broad blackishborder the uiner margin of which forms a slightly sinuous curve n

3£h7 ' vlV
m°re 3ngled CUrve in the female /hind win. wThJslight speckled spot at end of the veins. Underside simlTarTv butmore prominently marked, as in T. cesiope, Mene'tr

7
Expanse, J 1|, 5 ig i|)ch-

Hab. Hainan. In coll. H. Druce.

45*
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Terias attenuata, n. sp.

Male. Upperside with a very narrow black border, its inner mar-

gin but very slightly sinuous ; costal margin blacker than in the

other species : hind wing with a very narrow indistinct speckled

border. Underside with markings similar to T. asiope, but smaller

and narrower.

Expanse 1-| inch.

Hab. Hainan. In coll. F. Moore.

Terias arcuata, n. sp.

Male. Allied to T. subdecorata. Differs above in having a more
regularly curved inner margin to the black border of the fore wing,

a nearly continuous speckled border on hind wing, and in the mark-
ings beneath being nearly obsolete.

Expanse 1| inch.

Hab. Hainan. In coll. F. Moore.

Terias hainana, n. sp.

Male and Female. Allied to T. drona, Horsf., from Java. Differs

on the fore wing in the marginal band being narrower and slightly

broken at its termination on posterior angle ; the hind wing has the

band very narrow and sinuous, being nearly obsolete at the anal end
in the female ; cilia pinkish. Underside paler yellow ; two promi-
nent small black spots at end of the cell on fore wing and dusky
speckled markings on hind wing.

Expanse 1 T
4 inch.

Hab. Hainan. In coll. H. Diuce.

A distinct species from T. vagans, Wallace, P. Z. S. 1866, p. 357.

Thestias sesia.

Papilio sesia, Fabr. (Donov. Ins. China, pi. 31. f. 2).

Papilio evippe, Drury, 111. Ins. pi. 5. f. 2, c? •

Papilio pyrene, Cram. ii. pi. 125. f: C, S

.

Appias zelmira.

Papilio zelmira, Cram. iv. pi. 320. f. C, D, $ .

Appias amasene.

Papilio amasene, Cram. Pap. Exot. i. pi. 44. f. A.

Appias copia.

Pieris copia, Wallace, Trans. Ent. Soc. 1867, p. 340.

One specimen (male) from Ho Ching Shang.

Appias inornata, n. sp.

Allied to A. vacans, Butler, from Sikkim.
Male. Upperside with the markings similar to A. hippo (Cramer,

pi. 1 95. f. B, C). Female as in A. vacans, having the costal border of
fore wing, and outer borders of both wings only, black. Underside
of male with the apical spot on fore wing and the hind wing deep
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yellow, the former absent and the latter paler in the female • outerborder of hind wing narrow, and of a golden-brown colour
'

Expanse 2] inches.

Hub. Hainan. In coll. H. Druce.
This is quite a distinct species from the Formosan (A fonnosana^described by Mr. Wallace in P. Z. S. 1866, p. 356.

^r°nn03ma >>

Synchloe canidia.

Papilio canidia, Sparrm. Amcen. Acad. vii. p. 504 (1 768)P. ghcirta, Cramer, pi. 171. f. E, F.

THYCA PAS1THOE.

Papilio pasithoe, Linn. S. N. i. 2, p 755
P. dione, Drury, 111. Exot. Ent. ii. pi. 8.7. 3, 4.

Erycinid^e.
SOSPITA SATURATA, 11. Sp.

nl

F
fir,°/r

itli^ aS i ^ hjdda
>
Hewits

-
Exot. Butt. hi. Sosp.

alf darki,' '! ?
Ug K°"g

;.
UPPeraide dark purple-brown, basalhalt darkest

:
hmd wing with very indistinct small black white-

Ztr, t£
PU
? Tl "? Sp° tS

- Ullder^de brighter
; pale bands

distinct, the d.scal band broad, nearly straight on fore wing, and
its inner border darker-coloured

; three small white-bordered black
apical and two anal spots on hind win*.

Female brighter-coloured.
Expanse If inch.

Had. Hainau. In coll. H. Druce and F. Moore.

Zemeros CONFUCIUS, n. sp.

Z. confucius, Wallace, MS.
Male. Smaller than Javau or Indian specimens of Z flegyas.Maikings above similar; the subapical spots larger and indistinct

nea°th.
7 § ^ ^^ lhese beiu/wl"te and promment be.

?™™ Z- ^PUKCtrta, Butler, from Malacca, it may be distin-
guished by the much less prominent and smaller number of subapical
pots both above and beneath, and in the inner series of gpoS onboth wings being white-bordered as in Z.Jeouas.
Expanse l T\ inch.

y

Hub. Hainan. In coll. H. Druce.

Lyc^enid.e.

Miletus chinensis.

Miletus chinensis, Felder, Verb, zool.-bot. Ges. xii. p. 488 ( 186' 2).

Lucia dilama, n. sp.

Male. Similar to L. epius (Westw. Gen. D. L. p. 502, pi. 76
t. b) trom India. Underside of a browner grey, the transverse zig-
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zag markings less defined, and the white interspace beyond the end

of the cell much wider.

Expanse 1 inch.

Hab. Hainan. In coll. H. Druce.

PlTHECOPS NIHANA, n. Sp.

Upperside dusky brown ; cilia white : fore wing with a slight

white brown-speckled longitudinal central patch, and hind wing with

a similar streaky subapical patch. Underside white : fore wing with

a submarginal series of six very narrow, dusky, short, recurved marks,

and a marginal series of narrow dusky lunules bordered within by

an indistinct lnnular line : hind wing with a moderately large black

costal spot before the apex, and a smaller spot on abdominal margin
;

a series of very indistinct dusky submarginal and marginal streaks.

Expanse \^ inch.

Hab. Hainan. In coll. H. Druce and F. Moore.

POLYQMMATUS LAIUS.

Papilio laivs, Cramer, Pap. Exot. iv. pi. 319. f. D, E.

POLYOMMATUS VARTJNANA.

Polyommatus varunana, Moore, P. Z. S. 1865, p. 772, pi. 41. f. 6.

POLYOMMATUS SIMILIS, n. Sp.

Allied to P. argia, Menetr. Cat.Lep. Mus. Petr. p. 125. pi. x. f. 7.

from Japan. Differs above in being of a pale lilac-blue, the margin

of the fore wing less dusky, and the hind wing with the marginal

spots scarcely perceptible (both these characters in P. argia are very

prominent). On the underside the colour is of a brownish-grey

;

markings similar, but those of fore wing less prominent, the spots

on the hind wing having the centre of the same tint as the ground-
colour of the wing.

Expanse lyV inch.

Hab. Hainan. In coll. JI. Druce and F. Moore.

LAMPIDES BiETICUS.

Papilio Iceticus, Linn. S. N. i. 2, p, 789.

Lampides kandarpa.

tycana kandarpa, Horsf. Cat. Lep. E.I. C. 1829, p. 82>

Aphn^eus lohita.

Amblypodia lohita, Horsf. Cat. Lep. E.I. C. 1829, p, 106,

ILERDA HELENA.

Heliophorus belenus, Hiibner, Zutrage, f. 785 (1832).

Mahathala, n. g.

Wings broad : fore wing somewhat short, exterior margin nearly
erect and slightly scalloped

;
third subcostal branch bifurcate : hind
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wing short; costa abbreviated, lobed at the base, concave towardsthe end, the apex produced and pointed upward • exteriorTZtslightly concave below the apex, and verv convex h ,T

J

su?
anal angle lobed

; a spatulate'taii extending from en o ower n^
STkStopa^!

OQS> stout
' apical joint Lad lat-% *

~
tirS?

fro
f typical Amblypodia (A. narada, Horsf.) in the en-

tireJl different form of wings
; the fore wing having the third branch

I narada * "" ^^ iMtead <****«* as hi male of

Mahathala ameria.

Amblypodia ameria, Hewits. Cat. Lye. B. M. p. 14, pi. 8. f. 85.

( Halpe beturia.

.Hesperia beturia, Hewits. Desc. Heap, p. 36 (1868).

Hesperid^e.
Hesperia gremius.

H. divodasa, Moore, P.Z. S. 1865, p. 791.

The specimens from Island of Ho Ching Shan.

Hesperia mangala, Moore, P. Z. S. 1865, p. 792.

Hesperia quinigera, n. sp.

Male and Female. Upperside olive-brown; cilia pale cinereousbrown: fore wing with five small pale semidiaphanou Z twoonly being subapical, and three obliquely discal : hind win? with asingle indistinct pale semidiaphanou? spot. Underside palf Tchreous-brown
; fore wings marked as above

P

Expanse, c? 1^, 5 1^ inch.
Hab. Hainan. In coll. H. Druce and F. Moore.

Gegenes hainanus, n. sp.

in Italfo mth° ^ ^k ^ Jf*" * n^odamus, but smallerin size, also much paler above and less grey beneath.
Expanse l£ inch.

'

Hab. Hainan. In coll. H. Druce.

PAMPHILA CONFUCIUS.

PampAita confucius, Felder, Wien. ent. Monat. 1862, p. 29.

ISMENE ARIA.

iv.*££1 "rr-
p- z

-

s- 1805
'
" rst He"us

-
emi

-
Bu«-
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Cyclopides camertes.

Cyclopides camertes, Hewits. Desc. Hesp. p. 43 (1868).

HETEROCERA.

bombyces.
Syntomid-e.

Rhaphidognatha hainana.

Artona hainana, Butler, Jouru. Linu. Soc. xii. p. 357.

Chalcosiidjs.

Ptdorus glaucopis.

Phalcena glaucopis, Drury, Exot. Ins. ii. p. II, pi. 6. f. 4.

Chalcosia nympha, n. sp.

Male. Fore wing silvery-white ; a circular purple-black spot in

middle of the cell, aud a speckled spot obliquely below it ; apical

band purple-black, traversed with white spots : hind wing with a

black-streaked pale blue apical band, the extreme margin and cilia

being white. Head and collar crimson ; body metallic green ; an-

tennae black ; legs grey.

Expanse 1-fJ inch.

Hab. Hainan. In coll. F. Moore.

Allied to C. diana, Butler, P. Z.S. 1877, p- 815, from Formosa.

EUSCHEMA MIL1TARIS.

Phaltena militaris, Linn. S. N. i. 2, p. 811.

Lithosiid^e.

Utethesia pulchella.

Phalcena pulchella, Linu. S. N. i. 2, p. 884 ; Guer.-Men. Icon.

Reg. An. pi. 88. f. 8.

Bo.MBYCIDyE.

Aristhala, nov. gen.

Fore wing elongate, trigonate, falcate ; costa moderately arched

at the end ; apex convex ; exterior margin oblique, concave below

the apex, slightly produced and angled in middle
;

posterior margin

nearly straight, angle acute ; costal and subcostal with its first aud
second branches running close together along the extreme margin,

third branch trifurcate at nearly equal distances, the two upper

ascending to the costa, the first before the second to the apex, the

third to below the apex ; diicocellulars bent inward at the middle,

upper shortest ; upper radial as a subcostal branch beyond the cell,

lower radial from angle of discocellulars ; a discoidal veinlet emitted

within the cell parallel to lower radial ; median vein three-branched

at equal distances, upper from end of the cell ; a submcdian and

internal vein close to the margin. Hind wing elongated, narrow, apex
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and exterior margin very convex ; anal angle concave in male, angled
in female ; abdominal marginal long, nearly straight, fringed ; two
subcostal branches emitted beyond the cell ; discocellulars very
oblique, bent outward ; one radial from their angle ; median three-
branched, two upper from end of cell ; a submedian and internal
vein. Body stout, with a dorsal crest and anal lateral tuft ; antennae
short, bipectinate to near end ; palpi very small ; legs very hairy
and tufted to end of tarsi.

This genus is allied to Ocinara and Ernolatia, Walker, to Tri-
locha, Moore, and to Bombyx (B. mori, Linn.).

Aristhala hainana, n. sp.

Female. Fore wing dark ferruginous
; posterior border brighter

ferruginous ; discal area speckled with buff and-purple-brown scales ;

an oblique curved subbasal and two discal sinuous darker li.ies ; a
small bright-coloured ferruginous spot at end of the cell ; exterior

horder speckled with chalybeous-white : hind wing yellowish-ferru-
ginous, with short basal, median, and narrower discal purple-brown
bands ; a subaual lunular white streak bordered above with purple-
brown. Thorax dark ferruginous ; abdomen greyish-ferruginous

;

head, legs, and body beneath brighter ferruginous. Underside
bright ferruginous : fore wing palest at base : exterior border
dusky and white-speckled ; one blackish transverse discal line

:

hind wing with outer curved discal line, two discocellular spots, and
indistinct median fascia ; anal angle speckled with dusky-brown aud
white.

Expanse 2 inches.

Hab. Hainan. In coll. F. Moore.
A closely allied species of this genus, from which the generic

characters of the male have been taken, is found in the Sikkitn
Himalayas.

Liparid.e.

Pantana ampla.

Pantana ampla, Walker, Cat. Lep. Het. B. M. iv. p. 820.

Pyrales.

Lepyrodes geometralis.

Lepyrodes geometralis, Guen. Spec. Gen. Le'p. Delt. et Pyr. p. 278.
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Tabular List showing Geographical Distribution.

Danaid^e.

Danais limniace

aglea

.

plexippus

chrysippus .

Euploea Felderi .

Salpinx minorata.

-
a
R

"?.

a

I
o
ft

C3
i—

(

GO

.5

c3

Satyrid.e.

Debis europa
Zophoessa muirlieadi

Melanitis ismene
Mycalesis perseus

runeka
charaka

Yphthima pandocus
zodiaca

Elymnias hainana

Papilionid*.

Papilio pauimon
helenus

achates

rnalayanus

swinhoei . .

.

axion . .

.

raegarus

saturata

MORPHID.E.

Clerome eumeus

Nymphalid^e.

Athyma leucothoe

Neptis hainana
rihodona

Ergolis altemus ...

Cyrestis thyodamas
codes

Junonia lemonias.

laomedia
oenone .

almana.
Symphsedra pardalis

Diadema avia

Atella phalanta . . .

.

#

*
*

*

#
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Tabular List (continued.)
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Nymphalid.e {continued).

Messa raa erymantliis

Cethosia biblis

PlEUID/E.

Nychitona xipbia.

Oatopsilia gnoina.

Terias aesiope ....

subdecorata

.

attenuata . . .

.

arcuata

bainaua
Tliestias sesia ....

Appias zelimra

—

atnasene

copia ,

inomata
Synchloe eanidia

Tbyea pasithoe...

Erycinid^;.

Sospita saturate, .

.

Zeraeros confucius

Lycenid.e.

Miletus cbinensis

Lucia dilama
Pithecops nibana
Polyonimntus laius I *

varunana
|
*

similis
J

*

Lanipides bsrticus
I

*

kandarpa *

Apbnreus lohita

Ilerda belena

Mahatbala ameria

HeSPBHID-E.

Hesperia gremius.

bet aria i *

uiatbia3

mangala
quinigera .

o
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i. loriculus hartlaubi (7) 1

[Bohol, 2 , October.]

Only one example of a female, and not in full dress. It agrees
with individuals of true L. hartlaubi in a similar stage of plumage,
but has the maxilla shorter by one tenth of an inch.

2. Haliastur intermedius (17).

[N. Bohol, c? ? , October.]

3. Butastur indicus (20).

[N. Bohol, 5 , October : iris golden-yellow ; bill black ; cere and
base of bill bright chrome-yellow ; legs and feet dirty chrome-
yellow ; nails black.]

4. Merops philippinus (35).

[N. Bohol, d, October.]

5. Alcedo bengalensis (38).

[N. Bohol, ? , October.]

6. Sauropatis chloris (47).

[N. Bohol, rf 2 , October.]

7. Cacomantis merulinus (57).

[N. Bohol, c?, October: iris light red ; bill biack ; base of man-
dible reddish ; nails black ; feet and legs waxy Naples-yellow.]
The above note pertains to the adult. Two other examples are

in rufous and brown-banded plumage.

8. Centkococcyx viridis (64).

[N. Bohol, d 2 . October.]

The male is immature ; the female adult.

9. Lanius nasutus(70).

[N. Bohol, cJ 2 , October and November.]

10. Lanius lucionensis (72).

[N. Bohol, c? 2 . October and November.]

11. Artamus leucorhynchtjs (73).

[N. Bohol, o* 2, October and November.]

12. Lalage DOMINICA (76).

[N. Bohol, c? , November.]

13. LEUCOCERCA NIGRITORQ.UIS (83).

[N. Bohol, cf 2 , October.]

14. HlRUNDO JAVANICA.

Hirundo javanica, Sparrm. Mas. Carls, t. 100.

[N. Bohol, (J 2 , October.]
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15. Broderipus acrorhynchus (90).

[N. Bohol, 2 , October and November.]

16. Ixus goiavier (99).

|N. Bohol, $ , October.]

17. Pratincola caprata (104).

[N. Bohol, d , November. Locust in gizzard.]

18. ClSTICOLA CURSITANS.

Prinia cursitans, Franklin, P. Z. S. 1831, p. 118 ; Dresser, B. of

Europe, parts lxi., Ixii.

[N. Bohol, d, October: iris yellow-brown.]

Four examples identical with Indian individuals, but distinct from

the Negros example referred to anted, p. 285. no. 31.

19. Orthotomus frontalis.

Orthotonus frontalis, Sharpe, Ibis, 1877, p. 112, t. ii. f. 1 ;

T. L. S. ser. 2, Zool. i. p. 336. no. 85.

[N. Bohol, d 2 , October.]

20. BuDYTES VIRIDIS (114).

[N. Bohol, d 2 , November.]

21. CORYDALLA LUGUBRIS ( 1 1 7)-

[N. Bohol, d $ , October and November.]

22. Cyrtostomus jugularis (123).

[N. Bohol, 2 > October.]

23. Corvus PHILIPPINUS (125).

[N. Bohol, d 2 . November.]
Female smaller than the male.

24. Calornis panayensis (128).

[N. Bohol, d 2 , October.]

25. Munia JAGORI (132).

[N. Bohol, d , October.]

26. Alauda watte rsi.

Alauda wattersi, Swinhoe, P. Z. S. 1871, p. 389.

[N. Bohol, d, October.]

A single example of the genus Alauda, which most nearly agrees

with the South-Forniosan race of A. cailivox, separated under the

above title by Mr. Swinhoe. The occurrence in the Philippines of

any member of the genus has not before been recorded.

27. Osmotrenon vernans (135).

[N. Bohol, d 2. October.]
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28. TURTUR DUSSUMIERI (147).

[N. Bohol, c? $ , October and November.]

29. Charadrius fulvus (159).

[N. Bohol, rf 9 , October.]

30. EUDROMIAS GEOFFROYI (161)-

[N. Bohol, (S $ , October and November.]

31. EUDROMIAS MONGOLICUS (1 63).

[N. Bohol, cf 9 . October and November.]

32. iEGIALITIS DUBIA (162).

[N. Bohol, $ , October.]

33. jEgialitis cantiana.

[N. Bohol, 2 , October.]

34. jEgialitis peronii.

Charadrius peronii, Temminck, Schlegel, Mus. P.-Bas, Cursores,

p. 33.

iEGIALITIS, Sp.?

[N. Bohol, cf > November.]

35. Strepsilas interpres.

Tringa interpres, Linn. S. N. i. p. 248.

[N. Bohol, $ , November. $, November : iris chocolate ; nr.

and bill black ; legs and feet dirty orange.]

New to the Philippines.

36. LlMOSA LAPPONICA.

[N. Bohol, cJi November.]

37. Rhyacophilus glareola (182).

|_N. Bohol, c? , November : iris dark brown ; bill and nails black
;

legs and feet yellow-green.]

38. Tringoides hypoleucos (183).

[N. Bohol, cf 2 > October and November.]

39. TOTANUS INCANUS.

Scolopax incanus, Gm. S. N. i. p. 658.

[N. Bohol, $ $ , November : iris chocolate-brown ; legs and feet

dirty chrome ; nails black; bill dark dull grey, base yellow.]

40. Terekia cinerea.

Scolopax cinerea, Guldenstadt, N. Comment. Ac. Sc. Imp.

Petropol. xix. p. 473, t. 19 (1775).

[N. Bohol, 6 9 , October.]

New to the Philippines.
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41. LlMICOLA PLATYRHYNCHA.

Tringa platyrhyncha, Temm. Man. d'Orn. p. 398 (1815).

[N. Bohol, 2 > October.]

The specimens have been submitted to Mr. Dresser, who is of

opinion that they belong to this species and not to L. sibirica.

42. Tringa albescens.

Tringa albescens, Temminck, PI. Col. 41, f. 2.

[N. Bohol, c? $ , October and November.]

New to the Philippines.

43. Gallinago scolopacina (187).

[N. Bohol, $ , November.]

44. BuBULCUS COROMANDTJS (194).

[N. Bohol, ? , October.]

45. Herodias garzetta (195).

[N. Bohol, J, October.]

46. Dendrocygna vagans (203).

[N. Bohol, 3 2 > October and November.]

47. Sterna bergii.

Sterna bergii, Licht. Verz. d. Doubl. Berl. Mus. p. 80.

[N. Bohol, d $ , November.]

9. On a new Species of Starling. By O. Finsch,

Ph.D., C.M.Z.S.

[Eeceived June 17, 1878.]

This species, which I propose to name after General Poltaratzsky,

Governor of Semipalatinsk, is easily distinguishable from our common
Starling by having the back green instead of purplish-violet, and
the underparts below the neck of a deep purplish-violet instead of

green as in the remaining species.

I found this Stalling breeding on Lake Marka-Kul, in the Chinese

High Altai, about 5000 feet above the sea-level. A careful compa-
rison of it with the rich series of Sturni in the British Museum has

convinced me that it belongs to a distinct species hitherto confounded
with St. vulgaris and its allies. The British Museum contains

fifteen specimens of the same bird from North-Western India,

Persia, and Baluchistan. Specimens from the two last-named

localities are marked St. unicolor and St. vulgaris by Mr. Blanford.

The single specimen of a Starling brought home by Mr. Seebohm
from the Yenisey belongs also to this species. It is the St. humei,

Gould (1877), but not of Brooks (18/(i), and most probably also

the St. vulgaris of Radde and Schrenck from Eastern Siberia. The
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group to which our common Starling belongs contains the following

species :

—

St. vulgaris, L. ; St, indicus, Hodgs. (Nepaul) ; St. humei,
Brooks (= nitens, Hume, = ambiguus, Hume) ; St. purpurascens,
Gould; and St. poltaratskyi, mihi (= humei, Gould).

All these species are well marked, and distinguishable even in

winter plumage and in the young state, as 1 intend to show in a
more extended description of them.

10. On new Species of Coleopterous Insects (Geodephaga

and Longicornia) taken by Dr. Stoliczka during the

Forsyth Expedition to Kashgar in 1873-74. By H.
W. Bates, F.Z.S.

[Received June 17, 1878.]

The following are preliminary diagnoses of new genera and spe-

cies of Coleoptera, of the groups above mentioned, taken during
the mission of Sir T. Douglas Forsyth to the Amir of Kashgar in

1873-4. Complete descriptions will hereafter appear in the general

work on the results of the expedition, now in course of publication

at Calcutta.

Geod epii aga.

clcindela stoliczkana.

C. burmeisteri (Fischer) affinis, sed minor. Nigra ; corpore sub-

tus, pedibus antennarumque basi chalybeo-violaceis ; elytris

lunula humerali et apicali fasciaque mediana, lata, abbreviata,

recta Jlavo-albis ; thorace brevi, lateribus fere rectis, supra sub-

tilissime granulatim strigoso ; elytris minute, liaud confertim

granulatis ; palpis nigris, albo-setosis ; labro albo, convexo, antice

medio rotundato producto, unidentato ; corpore subtus pedibusque
sparsim albo-pilosis.

Long fi-7g lin.

North of the Kuen-lun. Exact locality not given.

Carabus stoliczkanus.

C. caschmirensi (Kollar) affinis. Maxime elongatus et angustus,

niger subnitidus ; thorace late subcordato-quadrato, angulis pos-

ticis retrorsum productis, acutis ; elytris angustis, post medium
perparum rotundato-dilatatis, dorso tuberculorum tripliei serie,

inter se carina unica separatis ; menti dente verticaliter ex-

stante, valde compresso.

Long. 14-15 lin.

Murree.

DlCHIROTRICHUS ALTICOLA.

Ohlongus, supra testaceo-ftdvas, capite (macidis rujis exceptis),

Proc. Zool. Soc.—1878, ko. XLVI. 40
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thoracis macula discoidali alteraque elytrorum postko-discoidali

nigro-ceneis ; palpis apice aeuminatis ; capite et thorace grosse

subsparsim punctatis, hoc postice angustato, angulis posticis

oblique rotundatis, margine postice arcuato ; elytris striatis,

interstitiis medio leviter culminatis, biseriatirn punctatis ; corpore

subtus nigro ; antennis fuscescentibus. 3 . Tarsi duo antici ar-

ticulis l°-3u 'n ovatis, 4° bilobo.

Long 2^ lin.

Pamir, between Sirikol and Panga.

Harpalus c^eruleatus.

Elongato-oblongus, glaber ; thorace transversim quadrato, postice

distincte angustato, lateribus arcuatis, angulis posticis rotundatis,

basi utrinque late subcrebre punctato, margine basali bisinuato ;

elytris apice fortiter sinuatis, supra striatis, interstitiis planis,

impunctatis, tertio unipunctato.

($ supra capite ihoraceque nigris, politis ; elytris cceruleis, subviola-

ceis, nitidis ; antennis nigris, articulo basali rufo ; corpore sub-

tus nigro, pectore medio pedibusque rufopiceis ; abdomine minus

nitido. Immaturus toto corpore castaneo-rufo, elytris violaceis.

2 nigro- vel rufo-castanea, raro obscure nigra; elytris opacis, inter-

dum violaceo tinctis, apice fortius (meat in H. seneo $ ) sinuatis.

Long. 5|—6 lin.

Yangi Hissar.

Harpalus melaneus.

H. calceato (Dufts.) forma coloreque similis, at thorace fere im-

punctato, angulisque posticis obtusis. Oblongus, modice elongatus,

niger nitidus, elytris $ opacis ; antennis et palpis nigris, arti-

cidis omnibus apice piceo-rujis ; thorace transversim quadrato,

postice leviter angustato, angulis posticis obtusis, lateribus antice

modice arcuatis, basi utrinque vage vix punctato, fovea lineari

impresso ; elytris apice paullulum sinuatis, supra convexis,

simpliciter striatis, interstitiis modice convexis, tertio unipunctato.

Long. 6 lin.

Sind valley ; Murree ; near Leh.

Harpalus turculus.

Oblongus, niger, 3 nitidus, $ sericinitens ; antennis articulo primo

rufo, palpis apice Jlavis ; capite modice angusto, Icevi ; thorace

quadrato, anticeprope angulos rottcndato-angustato,postice lateri-

bus exacte parallelis, elytris multo angustiore, angulis posticis

rectis, supra impunctato ; elytris utroque sexu apice fortiter

subrecte sinuatis, supra subtiliter striatis, interstitiis planis,

tertio unipunctato ; metastemo grosse sparsim punctato.

Long. 4 lin.

No locality. Probably near Yarkand.

Harpalus indicola.

Elongato-oblongus, angustior, nigerrimus. tf magis, fj? minus niti-
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da, palpis et antennis fulvis ; thorace quadrato, lateribus leniter

arcuatis, postice longe angustato, angulis posticis obtusis, basi

tola subsparsim punctata et paulo rugosa, fovea utrinque obliqua ;

elytris convexis, apice modice sinuatis, supra striatis ( rf fortius),

interstitiis viv convexis, tertio puncto conspicue impre-sso ; sternis

et ventre lateribus grosse haud profunde pnnctatis.

Long. 5 lin.

Murree.

Harpaltjs masoreoides.

Parvus, niger subsericeus, Icevis, partibus oris antennisque jtavo-

testaceis, pedibus magis rufescentibus ; thorace transversa, elytris

vix angustiore, antics gradatim paullulum angustato, angulis

posticis rotundatis, Icevi, foveola basali utrinque oblonga, margi-

nibus rufescentibus ; elytris oblongis, apice late obtusis, leviter

sinuatis, supra striatis, striis minutissime punctulatis, interstitiis

vix convexis, marginibus reflexis et epipleuris piceo-rufis.

Long. 2g lin.

Pamir, between Sirikol and Panga.

Harpalxjs liodes.

Ovatus, latus, modice convexus, niger, $ sericinitens, $ serici-

opacus, antennis palpisque piceo-rufis, illis nigro maculatis, tarsis

piceo-rufis ; capite lato, laivigato, oculis minus promimdis

;

thorace valde transversa, antice angustato, postice multo latiore,

angulis posticis reclis, fere impunctato ; elytris ovatis, apice

paullulum sinuatis, supra subtiliter striatis, interstitiis planis,

tertio minute unipunctato.

Long. 5-5j lin.

No locality. Probably near Yarkand.

Hypolithus perlucens.

Piceo-niger, Icete irideseens, glaber, antennis, palpis et pedibus

fulvo-testaceis ; capite Icevissimo, post oculos angustato, fovea

frontali lineari versus oculum curvata ; thorace quadrato, lateribus

leniter fere cequaliter arcuatis, angulis posticis valde obtusis,

margine postieo late sinuato, supra limbo toto crebre subtiliter

punctulato, polito, marginibus rufescentibus ; elytris fortiter

striatis, interstitiis paullulum convexis, politissimis, tertio (prope

striam secundum) multipunctato.

Long. A\ lin. $ .

Jhelam valley.

Hypsinephus, nov. gen.

A genere Selenophoro differt pedibus elongatis, validis, tarsisque rf

articulis dilatatis cordatis, primo basi gracili, apice subito dila-

tato, 4'° breviter bilobo. Mentum edentatum ; elytra interstitiis

alternis pluripunctatis.

4G*
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Hypsinephus ELLIPTICUS.

Piceo-niger vel eastaneus ; partibus oris, antennis pedibusque fulvo-

testaceis ; thorace quadrato, elytris angustiore, lateribus postice

explanatis, angiitis posticis obtusis, supra irnpunctato ; elytris

elongato-ovatis, striatis, interstitio tertio punctis quinque parvis,

quinto versus basin duobus, septimo verms apicern pluribus

impressis.

Long. 6 lin.

Pangong valley.

Amara bamidtjny*.

A. triviali (Dufts.) affinis. Ovata, subtus viridi-cenea, supra cenea,

antennis articulis 2 basalibus rufis; pedibus nigro- vel ceneo-

pieeis ; thorace quam in A. triviali breviore, basi irnpunctato ;

elytris striis subtilihus, apice haudprofundius impressis, distincte

punctulatis, interstitiis planis.

Long. 3^-4 lin.

Pamir, between Sirikol and Panga.

Amara ambigena.

Breviter ovata, nigro-cenea polita, ventris apice rufo, palpis, anten-

nis basi, pedibus elytrorumque epipleuris rujis ; elytris interdum

castaneis ; thorace brevi, antice gradatim rotundato-angustato,

apud basin elytris paxdo angustiore, margine basali fle.vuoso,

angulis posticis subacutis, foveolis basi utrinque duabus latis,

sparsim grosse punctatis ; elytris brevibus, punctulato-striatis,

interstitiis planis ; menti dente elongato triangulari, apice an-

gustefisso.

Long. 3§ lin.

Between Tanktze and Chagra, Pangong valley.

Leiocnemis himalaica.

Elongato-ovata, rufo-picea, supra ceneo tincta ; partibus oris, an-

tennis pedibusque jlavo-testaceis ; thorace brevi, transverse, lateri-

bus fere cequaliter arcuatis, antice paulo magis quam postice

angustato, angulis p>osticis obtusis, lateribuspaulluhim explanatis,

foveolis basalibus grosse sparsim punctatis, interiore rotundata,

exteriore vage impressa, carinaqne ohsoletissima ; elytris acute

et simpliciter striatis, interstitiis planis.

cS . Tibia? intermedia' subtus medio sinuafce, deinde paullo dilaiatct

et denticulatce.

Long. 3^ lin.

Ladakh.

Leiocnemis tartaric.

Oblongo-ovata, modice convexa, nigra, polita, supra a?nescens ; par-
tibus oris, antennis pedibusque piceo-rufis ; thorace vaide trans-

verso, lateribus fortiter arcuatis, antice et postice fere cequaliter

angustato, angulis posticis distinctis sed obtusis, basi utrinque

foveis duabus modice impressis, fortiter punctatis ; elytris

punctafo-siria/is, interstitiis jdanis ; proslerno apice late rotun-
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dato, marginato ; meso- et metastCrnis punctatis ; menti dente

lato, magno, bifido.

Long. 3| lin.

Between Yangi Hissar and Sirikol.

Leiocnemis frivola.

Parva, oblonga, subtus rufo-castanea, supra nigro-cenea vel csnea,

elytris interdum castaneis ceneo tinctis ; partibus oris, antennis
pedibusque rufo testaceis ; thorace transversim quadrato, lateribus

leniter arcuatis, postice minus quam antice angustato, -rt^ox ante
basin paidlulum sinuato, angulis postkis fere rectis, foveis
basalibus grosse punctatis ; elytris punctulato-striatis ; menti
dente bifido, piano.

Long. 2\ lin.

No locality. Probably near Yarkand or eastern slopes of Pamir.

Amathitis badiola.

A. rufescenti (Dej.) proxime affinis, at angustior corporeque infra
nigro. Subtus nigra, supra capite thoraceque rufo-castaneis (illo

obscuriore) ; elytris subfusco-badiis, interdum ceneo-nitidis, striis

obscurioribus ; oculis multo minus quam in A. rufescente promi-
nulis ; thoracis angulis posticis vix rectangulis (sed apice acutis),

basi tota discrete punctata, carina vix elevata ; elytris pumtulato-
striatis, interstitiis planis ; menti dente prominulo, triangulari.

Long 4 lin.

North of Kuen-Lun. One example ticketed " Sanju."

Amathitis kuenlunensis.
Valde elongatus, pallideferrugineus, antennispedibusque gracilibus,

illarum articulo S" cieteris multo longiore ; thorace elytris multo
angustiore, late cordato, lateribus antice fortiter arcuatis, postice

sinuatim angustato, angulis postkis acutis, supra impunctato,

foveis basalibus latis, vagis, carinaque prope unguium indistincte

elevata ; elytris elongato-ovatis, apice paulo sinuatis, striis Icevi-

bus, modice impressis.

Long. 5 lin. $ .

Sanju.

Bradytus compactus.

Breviter oblongo-ouatus, latus, subceneo-niger, convexus ; capite brevi

et crasso, oculis parum convexis, epistomatis margine antico

transversim sulcato ; thorace elytris haud angustiore, postice

modice angustato, angulisposticis acutis,foveolis basalibus p>arvis,

punctatis, carinaque obsoleta ; elytris simpliciter striatis, inter-

stitiis planis ; palpis, antennis pedibusque rufo-piceis ; menti
dente mag-no, apice inconspkue emarginato.

Long. 4 lin.

Murree.

Curtonotus pamirensis.

Elongato-oblongus, angustus, rufo-castaneus, supra olivaceo-ceneus,
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thoracis elytrorumque marginibus reflexis rufescentibus ; capite

Icevi, moxpone oculos angustato ; thorace transversim quadrato,

ante basin subfortiter constricto, ibique lateribus parallelis et

margine laterali haud interrupto, angulis posticis rectis, basi

grosse subsparsim punctato, foveis utrinque linearibus ; elytri*

striatic, striis (versus apicem exceptis) punctatis.

c? tibiis intermediis post medium angustatis et subtus acute breviter

bidentaiis.

Long. 4|-5 lin.

Pamir, between Sirikdl and Panga.

Bembidium (Peryphus) pamirense.

Oblongum, depressum, capite thoraceque viridi- vel aurato-ceneis,

politis ; elytris fulvo-testaceis, vitta suturali (ante apicem abbre-

viata) fasciaque pone medium, interdum qaoque margine et apice

ceneo-fuscis ; antennis, palpis pedibusque Jlavo-testaceis ; thorace

breviter cordato, antice fortiter rotundato, basi rugato, angulis

posticis rectis, fovea utrinque profunda carinulaque obliqua ; ely-

tris striato-punctatis, interstitiis planis.

Long. 2| lin.

Pamir, between Sirikol and Panga.

Bembidium (Peryphus) punctulipenne.

Subdepression, ceneo-nigrum,politum,mandibulispiceo-rujis; thorace

antice leniter rotundato, postice usque ad angulos angustato, his

fortiter reflexis, obtusis, margine basali utrinque prope unguium

valde obliquo, supra basi et margine rugulosis, fovea oblonga

;

elytris punctato-striatis, striis l«-4um solum impressis, 6° et 1a

obsoletis, interstitiis planis, minutissime sparsim punctatis.

Long, vix 2 lin.

No locality. Pamir or near Yarkand ?

MOLOPS PILIFEIIUS.

Niger, nitidus ; thorace late cordato, post medium snbsinuatim

angustato, angidis posticis rectis, antice juxta marginem lateralem

punctis decern longe piliferis lineatim clispositis ; elytris elongato-

ovatis, convexis, prope apicem fortiter sinuatis, supra exarato-

striatis, striis 7a et 8a valde approximatis, 7ma continuo punctatis,

punctis longe piliferis, interstitiis dorsalibus planis, 3° et 5° apice

pilifero-punctatis.

Long. 6-7 lin.

Murree.

Anchomenus ladakensis.

A. parumpunctato (Linn.) proxime affinis, sed gracilior, thorace

longiore, etc. Supra subfusco-cupreus, capite thoraceque magis
ceneis, interdum toto viridi-ceneus ; femoribus nigro-piceis, tibiis

tarsisque rufopiceis ; antennis piceo-fuscis, articulo basali rufo ;

thorace subquadrato, lateribus leniter arcuatis, angidis posticis

rotundalis, ibique margine explanato-reflexo, toto limbo alutaceo ;
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elytris elonjatis, parallelis, acute striatis, interstitiis plants, tertio

5-pumtato.

Long. 3| lin.

Between Tangtze and Chagra, Pangong valley ; also Pamir, be-

tween Sirikol and Panga.

Anchomenus politissimus.

A. fuliginoso (Panz.) forma subsimilis, nigro-ceneus, politissimu&4

capite breviter ovato, oculis vix prominulis ; palpis art. ult.

acuminatis ; thorace postice angustato, angulis posticis oblique

rotundatis, margine prope angulum valde reflexo ; elytris versus

apicem valde sinuatis, supra obsolete striatis, disco utrinque haud
conspicue bipunctato ; pedibus ceneis, tibiis rufo-testaceis.

Long. 2\ lin.

Murree.

COLPODES OVALICEPS.

Minus elongatus, nigro-ehalybeus, nitidus ; elytris ampliatis, ovatis ;

capite parvo, ovato, oculis haud prominulis ; menti dente apice

sulcato-emarghiato ; thorace ovato, quam caputdimidio latiore,mar-

gine laterali cequaliter explanato,subrejleoco, angulisposticis subro-

tundatis ; elytris convexis, late ovatis, apice vix sinuatis, humeris

rotundatis striatis, interstitis planis, tertio tripunctato ; meta-

sterni epistcrnis brevibus; antennis, palpis pedibusque rufo-piceis,

femoribus nigris.

Long. 5 lin.

Murree.

MeTABLETUS TARTARUS.

M. truncatello (Linn.) paullo major, magis elongatus, subceneo-

niger, nitidus, antennis et pedibus fusco-piceis ; thorace quam in

M. truncatello magis angustato, angulis posticis obtusioribus,

deinde usque ad basin magis obliquis ; elytris elongatis, apice

obtuse subsinuatim truncatis, obsolete striatis, impunctatis.

Long. 1| lin.

Between Yangi Hissar and Sirikol.

Cymindis glabrella.

C. andrese (Mene'tr.) ajjinis, at gracilior, oculis minus prominulis,

elytrisque fusco-castaneis fiavo marginatis. Gracilis, glaberrima,

castaneo-rufa, abdomine margine picescente, capite obscuriore,

partibus oris, antennis, pedibus elytrorumque margine fulvotesta-

ceis; capite angusto,sparsimpunctulato ; thorace quam caput haud
latiore, anguste cordato, lateribus postice leviter sinuatis, angulis

posticisfere rotundatis, subpunctulato-striatis, interstitiis sparsim

punctulatis.

Long. 4-4 j lin.

Ladakli.
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LONGICORNIA.

Prionus CORPULENTUS.

$ magna, elongata, nigro-castanea, supra omnino coriacea vix

nitida ; thorace parvo, utrinque acute trispinoso ; elytris versus

basin parallelis, compressis, deinde modke dilatato-rotundatis,

apiee late obtusis ; pectore toto dense fulvo-hirto ; abdomine poli-

tissimo ; antennis 12-artimlatis, grosse punctatis, artkulis

3o_i]u»i serratis.

Long. 24 lin.

Murree.

Hesperophanes cribricollis.

Cylindrkus, fidvus, pubescentia incumbente cinereo-fulva apud

elytra maculatim vestitus ; thorace rotundato, elytris multo

angustiore, incequali, lateribus nledio subtuberoso, supra crebre

alveolato-punctato ; scutello cinereo ; elytris omnino discrete

punctatis, hand conspicue bicarinatis, apice gradatim angustatis,

subacuminatis.

Long. 8-9 lin.

Murree.

Trinophylum, nov. gen.

Gen. Hesperophani affine, sed femoribus abrupte clavatis, oculvsque

minus fortiter granulatis. Corpus elongatum, subdepression, brevi-

ter suberecte pubescens, crebre punctatum. Caput brevissimum

:

tubera antennifera hand elevata ; palpis brevissimis. Thorax
rotundatus, inermis. Elytra apice obtusa. Acetabula antica

extus hand elowjata. Prosternum angustum ; mesosternum latum,

subconvexum ; metasterni epistema elongata, angusta, postke

attenuata. Antennce filiformes, corpore paidlo breviores, arti-

culo 4'° paulo abbreviato.

Trinophylum cribratum.

Castaneo-fuscum, subnitidum, omnino suberecte fusco-pubescens,

crebre sed discrete punctatum ; thorace siqira antice et postke

paidlo depresso, linea dorsali l&iii ; elytris lineis duabus indi-

stinctk, Icevibus.

Long. 6| lin.

Murree.

Leptura rubriola.

L. sanguinolentse (Linn.)«^*»*'s. Nigra, subtus sparsimfulvo-pilosa,

thoracis plaga magna discoidea elytrisque rufo-opacis ; capite et

thorace reticulato-punctatis, Mo paullo p>ost oculos subito et for-
titer constricto ; thorace medio 7iaud conspicue dilatato, modiee

convexo, angulisque post-ids modiee productis ; elytris subcrebre

punctulatis, apkc recte truncatis, angulisque breviter dentatis. 2
Long. 6 lin.

Murree *
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Clytanthus IGNOBILIS.

CI. 4-punctato (Fabr.) proxime affinis. Nigro-fuscus, tomento

cinereo-jlavo vestitus ; elytris utrinque maculis 5 nigris, quam in

CI. 4-punctato majoribus, scilicet 1 curvata post scutdlum, 1

parva humerali, 1 antico-discoidali, 1 mediana majore transversa

et 1 huic proxima longitudinali oblonga.

Long. 6 lin.

Murree. *V

11. On a new Species of Notauges (N. hildebrandti, Cab.).

By Dr. G. Hartlaub.

[Eeceived June 17, 1878.]

The Museum of Natural History of Bremen has been enriched of

late with a fine adult specimen of a new typical Notauges, discovered

by the famous traveller Mr. Hildebrandt, in Eastern Africa. The
exact place where he collected this interesting bird is " Tkanga in

Ukamba."
Mas ad. capite, gutture, dorso, tergo, uropygio, supracaudalibus

,

teciricibus alarum minoribus margineque alari chalybeis, nitore

purpurascente ; collo postico late et circumscripte ceneo-vire-

scente ; alls duabus seriebus macularum holosericeo-nigrarum

bifasciatis ; teciricibus alarum majoribus viridi-ceneis ; remigibus

primariis in pogonio externo azneo-ca-rulescentibus, obscure macu-
latis, interno nigris ; tectricibus minoribus in pogonio externo

unicoloribus ceneo-virentibus ; pectore, abdomine, cruribus et sub-

caudalibus cinnamomeo-rufis ; subalaribus majoribus rujis, minori-

bus chalybeis ; rectricibus ccerulescenti-<eneis, minus distincte

undulatis ; rostro et pedibus nigris ; iride aurantiaco-rubra.

Long. 19 centim., rostr. afr. 18 mill., al. 123 mill., caud. 83 mill.,

tars. 30 mill.

The steel-blue colour of the head is less brilliant on the crown

;

there appear some rufous feathers on the uropygium ; and some of

the upper tail-coverts have a slight rufous terminal edging ; the first

primary is of a uniform blackish colour.

In Notauges superbus (Abyssinia, Shoa) the colouring is very

different : the upper parts are brown-green, the vent and under

tail-coverts are white, and there are other differences.

Mr, Hildebrandt told me that during his many excursions in East

Africa he never met with Notauges albicapillus, Blyth. This is cer-

tainly one of the rarest birds, the Calcutta specimen collected by
Speke and Burton being as yet the only one known.
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12. Description of a new Batrachian from Southern India,

belonging to the family Phryniscidae. By Lieut.-Col.

R. H. Beddome, C.M.Z.S.

[Received June 17, 1878.]

Melanobatrachus, gen. nov.

Toes cylindrical, not dilated at the ends ; no maxillary or vomerine

teeth ; ear imperfectly developed, no parotids ; sacral vertebra

dilated ; toes webbed ; body slender, elongate, uniform in width ;

muzzle short, obtuse ; fingers and toes short, metatarsus with a

slightly swollen inconspicuous tubercle.

Melanobatrachus indicus, u. sp.

Body with nearly parallel sides as in Ansonia ; no canthus rostralis,

no sign of a tympanum or cavum tympani ; cleft of mouth extends

nearly as far back as the eyelid, the space between the nares ^ of

an inch ; fingers 4, free, short, the third double as long as the others ;

toes 5, slightly webbed, the fourth much longer than the third.

Eustachian tubes closed, tongue rounded and free behind, surface of

the head and body tubercled, arms smooth, the humerus short, hind

limbs tubercled, the thigh shorter than the calf; belly and sides

smooth. Colour black, with minute white dots on the back and larger

ones on the belly, the thighs near their junction with the body are

girt with a brilliant scarlet band, \ inch in breadth, either continuous

all round or interrupted above ; and there are sometimes a few scarlet

blotches on the anterior portion of the belly between the fore legs

and sometimes on the lower portion of the humerus (the scarlet

colour of these markings fading to cream-colour in spirits). Length

of body 1| to 1| inch, length of hind limb to end of fourth toe

li to If inch.

Hab. The Anamallays and the Ghat range to the south of those

mountains, very rare, in moist evergreen forests of 4000 feet

elevation, under old rotten logs. The specimens found were all in

quite a torpid state and curled up almost into a ball, but became
very active when put in spirits.

Dr. Anderson, who has kindly prepared the skeleton of one of

these Batrachians, informs me that its osteology much more resembles

that of Bufo than Rana ; the skull is short and broad, and the

frontals and parietals have considerable lateral extension ; it is also

edentulous, and there are no vomerine eminences ; a careful exami-

nation of the sternum does not reveal the existence of any omoster-

num ; clavicles are present. Dr. Anderson was not able to detect

any tympanum under the skin ; nor could he trace a tympanic

cavity. He mentions that the stem of the stapes is not developed,

and moreover that he could not detect any Eustachian openings in

the mouth.

There are only from 8 to 9 vertebrae in Bufo metanost ictus: and the
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first vertebra, which has considerable length and breadth, is marked
on its under surface by a prominent ridge which does not occur in

the above-mentioned Indian toad.

The transverse processes of the sacral vertebra are dilated as in

Bufo.

13. On Gazella granti. By Sir Victor BrookeTN
Bart., F.Z.S.

[Eeceived June 17, 1878.]

Some years ago (vide P. Z. S. 1872, p. 601. pi. xli.) I had the

pleasure of bringing before the Society's notice a species of Gazella

which I supposed to be new, and upon which I conferred provi-

sionally the name Gazella granti. My original description of the

species was based on small water-colour sketches of the head and flat

skins of a male and female obtained by Capt. Speke and Col. Grant
in Ugogo, which were executed by them previous to the dispatch of

the specimens to England. When writing my first notice, I believed

that these specimens had been lost, there being no record of their

arrival at the Society's rooms, where Capt. Speke had expressed a

wish that they should be kept until his return ; but Col. Grant has

since informed me that they reached England safely and are still

preserved along with some other objects of natural history collected

by Capt. Speke, in Capt. Speke's father's house.

In 1875 Dr. Kirk presented to the Society (vide P. Z. S. 1875,

p. 527, pi. lix.) the first living specimen of the species which
had ever been exhibited in Europe. Unfortunately the animal,

a very young female, arrived in very delicate health, and died

shortly afterwards. It is now preserved in the British Museum
(spec. 75. 12. 29. 4), whither it was transferred after Mr. Sclater's

exhibition of it to the Society. It was not, however, till towards
the end of last year that the first specimen of an adult male of this

magnificent gazelle came uuder my personal observation. The
animal was shot by Mr. Charles Arkwright, about 8 miles from the

village of Tubugwe, which is situated, as nearly as Mr. Arkwright
could ascertain, about 50 miles N.E. of Ugogo. It was one of

a herd composed of about 20 individuals, amongst which there

was one other old male. Mr. Arkwright has most kindly intrusted

his valuable trophy to my care ; so that I am enabled to exhibit it

to the Society this evening, and to base upon it and upon the young
female in the British Museum a fuller and more accurate description

of the species than was possible at the time of my original notice.

Gazella granti.

1863. Antilope scemmerringii! Speke, P. Z. S. 1863, p. 3, sp. 15.

1872. Gazella granti, Brooke, P. Z. S. 1872, p. 601, pi. xli.

1873. Gazella granti, Brooke, P. Z. S. 1873, p. 550.

1875. Gazella granti, Sclater, P. Z. S. 1875, p. 535.

General colour very rich fawn tinged with purple, the neck and
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body in certain lights mottled like watered silk ; this pattern is gained

by indefinitely bounded bands of darker hair. Central facial band '

darker than the neck and body, and strongly tinged with rufous on
the forehead. A large black patch above the nostrils. Light facial

streaks very definite, white. Dark facial streak black, extending

Fig. 1.

Gazella granli.

from the base of the horn to the eye, which it almost encircles, and
from the eye to above the corners of the mouth. Posterior to the

eye is a small white patch. External surface of the ear-conchs

streaked with dark brown. Dark lateral and pygal bands distinctly

marked; the former grizzled, the latter very broad and jet-black.

1 For a detailed definition of the terms used iii this description, vide P. Z. S.

1873, p. 536.



1878.] SIR V. BROOKE ON GAZELLA GRANTI. 725

Lower two thirds of the tail black, the upper third white. The tip

of the tail is tufted ; for the remainder of its length it is furnished

with coarse hairs which project at right angles to its axis. Chin, lower

surface of the head, breast, belly, inside of limbs and rump white,

the white of the rump extending forwards in an angle into the

darker colour of the body. Knee-brushes of moderate length,

Fig. 2.

Gasella granti.

grizzled. Horns of great length in both sexes, much compressed
from side to side, marked by strong annulations which completely

surround the horn for the proximal half of its length, but become
obsolete on the posterior surface of its distal or upper half. The
horns diverge at first gradually, then more boldly, their tips con-
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verging and giving to the set of the horns a remarkably perfect lyrate

form.

The skull is in every respect typically Gazelline.

Dimensions of Mr. Arkwright's head and horns (figs. 1 and 2,

pp. 724, 725).
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14. Descriptions of two new Species of Shells from China
and Japan. By Carl Bock, F.G.S. &c.

[Received June 18, 1878.]

(Plate XLVI.)

Tellina wroblewskyi. (Plate XLVI. figs. 1, 2.)

Shell subovate, slightly inequilateral, gaping at both ends, marked
with coarse and rather distant concentric lines of growth, covered
with fine radiating strise, pellucid at intervals, with concentric opaque
layers, the posterior region also being somewhat opaque. Colour
bluish white stained with grey, especially at the posterior end. The
latter portion is £ longer than the anterior, acuminately produced,
and terminates in a somewhat obtuse angle. Anterior margin
rounded, ventral but slightly arcuate, almost rectilinear near the
middle

; posterior dorsal slope deeply excavated, the valves being
strongly carinate from the umbo towards the posterior extremity,
with a deep excavation between the keel and the extreme margin!
Cardinal teeth 2 in the left valve, 1 in the right. Anterior muscular
impression very elongated near the margin, posterior irregularly
quadrate. Ligament situated on a narrow ledge of the posterior
dorsal slope, marked off by an incised line, and extending from the
umbo nearly 20 millims. In both valves (principally towards the
umbones) there are rather large and irregular pittings. Pallial sinus
very deep, forming a subacute angle, which extends anteriorly beyond
the umbo.

Breadth 112 millim., length 61 millim., diameter, with the valves
closed, 39 millim.

Hab. China.

The magnificent species here described is one of the largest of the
family (Tellinidae), and resembles in outward appearance certain
species of the genus Anatina.

I propose to associate with this beautiful shell the name of Dr.
Wroblewsky of Copenhagen.

Trochus (Thalotia) yokohamensis. (Plate XLVI. fig. 3.)

Shell imperforate, acutely pyramidal, dull white, marked at in-
tervals with irregular dark brown blotches, and the base ornamented
with brown lines radiating from the centre (where they are paler,
almost orange) to the periphery. Whorls 7, quite flat, spirally
ridged ; ridges crenulate or subgranular through being crossed by
oblique raised striae or lirulee ; on the upper whorls there are about
six ridges, and on the last, which is acutely angled at the middle,
they are about fourteen in number, that at the carina consisting of
two or three small approximated ones, and hence broader than
the rest. Aperture slightly oblique, subquadrate, upper half above
the carina shallowly sulcate, lower portion smooth ; columella
white, callous, terminating in an oblique slight truncation. Greatest
diameter 15 millim., length 18.

Hab. Yokohama, Japan.
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15. Descriptions of five new Shells from the Island of For-

mosa and the Persian Gulf, and Notes upon a few known

Species. By Edgar A. Smith, F.Z.S.

[Eeceived June 18, 1878.]

(Plate XLVI.)

Melania formosensis. (Plate XLVI. figs. 4 & 5.)

Shell elongate, subulate, olivaceous yellow, purer yellow beneath

tbe whorls, marked with longitudinal, undulating, more or less in-

terrupted and broken flammules of a dark brown colour, at the top of

the whorls forming conspicuous blotches, and at the base of the

body-whorl with a broad blackish-brown band. Wborls 13, a little

constricted at the upper part and submarginated and somewhat

convex beneath, the first 9 or 10 obliquely costate and deeply

transversely sulcate, the lowermost sulcus at the suture being par-

ticularly wide, forming a caualiculatiou, the last three whorls only

spirally sulcate and striated by obliquely flexuous lines of growth ;

sulci narrower than the interstices, about 10 in the penultimate

whorl and 24 in the last. Aperture ovate, acute superiorly, within

of the same colour as the exterior, but clouded by a white enamel,

the brown flammulation and spiral basal band being visible ; colu-

mella white, oblique, but slightly arcuate.

Length 33 millim., diameter 9i ; aperture 9| long, 5 wide.

Var. In this variety the longitudinal plicse extend as far as the

penultimate whorl, and are even partially developed on the last.

Hab. Formosa {Dickson).

This species, which I feel much pleasure in naming after Mr.

Matthew Dickson, has been liberally presented to the Museum by

him, together with the other Melaniae here described, and a nu-

merous series of insects.

Melania dicksoni. (Plate XLVI. fig. 6.)

Shell elongate, acuminate', shining, olivaceous yellow, purplish

brown at the apex, with or without spiral brown bands. Whorls 8

or 9, moderately convex, the six upper ones almost smooth, only

finely striated longitudinally by lines of growth, and also trans-

versely, the last two with a few faint transverse keels or ridges.

Aperture ovate, acuminate above, occupying nearly 4 of the entire

length, white within, the brown bands of the exterior (when present)

also visible. Lip thin, almost even, not prominent or sinuated
;

columella rather thickly callous in the umbilical region, and united

to the lip above by a very thin callosity.

Length 21 millim., diameter 8 ; aperture 8£ long, 5 wide.

Hab. Formosa (Dickson).

This is a very remarkable species, and looks more like a North-

American than an Eastern form.

The brown transverse bands are present in five out of the six spe-
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cimens presented to the Museum by Mr. Dickson. There are two

on the penultimate whorl, one at its base, and one a little above the

middle. On the body-whorl there are three, the two upper ones

being continuous with those on the preceding volution, and the third

at the base.

Melania obliqtjigranqsa. (Plate XLVI. figs. 7 & 8.)

Shell elongately ovate, acuminate above, of a dirty yellowish

colour, and usually coated with a black earthy deposit ; spire acutely

conical, with straight outlines; whorls 9-10, turreted, quite flat,

obliquely plicated and spirally ridged, with nodules at the point of

contact of the plicse with the ridges ; on the whorls of the spire the

ridges are four in number, the granules on the uppermost one a little

larger than those on the three lower ones. Bod}r-whorl almost flat

above the middle; at that point and beneath somewhat convex,

encircled by 11 or 12 transverse ridges, whereof 5 or 6 of the upper
ones are granuliferous, the rest either uninterrupted or displaying

an indication of oblong grauulations. Aperture pyriform, acute su-

periorly, within of nearly the same colour as the exterior, but coated

with a thin smooth callous deposit occupying about
f-

of the entire

length of the shell ; columella considerably arcuated, at the middle

white, united above to the lip by a very thin enamel on the whorl

;

lip thin, sinuated above and prominent below the middle.

Length 25 millim., diameter 8; aperture 10 long, 5 wide.

Var. monstrosa. Shell ovate ; spire short ; aperture more than

half as long as the shell.

Hah. Formosa {Dickson).

This species may be recognized among the several allied forms

from the Philippine Islands and other places by its very rectilinear

acute spire and perfectly flat whorls. The uppermost series of gra-

nules is at a little distance beneath the sutural line ; and from this

circumstance the whorls have a turreted appearance. The nodules

of this series are larger and fewer in number than those of the other

series, and consequently do not quite regularly terminate the ob-

solete plicae, upon which the other three granules are situated in an

oblique direction. Some of the granules have a squarish form,

others are transversely somewhat oblong ; and most of them have

the upper and lower margins rather straight, with the lateral edges

less defined, but gradually blending off into the transverse ridges.

The colour of this species is pretty constantly uniform ; one spe-

cimen, however, is marked with a few reddish dots towards the base,

and these are most conspicuous within the aperture.

Melania tuberculata, Muller. (Plate XLVI. fig. 9.)

Hab. Formosa (Dickson),

The shell here figured appears to be inseparable from this re-

markably variable and widely distributed species.

Melania subplicatula. (Plate XLVI. fig. 10.)

Shell rather small, elongate, acuminate, eroded or truncate at the

Proc. Zool. Soc— 1878, No. XLVII. 47
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apex, olive-brown, more or less coated with a black earthy deposit.

Whorls probably about 9 in number, the remaining four or five

slightly convex, spirally sulcate, and longitudinally sculptured with

coarsish flexuous lines of growth; ridges between the sulci about 10

in the penultimate whorl and 18 in the last, those near the base

separated by wider sulci than above. Aperture oval, acuminate

superiorly and very slightly effuse at the base, occupying about $ of

the supposed entire length of the shell, sordid bluish within ; lip

very thin, broadly sinuated above and somewhat prominent below

the middle. Columella whitish, moderately arcuate.

Supposed total length 23 millim. ; actual length of five remaining

whorls 19, diameter 7^; aperture 7\ long, 4^ wide.

Hab. Formosa (Dickson).

This species resembles M. dolorosa, Gould, to some extent ; how-

ever, it i; distinguishable on account of more elongated whorls and

coarser spiral sulci. Some of the lines of growth here and there are

well marked, and give the whorls a subplicated appearance.

Bullia persica. (Plate XLVI. fig. 11.)

Shell ovate-acuminate superiorly, greyish or lavender-colour,

whitish at the upper part of the whorls, with the callous band at their

base white, bordered below by a brown line at the suture ; and the

base or cauda of the last whorl is also white. Whorls 6, the first

two smooth, convex, the rest spirally sulcated, the ridges between

the sulci 8 in number in the upper whorls and about 16 in the last,

whereof 12 are above and 4 below the acute ridge or keel, which

winds round the lower portion of the whorl. Of these ridges the

four immediately below the suture are more or less white, granulous

through being crossed by oblique sulci, which only extend from the

suture a short distance. Aperture deep brown within, with a paler

or white border at the outer lip and over the basal sinus, and a little

longer than the spire. Columella moderately arched, and coated

with a thinnish white enamel. Basal sinus rather broad and deep.

Length 24 millim., diameter 10; aperture 12 long, 7 broad.

Hab. Bushire, Persian Gulf.

Two specimens of this very interesting species have recently been
presented to the Museum by Mr. A. S. Betts. The peculiar form
and colouring, the granular ridges at the upper part of the whorl,

and the brown aperture with the white margin to the labrum and
basal sinus are the most obvious distinguishing characters of the

species.

Ostrea, sp., adhering to Trochus (Polydonta) maculatus, Linn.
(Plate XL VI. fig. 12.)

This is a remarkable instance in which a shell has assumed, to a

certain extent, the sculpture of another to which it has adhered.
This assumption or mimicry of the surface of other shells and foreign

substances has already been noticed in other species of Ostrea and
other genera, and is common to most forms of the genus Myochama.
The same process which effects so remarkable a change in the normal
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aspect of the latter, namely the moulding of the edges of the upper
valve by the animal to the surface of the substance to which the
shell is attached, no doubt, was employed by the Oyster here figured ;

for I do not think that this alteration of outward appearance has
been in any way effected by contact of the tentacular cirri which
proceed from the edge of the mantle of the Trochus, because if this

were the case some alteration in colour would have been expected.
The lower valve is white both externally and within, and, being

thin, does not conceal the granular surface of the Trochus upon
which it rests. The upper valve is olive-green within, and smooth,
with the exception of the pear-shaped muscular scar and a few
small granules scattered all round the margin. The exterior is dark
lilac, with six obscure brownish rays, most observable towards the
margin, and terminating at the digitations or prolongations at the
edge.

The lamellated surface, so common to the upper valves of most
Oysters, is almost altogether obliterated, and only here and there
traces of it are noticeable. The exterior is rather smooth, sub-
angular, the indistinct granules arranged in series corresponding to

those on the Trochus ; and the suture dividing the last and the pen-
ultimate whorls, and a depression or sulcus round the middle of the
former, are also reproduced. The specimen is in the collection of
Mr. Carl Bock.

CyprjEA peasei, Sowerby. (Plate XLVI. figs. 13 & 14.)

Cyprcea peasei, Sowerby, Thesaurus Conchyl. iv. pi. 311. figs.

167, 168.

Hab. Mauritius. Coll. Carl Bock.
The shell here figured appears to be a monstrous growth of this

species. The alteration of form and the obtuse ridges on the dorsal
surface are suggestive of certain forms of the genus Ovulum.

CONUS PASTINACA.

Much uncertainty and confusion exists with regard to the deter-

mination of this Lamarckian species. The original description of it

is so brief that it is absolutely impossible ever to know with cer-

tainty what species Lamarck really had before him, more especially

as the actual type (which has been lost) was never figured by him,
nor does he refer to any previously published figure. The shell de-

scribed and delineated by Kiener (Coq. Viv. pi. 26. fig. 2) certainly

cannot be the true C. pastinaca. The species there represented
(unknown to me) is decidedly distinct. The character of the spire

does not at all agree with Lamarck's description, which is as fol-

lows :
—"spira obtusa, immaculata, submucronata ;" and again in

French: "aspirenon tachee." Kiener's shell has a rather con-
cavely elevated spire and fulvous blotches upon it.

Reeve's idea of C. pastinaca, figured (Conchol. Icon. i. pi. 46.
fig. 257, copied by Sowerby, Thesaurus Conchyliorum, hi. pi. 201.
fig. 353) from a specimen in the British Museum, is also an erro-

neous one. This shell I have very carefully examined, and unhesi-
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tatingly pronounce it to be a bleached example of C. virgo ; for in

form and sculpture it is absolutely identical with certain specimens

of that species, and differs only in colour. This variation may be

due to bleaching; or it may possibly be an albino form. The
purple base, which is so constant a character iu this species, is trace-

able in a faint degree in Reeve's shell. He does not refer to this in

his description
;
yet in the figure it has been represented by the

artist.

The species figured by Weinkauff in Kuster's Conchilien-Cabinet,

pi. 32. figs. 1 and 2, apparently is the same as or very closely allied

to that depicted by Reeve.

In order to come to some decision in the matter, I commuicated
with Dr. Brot, of Geneva, asking him for information respecting

Lamarck's species, as his types in Delessert's collection have recently

been obtained by the museum of that city. Unfortunately, it ap-

pears that Lamarck's Cones are not marked as in other genera, but

placed on tablets bearing the designation L. According to a cata-

logue of Delessert's collection, Dr. Brot informes me that there

ought to be five specimens of C. pastinaca ; but only four are now
to be found ; the fifth (possibly that figured by Kiener) had disap-

peared before the collection reached Geneva. Of the remaining

four, three existed in Lamarck's cabinet. None of these, how-
ever, has the dimensions indicated by that author. Two are con-

sidered by Dr. Brot small specimens of Conus quercinus ; for they

are ornamented (indistinctly, however) with the fine thread-like

brown lines which are characteristic of that species. The third shell

he considers a diminutive specimen of that figured by Kiener ; for it

so resembles the figure, that at first he thought that it had been en-

larged for Kiener's plate. Finally, the fourth specimen of C. pasti-

naca, which is not from Lamarck's collection, resembles the form
figured by Reeve under this name. Thus it appears that, under the

name of C. pastinaca, the Delessert collection contains three species,

viz. the C. pastinaca of Kiener (young), that of Reeve, also young,
and, lastly, two small specimens of Conus quercinus. The question

which now has to be settled is this:—Is the specimen in Delessert's

collection, which is similar to Reeve's figure, really the same species

as that delineated ? if not, may it not be the true pastinaca 1

In the British Museum the shell which accords most closely with

the Lamarckian diagnosis is a worn specimen of C. tabidus, Reeve,

figured in the ' Conchologia Iconica ' under the name of C. hepaticus,

Kiener (Conch. Icon. Suppl. pi. viii. fig. 2/8).

EXPLANATION OF PLATE XLVI.

Figs. 1, 2. Tellina wroblewskgi, p. 727.

3. Trochus
(
Thalotia) yokohamensis, p. 727.

4. Melaniaformosensis, p. 728.

5. formosemis, var., p. 728.

6. dicksoni, p. 728.

7. obliquigranosa, p. 729.

8. obliquigranosa, var., p. 729.

9. tubcrculata, p. 729.
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Fig. 10. Melania subplicatula, p. 729.
11. Bullia perska, p. 730.

12. Ostrea, attached to a Trochus, whose character of sculpture it has
assumed, p. 730.

13. 14. Cyprcea peasei, var. monstrosa, p. 731.

16. Descriptions of some apparently new Species of Butter-

flies from New Ireland and New Britain, sent by the

Rev. G. Brown. By F. D. Godman and O. Salvin.

[Eeceived June 18, 1878.]

The five species described below form part of a collection just
received from Mr. G. Brown. We are preparing a full report of
this collection, which we hope to lay before the Society in the
autumn. In the mean time we have thought it desirable to publish
the following descriptions.

EUPLCEA ERIMAS.

cJ. Exp. 37. Upper surface rich steel-blue, a large patch of
bluish white on the primaries cut by the dark median nervure and
its branches and by the nervules at the end of the cell ; there is a
dark triangular spot in the acute angle between the median nervule
and its first branch ; the inner margin of the primaries is strongly
convex, and covers a brown patch on the secondaries ; the secon-
daries have a whitish median band cut by the nervules, one section
falling inside the cell ; the inner edge of this band is deeply sinuated,
as also is the outer edge to a less extent.

Beneath greenish black, the spots of the upper surface are much
more broken up, that on the primaries being divided into eight
separate portions, the largest of which lies just within the cell ; that
on the secondaries is broken into eleven portions, one of which oc-
cupies the end of the cell.

Hab. New Ireland.

06s. Allied to E. Jessica from the Fiji Islands, and more remotely
to E. eupator, Hew., from Celebes. From the former it differs in
having the markings on the upper surface bluish white instead of
yellow, and the spot on the upper wing is not broken into two as
shown in Mr. Butler's figure (Lep. Ex. pi. 8. fig. 3).

PlERIS MADETES.

d • Exp. 3-5. Above uniform orange, apex and costa of prima-
ries black.

Primaries beneath black, a large spot at the end of the cell and
seven large elongated submarginal spots yellow; a pale yellowish
patch spreads from the inner margin over the median branches to just
within the cell ; secondaries orange, base and outer margin black,
the latter including a row of six large yellow spots ; a large red spot
between the costal and subcostal nervures near their origin.

$ . Exp. 38. Above, primaries black, a large yellowish spot at
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the end of the cell and six submarginal spots running from the costa

to the anal angle, those nearest the latter nearly white ; the central

portion and inner margin of secondaries dull yellowish white, the

base and outer margin broadly black, the latter including six obso-

lete yellowish spots.

Beneath like the male, except that the primaries have no yellowish

spot spreading from the inner margin over the median branches.

Hab. New Ireland.

Obs. Belongs to the Delias group. The male resembles on the

upperside the same sex of P. aruna, Boisd., as figured by Hewitson,

and D. inferna, Butl. The female on the upperside, and both

sexes on the under, more nearly resemble P. descombresi, Boisd.

PlERIS ETJRYGANIA.

3 . Exp. 3 -
2. Above white, the apex of the primaries chrome-

yellow, margined with the black costa and outer margin and a curved

band running from inside the cell to near the anal angle, the outer

margin of the secondaries broadly black.

Beneath, primaries chiefly black, yellow apical spot as on the

upperside, the proximal end of the cell yellow, and the inner margin

white ; the secondaries at the basal half yellow, black towards the

distal half, across the black a distinct band of crimson, which becomes

orange where it meets the yellow near the inner margin.

2 . Like the c? , except that the basal portion of the primaries is

black, the outer margin of the secondaries is more broadly black,

and the inner portion of the secondaries, together with inner margin

of the primaries, pale yellow.

Beneath same as the male.

Hab. New Ireland.

Obs. This is a very distinct species, apparently belonging to the

Delias group.

PlERIS LYTjEA.

$ . Exp. 2-5. Above black, a large subtriangular spot on the

inner margin, extending to just within the cell, three apical spots of

the primaries and the basal half of the secondaries white.

Beneath, black arranged as above, a submarginal row of large

white spots on both wings ; the base of the primaries and the greater

portion of the base of the secondaries sulphur-yellow ; the rest of the

secondaries (not occupied with black) is white.

Hab. New Britain.

A female, apparently belonging to the Belenois group ; we have

no nearly allied species with which to compare it.

Papilio segonax.

cJ. Exp. 4 -

6. Primaries slightly falcate, secondaries produced,

Upper surface rich metallic green, a median row of five nearly cir-

cular spots starting from the apex to the space between the third

and fourth median nervules, a similarly coloured subtriangular spot

near the middle of the inner margin, and a very small one close
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inside the submedian nervure. The proximal half of the secon-

daries greyish white, rather darker towards the anal angle.

Beneath umber-brown, the outer portion of both wings rather

darker, the spots on the primaries as above.

Hab. New Ireland.

Obs. Allied to P. codrus, from which it differs in having the

band of spots of the primaries interrupted, there being no spots in

the spaces between the first and second, and second and third median
branches, that between the first median branch and the submedian
nervure being wanting. On the other hand, there is a spot on the

inner margin of the primaries not usually seen in P. codrus. The
single specimen sent by Mr. Brown has the secondary wings slightly

injured, so that the prolongation of the second median branch,

common to all the allied species of the P.-codrus group, is broken off.

17. Reports on the Collections of Birds made during the

Voyage of H.M.S. ' Challenger.'—No. XII. The Pro-

cellariidae. By Osbert Salvin, M.A., F.R.S., &c
[Eeceived June 18, 1878.]

Eighty specimens of Procellariidse are comprised in the * Chal-

lenger ' collection, belonging to 22 species and 13 genera. The
greater part of these were obtained during the visit to Kerguelen
Island ; others were secured at sea in the South Pacific Ocean, a few

near the Straits of Magellan, at Nightingale Island, and elsewhere.

None of the species present any difficulty as regards their nomencla-
ture ; but I take this opportunity of adding a few notes on this sub-

ject gathered during recent study of the species to which they

belong.

OCEANITES OCEANICUS.

Procellaria oceanica, Kuhl, Beitr. p. 136, pi. x. f. I.

Oceanites oceanica, Coues, Pr. Ac. Phil. 1864, p. 82 ; Salv. Orn.
Misc. ii. p. 227.

a-c. Males. ] T „
d, e. Females, j

Ice Barrier '

"Obtained on the 14th February, 1874."

Fregetta grallaria.

Procellaria grallaria. Vieill. N. Diet. d'Hist. N. xxv. p. 418.

Fregetta grallaria, Bp. Consp. ii. p. 197; Coues, Pr. Ac. Phil.

1864, p. 86.

Thalassidroma leucogastra, Gould, Ann. & Mag. N. H. xiii. p.

367, et B. Austr. vii. pi. 63.

568-571. Females.

572, 573. Males. J
South Pacific.

Eyes brown. Shot on the 11th November, 1875, at sea. Their
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stomachs were filled with a yellow oil, and mixed with it some pieces

of Crustacea."

I am strongly disposed to add to the above synonyms Thalassi-

droma gracilis, Elliot, Ibis, 1859, p. 391, and T. segethi, Phil. &
Landb. Arch. f. Naturg. 1860, p. 282, names admitted by many
authors to apply both of them to a species found on the Chilian coast.

I have seen specimens of the present species in the Paris Museum
from the same locality ; and the Challenger specimens now before

me were obtained at sea at no great distance from the same shore ; so

that on geographical grounds their identity is a reasonable supposi-

tion. The chief, if not the only discrepancy I can find between the

description of F. gracilis and F. grallaria is one of dimensions, the

former being considerably smaller (as shown by Mr. Elliot's measure-

ments) than the 'Challenger' birds. Thus we have :

—

Wing. Tarsus. Tail,

in. in. in.

F. gracilis 5'22 2-40 1-20

F. grallaria ... . 5-9-6-3 2-9-3-0 L'3-1'4

T. segethi seems to be intermediate in dimensions ; but so far as

the description goes, its identity with F. grallaria is obvious.

Mr. Sharpe (Zool. Kerg., Aves, p. 31) suggests that P. leuco-

gastra may prove to be a stage of plumage of P. melanog aster ; but

I cannot think that this will ever turn out to be the case.

Fregetta melanogastra.

Thalassidroma melanogastra, Gould, Ann. & Mag. N. H. xiii.

p. 367, et B. Austr. vii. pi. 62.

a. Betsy Cove, Kerguelen.

Mr. Sharpe (Zool. Kerg., Aves, p. 30) unites T. tropica, Gould,

with this bird, and calls it by the last-mentioned name. They may
be identical ; but in any case the adoption of the name tropica in

place of melanogastra cannot be justified, as the latter, having been

in use for over thirty years, ought not to be supplanted by the

former, the two having been published simultaneously on opposite

pages of the same publication !

Pelagodroma marina.

Procellaria marina, Lath. Iud. Orn. p. 410.

Pelagodroma marina, Salv. Orn. Misc. ii. p. 228.

a-c. Nightingale Island.

" Eyes black ; a night-bird. These were taken out of holes in the

ground during the day by help of the dogs."

Thalassoeca glacialoides.

Procellaria glacialoides, Smith, 111. Zool. S. Afr. pi. 51.

Thalassoeca glacialoides, Coues, Pr. Ac. Phil. 1866, p. 30.

a. Male. Ice Barrier.

"Obtained on the 26th Februarv, 18/4."
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THALASSCECA ANTARCTICA.

Procellaria antarctica, Gm. Syst. Nat. i. p. 565.

Thalassceca antarctica, Coues, Pr. Ac. Phil. I860, p. 31.

a. Male. Ice Barrier.

Obtained on 14th January, 1874.
b. Male.

] T „ .

c,d. Females,
pe Barrier.

Obtained on the 14 th January, 1874.

Adamastor cinereus.

Procellaria cinerea, Gm. Syst. Nat. i. p. 563.
Adamastor cinereus, Coues, Pr. Ac. Phil. 1864, p. 119.

565. Female. 1 e ., r, .-

566. Male. }
South Pacific -

" Eyes hazel ; feet flesh-colour : the stomach of one was full of

the beaks of Cuttlefish ; stuff from the ship in the other, and small
Crustacea."

"Obtained on the 5th November, 1875.

MAJAQ.UEUS jEQUINOCTIALIS.

Procellaria cequinoctialis, Linn. Syst. Nat. i. p. 213.
Majaqueus cequinoctialis, Coues & Kidder, Bull. U.S. Nat. Mus.

No. 2, p. 25; Sharpe, Zool. Kerg., Birds, p. 19.

a-d. Males. 1 T7- ,

e. Female, j
Kergu^n -

OSSIFRAGA GIGANTEA.

Procellaria gigantea, Gm. Syst. Nat. i. p. 563.
Ossifraga gigantea, Coues, Pr. Ac. Phil. 1866, p. 32.

567. Female. South Pacific.

"Bill yellowish green, feet black."

Obtained on the 5th November, 1875.
a. Betsy Cove, Kerguelen.

Pagodroma nivea.

Procellaria nivea, Gm. Syst. Nat. i. p. 562.
Pagodroma nivea, Coues, Pr. Ac. Phil. 1866, p. 160.

a, b. Females. Ice Barrier.

"Obtained on the 14th January, 1874."

Daption capensis.

Procellaria capensis, Linn. Syst. Nat. i. p. 213.
Daption capensis, Coues, Pr. Ac. Phil. 1866, p. 163.

a. Antarctic Sea.

"Shot in April 1874."

GSSTRELATA LESSON1.

Procellaria lessoni, Garn. Ann. Sc. Nat. 1826, vii. p. 54.
(Estrelata k-ssonia, Coues, Pr. Ac. Phil. 1866, p. 142; Coues Si

Proc Zool. Soc— 1878, No. XLVIII. 48
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Kidd. Bull. U.S. Nat. Mus. No. 2, p. 27 ; Sharpe, Zool. Kerg.

Birds, p. 26.

a, b. Males. Betsy Cove, Kerguelen.

c-f. Females. Betsy Cove, Kerguelen.
" Eyes black."

During a recent visit to the Paris Museum I had an opportunity

of examining the type of (E. sericea, concerning which I had occa-

sion to publish some notes in 'The Ibis' for 1875 (p. 373). On
seeing this type I at once recognized a specimen of (E. lessoni ! (E.

sericea (Less.), placed in the genus Adamastor by Bonaparte and

Coues, has therefore no existence as a species distinct from CE.

lessoni.

CESTRELATA MOLLIS.

Procellaria mollis, Gould, Ann. & Mag. N. H. xiii. p. 363.

(Estrelata mollis, Coues, Pr. Ac. Phil. 1866, p. 150.

a, b. Nightingale Island.

"Eyes hazel. Night bird. Obtained on the 17th of October,

1875."

(Estrelata brevirostris.

Procellaria brevirostris, Less. Man. d'Orn. ii. p. 611.

(Estrelata brevirostris, Salv. Orn. Misc. ii. p. 235 : Sharpe, Zool.

Kerg., Birds, p. 24.

(Estrelata kidderi, Coues, Bull. U.S. Nat. Mus. No. 2, p. 28.

a. Young. Kerguelen.

The species included in Cabanis and Reichenow's paper on the

Birds collected by the ' Gazelle ' (J. f. Orn. 1876, p. 329) under the

name Procellaria mollis, belongs here. Last year I examined in

Berlin the specimen brought home by the ' Gazelle,' and found it to

belong to this species.

The ' Challenger ' specimen is quite young, but interesting, as

showing that these birds moult at once from the downy plumage into

the feathering of the adult bird.

Prion desolattjs.

Procellaria desolata, Gm. Syst. Nat. i, p. 562.

Prion desolatus, Gray, H.-list. iii. p. 108 ; Sharpe, Zool. Kerg.,

Birds, p. 37 (excl. syn.).

Pseudoprion desolatus, Coues, Bull. U.S. Nat. Mus. No. 2, p. 32.

a. Male. Betsy Cove, Kerguelen.

Obtained 11th January, 1874.
" Eyes black."

b-e. Males. Betsy Cove, Kerguelen.

"Eyes black."

/. Female. Ice Barrier.

Obtained on the 14th February, 1874.

ff,
h. Females. Betsy Cove, Kerguelen.

Of the eight specimens of this species brought home by the ex-
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pedition, five are males and three females. They thus offer an
opportunity of testing the view advanced by Mr. Sharpe as to the

supposed sexual difference in the size of the bill existing in these

birds 1
.

In these specimens there is no tangible difference between the bills

of the sexes ; and as the opposite sexes of P. banksi, as shown by the

two * Challenger ' specimens, are also alike as regards the size of the

bills, doubts may fairly be raised whether the great difference obser-

vable in the size of the bills in these birds is a sexual character at all.

Prion banksi.

Pachyptila banksi, Smith, 111. Z. S. Afr. Birds, pi. 55.

Pseudo-priori banksi, Coues, Pr. Ac. Phil. 1866, p. 166.

a. Male. Marion Island.

"Eyes brown."

b. Female. " Caught at sea near Crozets."

Without attempting to decide the question as to how many species

of Prion exist, I use the name P. banksi for these birds, as then-

bills agree most nearly with that of the type of P. banksi in the

British Museum.

Pelecanoides urinatrix.

Procellaria urinatrix, Gm. Syst. Nat. i. p. 560.
Pelecanoides urinatrix, Coues, Pr. Ac. Phil. 1866, p. 190; Sharpe,

Zool. Kerg., Birds, p. 14.

a. Male. Kerguelen.
" Eyes dark grey."

b. Male. Betsy Cove, Kerguelen. Obtained January 1874.
c. Male. Christmas Harbour, Kerguelen.

d. Male. Betsy Cove, Kerguelen.

e-h. Females. Kerguelen.

i. Kerguelen.

/. Young. Kerguelen ?

Pelecanoides garnoti.

Puffinuria garnoti, Less. Voy. Coq. Zool. pi. 46.
Pelecanoides garnoti, Coues, Pr. Ac. Phil. 1866, p. 190.

640* Male ?
'

f
^0ve Harbour, Messier Channel.

" Eyes hazel. These birds and another one which was put in spirit

were found dead. Two were picked up by the boat in which Cap-
tain Maclear and I went, floating on the surface of the water ; and
the third was picked up by the galley on the rocks. They were quite
fresh ; the bodies were very thin.

" Their stomachs were filled with small leaves. It looks very much
1 Latham seems to have been the first author who mentioned this supposed

sexual difference in Prion. After describing P. vittatus (Syn. iii. p. 414), he adds :

" Thefemale has the same plumage ; but the bill, though greatly exceeding that
of any other Petrel, is scarcely more than half the breadth of that of the " male."
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as if these birds had got out of their region. Mr. Moseley says he

saw what he supposed to be one of these birds on Penguin Island."

DlOMEDEA EXULANS.

Diomedea exulans, Linn. Syst. Nat. i. p. 214 ; Coues, Pr. Ac.

Phil. p. 86G, p. 175 ; Coues & Kidder, Bull. Nat. Mus. No. 2, p. 1 1 ;

Sharpe, Zool. Kerg., Birds, p. 45.

574. Kerguelen.

Diomedea brachyura.

Diomedea brachyura, Temm. PI. Col. 554 ; Coues, Pr. Ac. Phil.

1866, p. 177.

517-519. Males.

520. Female. /
North Pacific -

" These were all caught with the hook from the ship while at sea

in June and the first half of July 1874, between Japan and Honolulu
;

they followed the ship every day in numbers till we got into the

trade-winds, when no more were observed."

509. Female. North Pacific.

"Eyes brown, bill black, stomach empty. Shot on the 1st April,

1875, by Lord Campbell, with the Henry rifle, while on the wing. We
were just north of the tropic ; but this bird, as well as another Alba-

tross, were seen some days before we had passed out of the tropics."

511. Male. North Pacific.

" Eyes brown, feet and bill dark or nearly black ; stomach had
cuttlefish. Caught with a hook by Percy on the 7th April, 1875."

Diomedea melanophrys.

Diomedea melanophrys, Temm. PI. Col. 456 ; Coues, Pr. Ac. Phil.

1866, p. 181 ; Sharpe, Zool. Kerg., Birds, p. 46.

\ Shot at sea, 8th July, 1874.
Female.

Male.
Female.

Christmas Harbour, Kerguelen.

Diomedea fuliginosa.

Diomedeafuliffinosa, Gm. Syst. Nat. i. p. 595 ; Sharpe, Zool. Kerg.,

Birds, p. 48.

Phosbetriafidiginosa, Coues, Pr. Ac. Phil. 1866, p. 186 ; Coues &
Kidder, Bull. Nat. Mus. No. 2, p. 21

.

Male. See Barnier, 1 6th February, 1874.

Female. Royal Sound, Kerguelen, 1 7 January.
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18. Liste des Antilopes d'Angola. Par J. V. Barboza du

Bocage, F.M.Z.S.

[Received June 17, 1878.]

La presente liste des especes d'Antilopes observees en Angola a

4te dressee d'apres les exemplaires qui existent au Museum de

Lisbonne. La plupart de ces individus ont ete recueillis dans

l'inte'rieur de Mossamedes et au Humbe, sur la rive droite du Cunene,

par notre infatigable explorateur Al. de Ancbieta.

1. GrAZELLA EUCHORE (Forst.).

Une paire d'individus adultes envoyes de Huila par M. de Ancbieta.

Le blanc de la tete, de l'abdomeu et des membres est remplace chez

la femelle par une teinte uniforme d'un fauve-jaunatre pale.

2. iEPYCEROS PETERSI, Sp. HOV.

Nous possedons egalement une paire d'individus adultes de cette

espece, qui nous semble nouvelle. Le male, que nous avions regu

d'abord, nous avait paru identique a YJEpyceros melampus d'apres

un premier examen ; mais ayant rec_u plus tard la femelle, nous avons

ete frappe de quelques particularite's de coloration qui nous semblent

autoriser leur distinction specifique. Nous commencerons done par

donner un rapide apen;u des caracteres de la femelle.

Pelage d'un roux-fauve, plus pale sur les flancs et la face externe

des membres ; menton, gorge, poitrine, ventre et partie interne des

cuisses et de l'avant-bras d'un blanc presque pur. La tete portesur

un fond de la couleur du dos quelques marques tres-caracteristiques

:

le dessus du chanfrein, une bande au travers de l'ceil et une tacbe

en fleur-de-lys sur le front d'un noir profond ; au devant de

l'ceil une bande blanche bien distincte. Oreilles longues, arrondies

a la poiute, d'un roux-fauve en dehors, revetues de poils blancs en

dedans, avec un espace noir a l'extremite, plus large en dehors qu'en

dedans. Queue longue, de la couleur du dos a la base, le reste

blanc, marquee en dessus d'une bande longitudinale noire, a laquelle

vient aboutir de chaque cote une autre bande etroite de la meme
couleur qui s'etend sur les fesses. Un trait noir coupant verticale-

ment la face anterieure du genou, une tache de la meme couleur a

la pointe du jarret. Aux membres posterieurs, de chaque cote de

l'extremite inferieure du canon, une brosse de poils noirs. Point de

mufle et point d'onglons. Deux paires de mamelles.

Dimensions. metre.

Du bout du museau a la base de la queue 1'30

Hauteur au garrot 0'80

Longueur de la tete 0'29

Longueur de l'oreille 017
Longueur de la queue 0*38

Proc. Zool. Soc— 1878, No. XLIX. 49
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Chez notre individu male, plus jeune que la femelle, nous

remarquons des comes en forme de lyre fortement annelees sur leur

tiers interieur. II presente quelques legeres differences de coloration.

La teinte des parties superieures est d'un bai-roux plus fonce et le

blanc des parties inferieures moins pur, plus lave de jaune-isabelle;

le dessin de la tete ressemble a celui de la femelle, quoique le noir

y soit plus rembruni. Malheureusement une portion de la peau

de la region frontale a ete detruite par suite du coup qui l'a tue, de

sorte qu'on ne peut pas constater le presence de la tache noire si

nettement indiquee sur la region frontale de la femelle.

Les comes portent trois bourrelets etroits mais saillants sur

leur tiers inferieur, supeYieurement elles sont lisses et arrondies ;

leur courbure est simple, a convexite en dehors et a pointes

convergentes.

Dimensions du mate. metre.

De l'extreuiite du museau a la base de la queue. . . . 1*20

Hauteur au garrot 070
Longueur de la tete 025
Longueur de l'oreille 0"15

Longueur de la queue 0*35

Longueur des comes 029

Le male nous vient de Capangombe, la femelle du Humbe, tons

les deux par M. d'Anchieta 1
.

3. Nanotragus tragultjs (Forst.) 1

Nous rapportons avec hesitation a cette espece une jeune femelle

que M. d'Anchieta nous a envoyee du Humbe en 1874. Voici ses

principaux caracteres :

—

Pelage d'un roux-fauve, plus pale sur les flancs et les membres ;

gorge et ventre d'un blanc pur ; front et chanfrein de la couleur du

dos ; les joues d'une teinte plus pale ; tour des yeux blanchatre ; une

tache brune en forme de fer a cheval sur le front ; une autre petite

tache triangulaire brune sur le chanfrein immediatement au-dessus

du mufle, qui est petit. Oreilles tres-longues, legerement acuminees,

grises en dehors, blanches en dedans avec un lisere brun sur les

bords. Point de brosses aux genoux
;

point d'onglons ; queue,

incomplete, de la couleur du dos. Quatre mamelles.

Dimensions. metre.

De l'extremite du museau a la base de la queue .... 0'75

Hauteur au garrot 045
Longueur de la tete 0* 14

de la l'oreille 0*11

1 La figure qui accompagne cette note permettra de bien juger les caracteres
de coloration de la femelle. Notre ami le Prof. Peters, a qui nous l'avons com-
niiiDique>, penche a croire, comme nous, qu'il s'agit d'une espece nouvelle.
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4. Neotragus saltianus (Blainv.).

Des individus de Capangombe et du Humbe, sur la rive droite du

Cunene, par M. d'Anchieta.

5. Cephalophus grimmius (Linn.).

Une paire d'individus adultes et un jeiine male de Capau^ombe
par M. d'Anchieta.

II y a meme an Museum d'autres individus de cette espece

provenaut d' Angola, mais dont on ignore la localite ou ils auraient

ete pris
;
quelques uns de ces individus out vecu pendant quelques

anuees au Jardin du Palais de Necessidades appartenant a sa

Majeste le Roi Ferdinand, et s'y sont meme reproduits.

Tous nos iudividus nous semblent appartenir par leur systeme de

coloration a la variete dont le Dr. Gray a fait une espece distincte

sous le nom de Grimmia splendidula (Proc. Zool. Soc. Lond. 1871,

p. 590). Nous les avions d'abord rapportes au O. burchellii (Jouru.

Acad. Sci. Lisboa, ii. p. 222).

6. Cephalophus monticola (Tliunb.).

Deux individus, male et femelle, rapportes de Benguella par M.
Freitas Bianco ; un individu male envoye de Loanda par M.
Toulson.

7. Cephalophus ANCHfETiE, sp. nov.

Une paire d'individus adultes et une jeiine femelle captures a

Capangombe par M. d'Anchieta.

Caracteres :— Brun-cendre ; les flaucs, l'avant-bras et les cuisses

d'une teinte plus pale et plus cendree ; dessus de la tete d'un cendre

noiratre, avec une touffe de poils noirs entre les comes ; cotes de la

tete et du cou de la couleur des flancs ; raie sourciliere roussatre
;

menton, gorge, poitrine, ventre et face interne des avaut-bras et des

cuisses d'un blanc pur ; face auterieure et exterue des membres d'un

cendre lave de fauve ; queue tres-courte, d'un noir profond en dessus
;

la region anale de cette meme couleur. Cornes etfilees.D

Dimensions. metre.

De l'extremite du museau a la base de la queue ....
-58

Longueur de la tete 0'14

Hauteur au garrot 0'3.3

Longeur de l'oreille 0*07

„ de la queue 0-07

La teinte generale est plus rembrunie chez la jeune femelle, les

membres sont plus laves de fauve a leur partie inferieure, le dessus

de la queue et la region anale d'un brun fonce.

Nos individus doivent ressembler sans doute a G. melauorrhous,

4P*
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Gray, de Feraao do P6, que nous connaissons a peine d'apres la

planche publiee dans Knowsleg Menagerie (Gray, Knowsl. Menag.

p. 11, pi. 10); ils en different cependant par le moins d'etendue

du noir, qui eouvre a peine le dessus de la queue et la region

anale, tandis que
k
chez le C. melanorrhous la croupe est aussi de

cette couleur. A juger d'apres les figures du Dr. Gray, cette

espece aurait une queue plus longue que la notre et des comes

moins effilees. Malheureusement le Dr. Gray dans ses diverses pub-

lications sur les Antilopes a presque toujours oublie de nous donner

les dimensions des individus qu'il decrit.

8. Cephalophtjs ruficrista, sp. now

C. longiceps, Bocage, Jorn. Acad. Sci. Lisboa, ii. p. 220.

Cette espece se trouve a peine representee au Museum de Lisbonne

par une tete, recouverte de sa peau, envoyee en 1869 de Loanda par

M. Toulson, sans s'accompagner d'aucune indication au sujet de sa

provenance.

Nous avions d'abord pense qu'elle pourrait bien etre identique a

C. longiceps, Gray, espece etablie exclusivement d'apres les caracteres

ostv^ologiques d'une tete recueillie au Gabon par Du Chaillu (Proc.

Zool. Soc. 1SC5, p. 204); aujourd'hui nous revenons sur nos pas, car

notre premiere affirmative nous semble trop hasardeuse.

Le specimen du Museum de Lisbonne ressemble aussi par ses

couleurs a la figure du C. niger, publiee par le Dr. Gray dans

Knowsley Menagerie, pi. 7. Cependant, meme sous ce rapport, leur

identite specifique ne nous parait pas evidente, et a cela vient encore

s'ajouter une difference sensible dans les dimensions d'apres les

chiffres publies par Temminck. Nous trouvons dans les Esquisses de

Mammalogie de cet auteur que la distance du bord anterieur de

l'ceil a la pointe du nez chez 0. pluto (= C. niger, Gray) est de 4

pouces et 4 lignes, et en mesurant cette distance sur la tete d' Angola

nous constatons qu'elle depasse 5 pouces; elle est de 14 centi-

metres.

La face superieure le la tete est d'un brun clair sur le chanfrein

et d'un brun fonce, couleur chocolat, sur le front ; les faces laterales,

en haut d'un gris brunatre, deviennent blanchatres en se rapprocbant

du menton, ou le blanc domine ; une raie sourciliere brun-jaunatre
;

une tache allongee de la meme couleur au-dessous de l'ceil se pro-

longeant vers le chanfrein ; tour des yeux brun-fonce ; ligne muqueuse
legerement courbe et horizontale. Sur le front un toupet abondant

de poils bruns et d'un roux ardent, en partie couches sur les comes,

en partie s'elevant verticalement au milieu de ces appendices ; la

touffe verticale est composee de poils longs de 7 centimetres d'un

roux vif, les deux touftes laterales sont formees de deux ordres de poils,

les uus courts et bruns, les autres longs et roux. Les oreilles sont

petites, mesurant moins de la moitie de la longueur totale dela tete

;

elles sont arrondies au bout, couvertes en dehors de poils tres-conrts

et clair-semes, nues en dedans avec uue large bande marginale de

poils blanchatres. Les cornes arrondies, a jieine rugueuses a la
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base, sont coudiees en arriere et placees sur le plan du front; elles
ont 10 centimetres de longueur. Le mufle est regulier.

Dimensions.
metre.

Longueur de 1' occiput a l'extremite du museau .... 0-26
Du bord de l'ceil a l'extremite du museau 0" 14
Longueur de l'oreille 0*95

,, des cornes 0*10

,, de la touffe frontale 0*07

9. Heleotragus reduncus (Pall.).

Un male adulte de Huilla par M. d'Anchieta.

10. Hippotragus niger (Harris).

La tete d'un individu male envoyee de l'interieur de Mossamedes
par Welwitsch. Les cornes de cet specimen ont 130 centimetres
de longueur.

11. Strepsiceros kudu, Gray.

Deux individus adultes, male et femelle, envoyes vivants d'Angola
et ayant vecu longtemps dans la menagerie du Jardin de Neces-
sidades.

Un jeune, de quelques jours a, peine, ne des precedents, tue par
le male, qui etait d'une grande ferocite.

Une jeune femelle de Capangombe, par M. d'Anchieta.

12. Oreas canna, Gray.

Un male jeune d'Angola.

19. On the Structure and Development of the Trachea in

the Indian Painted Snipe (Rhynchcea capensis). By
J. Wood-Mason.

[Received June 18, 1878.]

(Plate XLVII.)

During the cold season of 1876-77, Lieut-Colonel Godwin-
Austen and I paid almost daily visits to the Calcutta bazaar for the

purpose of making collections of the skins and skeletons of the

numerous migratory and other birds which are at that season of the

year caught and carried to market in such enormous numbers. On
one of these visits my attention was attracted to a bird that lay con-

spicuous amongst its fellows of the same species by its greater size

and more richly coloured plumage, by the low and regular, hoarse
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but rich, purring call which, with breast puffed out, it was uttering

—

a call perceptible to the hand no less than to the ear. I at once re-

cognized the smaller and less conspicuously coloured birds as speci-

mens of one sex ; and there seemed very little doubt, from its perfect

correspondence in structure and general similarity in plumage, that

the larger and handsomer one was an individual of the other sex of

the Indian Painted Snipe (Rhynchcea capensis, sive benffalensis);

but which of the two was the female and which the male, it must be

confessed, I was at the time ignorant. In order that I might be

enabled to determine the precise relation of the two forms to one

another, and to ascertain whether any structural differences in their

vocal organs accompanied the observed differences in their vocal

powers—merely that I might know these facts of my own knowledge,

certainly without the slightest hope or thought that I should be able,

from such a cursory examination as alone I could give to it, to glean

any thing new about so common an animal, I purchased a pair of

the species.

Before killing the birds for examination, I referred to Darwin's
' Descent of Man' 1

; and what I read therein served but to increase

my interest in the matter ; for I soon saw that I had it in my power

to corroborate or to contradict a statement which had been made
about the trachea of this very species—the very part, curiously

enough, the sounds issuing from which had drawn my attention to

the bird.

It is well known that in many birds the windpipe, instead of

taking a straight course from the rinia ylottidis through the inter-

clavicular membrane to the point where it bifurcates to form the

bronchi, is bent upon itself or convoluted, and that often to an ex-

traordinary extent. The position of such flexures is very variable:

" they may lie outside the thorax under the integument (as in Tetrao

uroya/lus, some species of Crax and Penelope, and, I may add, the

Manucodias2 and the Rhynchseas), in the cavity of the thorax (as in

some Spoonbills), on the exterior of the sternum (as in some Swans
and Cranes), or even in a sort of cup formed by the median process of

the furcula (as in a species of Guinea-fowl)
" 3

. The increase in the

length of the tracheal column implied by these convolutions, and
other modifications of the windpipe, such as the swollen tympanum of

Ducks and Geese, the air-sac of the Emu, may be dependent wholly

upon sex ; and the males may have the trad xmore or less looped or

more complex, whilst the female:; i;ave \ .'ip;ht or simple, or only

partially so, in which case the flex: :*: vv 4fr ;t; modification may be

more marked in males than in feuii-lw. Bur. however this may be,

it is a general rule that whenever ' the trachea differs in structure

in the two sexes it is more developed and complex in the male than

in the female" 4
; and it is a fact familiar to all that in the vast

majority of instances it is the male which, in point of richness of

plumage, vocal powers, and ornamental appendages, is the more highly

1 Op. cif. p. 476. 2 'Nature,' vol. xv. p. 127.
3 Huxley, ' Anatomy of Yertebrated Animals,' p 315.
* ' Descent of Man,' I. supra cit.
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endowed of the two sexes ; but to this there are a few interesting
and remarkable exceptions {Phalaropus, Casuarius, Dromaus, Mil-
vago, Climacteris, Eurostopodus, and the Rhynchseas), of which
the last, the ones we are here concerned with, are not the least
conspicuous. In these birds in general, and in the Painted Snipes
in particular, it may be taken as established that we have, to use
the words of Mr. Darwin, a complete reversal not only of the
secondary sexual characters, but also of the parental and incubating
instincts—the females being not only larger and much more richly
coloured than the males 1

, but having the trachea more or less
tortuous instead of straight and simple, deputing the duty of incuba-
tion to the other sex, and reserving the business of courting to them-
selves.

In Rhyncheea australis, according to Gould 2
, the trachea, which is

simple in the males, in the females passes down between the skin
and the muscles of the breast for the whole length of the body,
making four distinct convolutions before entering the lungs; but
Mr. Darwin states, on the authority of Blyth, who had examined
many specimens, that " it is not convoluted in either sex in Rh.
bengalensis, which species resembles R. australis so closely that it

can hardly be distinguished except by its shorter toes." This is the
statement which seemed to me to stand in need of corroboration,
especially when I called to mind the peculiar call of the female 3 and
the sharp squeak jerked out only at long and irregular intervals by
the male, and then apparently only in answer to the female.
On opening the necks of the two birds by a longitudinal incision

extending to the middle of the breast or thereabouts, and carefully
turning aside the skin on either hand so as not to disturb the natural
relations of the underlying parts, I found that the trachea of the
adult male (ascertained to be such by subsequent examination of the
genital organs) was straight and simple throughout, whilst that of
the female had a distinct loop lying between the integument and the
interclavicular membrane on the left side, and was not only an abso-
lutely but apparently also a relatively stouter tube than that of the
male.

As the contrary of what I have found has been stated by so good
and usually trustworthy an observer as Mr. Blyth, I put in evidence
two sketches (figs. 1 and 2, p. 748) showing the course of the trachea
in the two sexes. For these sketches I am indebted to Col. God-
win-Austen, who was with me at the time.
The numerous birds belonging to this species examined by me may

be divided according to sex and age into the following groups :

—

I. Adult and probably old females, remarkable for the extreme
richness of their plumage. In all the birds of this group which

1 Jerdon, 'Birds of India,' vol. iii. p. 677.
2

' Handbook to tbe Birds of Australia,' vol. ii. p. 275.
3 Of R. australis J. Gould says (op. cit. p. 276), " The use of this convoluted

trachea, so exclusively confined to the female, I could not in any way discover
or surmise ; no note whatever was heard to proceed from either sex whilo on
the wing or when flushed"—times at which a call such as that of the female of
R. capensis, like the coo of a dove, would be least likely to be heard.
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were purchased alive and killed and examined before muscular con-

traction had set in, the trachea was found to be looped as in fig. 1 ;

a specimen living when obtained, but which died unexpectedly and in

which decomposition had set in before I had had an opportuuity of

Fig. 1.

Uhynchrp.i mpensis $, dissected, so as to show its looped trachea hi situ.

Fig. 2.

Ehynchaa capcnais J, dissected, so as to show its straight and simple trachea

in situ.

opening it, also had its windpipe looped ; several, however, that were

purchased dead had it retracted, almost straight, with the sterno-

tracheal muscles strongly contracted.

2. Females not nearly so richly and deeply coloured as the pre-

ceding. In these there was only a slight superficial sinuosity in
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the trachea, and the remarkable modification of the intrathoracic

rings, to be presently described, had not proceeded so far.

3. Immaturefemales, indistinguishable in point of plumage, though
already larger than males. In all of these, without exception, the

windpipe was found quite straight and simple throughout, though
even at this stage females are infallibly to be distinguished from males

by their stouter trachea, by the more powerful musculature of this,

and by the more inflated condition of the delicate membranes
connecting the bronchial half-rings with one another and with the

three-way piece.

4. Young, adult, and apparently old males, all agreeing together

in plumage and in the straight and simple condition of the trachea.

We shall see that the superficial loop which is invariably to be found
in birds belonging to group 1 {oldfemales) is the outward expres-

sion, so to speak, of a modification of the intrathoracic tracheal rings

that takes place pari passu with those external changes which, when
they are completed, mark the adult. But in order to make my
description of this curious modification more intelligible, a few
words, by way of preface, about the unmodified trachea of the male,

or, better, of an immature female. If such a trachea be drawn
through the fingers from end to end, a broad and shallow constric-

tion will be felt near its posterior end, twenty rings or so from the

compound three-way piece ; the rings composing it are cylindrical

instead of flattened, more than thrice as numerous as they are in an
equal length of any other part of the tube, and so closely packed
and firmly bound together as to possess little or none of that power
of expansion and contraction which, by reason of their peculiarly

bevelled ends, so eminently distinguishes the rest ; it occupies a

position as much within as without the thorax ; and the great extrinsic

muscles which pass between the sternum and the trachea, serving

amongst other purposes as "guys" to keep the latter in place,

expand and unite sheath-like over it, being inserted into it at nume-
rous points, but especially at its anterior extremity ; it is, in fact, the

part of the trachea upon which the sterno-tracheal muscles directly

pull when they contract, and thereby approximate the rings of the

extensible intrathoracic portion of the windpipe in the adult female,

to which we may now return.

On more closely examining the extrathoracic portion of the traehea

in a bird in which that part is in the condition represented in fig. 1,

p. 748, it can be seen that the loop is almost wholly composed of the

constricted portion above described, and that the 2 or 3 rings that

immediately succeed in order from before backwards (those situated

at the point where the tube disappears within the cavity of the chest)

suddenly get coarser and more prominent, and at the same time

separated from one another by perceptible membranous intervals.

On cutting away the sternum so as not to sever the sterno-tracheal

muscles from their attachments, and so as to leave the furcula together

with the membrane included between its two arms in place, the rest

of the tube is displayed in a completely extended condition ; it is

then seen that the 12 or 13 rings immediately succeeding the coarser
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ones which follow upon the fine-ringed constricted portion become
suddenly still coarser and more prominent and convex, have lost

their typical bevelled form, and are separated from one another by
far longer and subequal membranous intervals. These are thin and
transparent, and each is so constricted in the middle that any two

consecutive rings form, with the membrane that connects them, a

short hourglass-shaped figure. Six or seven coarsish rings, sepa-

rated by much narrower membranous intervals, but otherwise un-

modified, complete this portion of the tube, which is twisted spirally

to the left, carrying spirally entwined with it the elongated sterno-

tracheal muscles. The rings have come to be bent, and, instead

of appearing as regular parallel bands as in other parts of the column,

to be arranged obliquely, by adaptation, no doubt, to the spiral form

taken by the tube whenever it is extended, so as, in fact, to present

somewhat the appearance of having resulted from the breaking up
into rings of what was primitively a hard spiral thickening of the

walls of a membranous tube. Inside the thorax the spiral is neces-

sarily very open, from the tube being restricted to a middle position

by the membranous bands which sling it, together with the anterior

moieties of its great contractor muscles, from the dorsal wall of the

body, so as to form a sheath for it ; whilst outside, in the neck,

where is more room and more lateral freedom, it becomes closer,

there constituting the well-marked superficial loop, the concave cur-

vature of which is the true ventral surface of that fine-ringed portion

of the tube over which the muscles spread, twisted out of its natural

position.

If an adult female be killed with chloroform and rapidly opened,

the sterno-tracheal muscles may be seen slowly to contract, and
thereby gradually to take out the superficial spiral "turn" from the

trachea, and the intrathoracic rings of this to close up, until at last

all that remains of the loop is a slight sinuosity visible near the

point where the tube passes into the thorax, the constricted and
close-ringed portion, which occupied that position in the unmodified

trachea, also having acquired an ineffaceable crook.

Unfortunately, we possess no more complete description of the

highly convoluted trachea of the Australian species than that quoted
above ; but the two species R. capensis and R. australis are so very

closely allied that we may feel tolerably confident that the tracheal

modification is of the same kind in the two, only carried to a much
greater extent in the latter, the constricted many-ringed part of the

trachea of the former containing two or three potential convolutions.

In conclusion, I have to thank Col. Godwin-Austen for aid

rendered to me in the matter of the illustrations.

EXPLANATION OF PLATE XLVII.

Fig. 1. The complete trachea of an adult female of Ehynchaa capensis, nat.

size, showing the modified intrathoracic portion of the tube in an
expanded condition. The compound three-way piece is seen to be
formed by the partial fusion of the last tracheal ring with the modi-
fied first pairs of bronchial half-rings; these havo their ventral ends
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greatly expanded and produced backwards, so as to form by their
fusion in the middle line a broad, flat, and squarish plate of bone
strongly bilobed and tipped with cartilage at the hinder extremity,
into which ossification extends with advancing age, rendering the
posterior angles of the plate prominent, and bringing them into very
loose relation of apposition with the much less expanded ventral
ends of the second pair of bronchial half-rings ; the ovoid saccular
dilatations seen in figs. 3 and 4 result partly from the inflation of the
membrane interposed between the ends of these half-rings and the
posterior angles of the three-way piece, but principally from that of
the ventral halves of the membranous inner walls of the second and
third pairs of bronchial half-rings. The spatulate dorsal ends of the
first pair of bronchial half-rings do not meet in the middle line, but
curve inwards and backwards so as to leave between them a membra-
nous interval, into which a narrow tongue of bone projects from the
middle of the posterior margin of the last tracheal ring. In so small
a figure no distinction between bone and cartilage in the three-way
piece was possible. Drawn from a fresh specimen by Behari Lai Dos.

Fig. 2. A much enlarged view of a portion of the same, to show the form the
modified part of the tube assumes when it is naturally expanded

;

the constricted portion (a) presents a singularly finely and regularly
ribbed appearance, being composed of about forty very fine and closelv

packed cylindrical rings, all firmly bound together so as to form ii

stiff' but still somewhat elastic mass.
Fig. 3. A much magnified ventral view of the posterior end of the same, to

show the inflated condition of the membrane connecting the compound
three-way piece with the second (apparent first) bronchial half-ring on
each §ide, and also the two egg-shaped saccular dilatations (e,e) of the
membranous inner walls of the bronchi.

Fig. 4. The same, from the left side, to show the egg-shaped dilatations (e, e) in
profile, and the thin and narrow lateral slip of muscle (I) which is

attached to the three-way piece at m, whence some of its fibres pass on
to the second bronchial half-ring («).

(All the three preceding figures were drawn under the microscope
by the aid of a camera lucida, immediately after the death of the
animal.)

Fig. 5. The complete trachea of an immature female, nat. size. The two
sterno-tracheal muscles {st.t, st.t) are seen to be blended on the
ventral surface of the constricted portion of the tube at a ; I, I, are the
lateral muscles, somewhat exaggerated in the drawing. Drawn by
B. L. D.

Fig. 6. The posterior portion of the unmodified windpipe of an adult male,
nat. size. The lateral muscles (I, I) are here so pale and transparent
as to be all but undistinguishable in the fresh state.

Fig. 7. The same, much enlarged.

(With the two exceptions above mentioned, the figures of this

plate have been obligingly drawn for me by Lieut.-Col. H. H. God-
win-Austen, by whom also the plate has been lithographed.

The following paper was read on June 4th, but was necessarily

omitted from its proper place in consequence of the illustrations not
having been finished in time :

—
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Oil the Classification and the Distribution of the Cray-

fishes. By T. H. Huxley, Sec. U.S., V.P.Z.S.

[Received May 23, 1878.]

I. Introduction, p. 752.

II. The Modifications of the Branchiae in the Crayfishes, p. 756.

1. The branchia1 of Astacus, p. 756.

2. The branchiae of Cambarus, p 763.

3. The branchiae o.f Asfaeoptis, p. 764.

4. The branchiae of C/usraps, p. 768.

5. The branchiae of Engaus, p. 769.

6. The branchiae of Paranephrops, p. 770.

7. The branchial' of Parastacus, p. 771.

8. The branchiae of Astacoides, p. 773.

III. The Classification of tbe Crayfishes, p. 775.

IV. The Distribution of the Crayfishes considered in relation

to their morphological differences, p. 786.

I. Introduction.

The dismemberment of the genus Astacus of the older naturalists,

down to the time of Fabricius, was commenced by Leach, who sepa-

rated the Norway Lobster as the type of a new genus, Nephrops 1
.

Milne-Edwards advanced a step further by establishing the genus

Hotnarus for the Lobsters, and leaving only the freshwater Astaci,

or the proper Crayfishes, in Astacus'2 .

The later proposal of Leach, to use Astacus for the Lobsters, and

to give a new generic name (Potamobius) to the freshwater Cray-

fishes, would have had the advantage of retaining the primitive

signification of atrraicos. But Potamobius had already been used in

another sense ; and the change introduced by Milne-Edwards is so

generally adopted that it would be confusing to attempt any further

alteration.

Guerin 3 next proposed to distinguish the Astacus madagascari-

ensis of Audouin and Milne-Edwards, as Astacoides, from the other

Crayfishes ; and Erichson, in his valuable Monograph of the

group4
, adopts Astacoides for the Madagascar and some of the Aus-

tralian forms, and establishes the new genera Cambarus, Chceraps,

and Engceus. In Cambarus and Chceraps the number of the branchiae

is taken into account as an important generic character.

In 1842 s Mr. Adam White described some Crayfish from New
Zealand, for which be constituted a new genus, Paranephrops,

under the impression that the New-Zealand form approximated

to the genus Nephrops. Mr. Wood-Mason 6 has since "denied
the existence of any special relationship between the New-Zealand

1 Leach, Trans. Linn. Soc. xi. 344.
2 'Histoire Naturelle des Crustaces,' 1837.
3 Revue Zoologique, 1839.
4 " Uebersicbt d. Gattung Astacus," Archiv fur Naturgeschichte, Bd. 6.
5 Gray's ' Zoological Miscellany.' See also Dieffenbach's 'New Zealand,' 1843,

vol. ii. p. 267.
6 P-oc. Asiat. Soc. Bengal. 1876, p. 4.
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species of freshwater Astacidce and the marine genus Nephrons

"

of] those of Astaeoides than these latter did from one another andas, moreover the latter name had the priority, he proposed n'rovi

,rZl 1 T T°
U
u

un(
l
uesti°»ably right both in denying anyspecial relationship between Paranephrops and Nephrons and in

asserting that the New-Zealand Crayfish differ less ifomTome f tl

sToTt. *5,
gem

,

,S If*** " itS limitS are at PresenT unde -
stood, than these do from one another. But I shall have occasionto show that the type of the genus Astacoides, the MadaS aCrayfish, differs so widely from the other Crayfishes of the southemhemisphere, that the latter cannot be included in the same genuswhile Paranephrops is sufficiently different from the Australifn and

£HX!£?fi8heS t0 rCnder US reC°gniti- as * distinct generic

The distribution of the Crayfishes, so far as it is hitherto ascertamed, is not a little remarkable. Astacus fluviatilis occurs nvaHouparts of England and in Ireland
; but I clnnot find any record"? in Scotland. Dr. M'Intosb, who has been kind enough to look intothis pomt in aid of my inquiries, assures me that Crayfishes are Sotindigenous to that part of Britain, that they do not exS in "he

the island of Mull failed
; they were placed in various streams

Jut none were ever seen again. Even in England, Crayfishes appearto be restricted to certain rivers. They abound, for example inTheThames; but I cannot hear of any in the Cam or the Owe thoultheir absence in the latter rivers cannot be ascribed to any JS^calcareous matter in the districts through which thos/n™

Vifrty* ^
UViatU

i
S
'
hTT' eXteuds a11 over the astern half ofEuro e; as ftr g0 h ^ p g^ ^ r ot

Mediterranean
;

while, eastward, it reaches Sicily, Northern Greeceand the western shores of the Black Sea. In Spain there appearsto be no doubt that it occurs about Barcelona ; but whetherTLfound in the rest of the Spanish peninsula is uncertain \

and t°h BaTrt
5

n —"A^^ ^viatUis extend * to Swedenand the Baltic provinces of Russia, and through Western Russia hvthebasinsof the Dniester and the Bng, to the Black Sea
' 7

Over this vast area, marked local varieties appear to be not un-common
;
and most authors agree to regard a Crayfish whch occursin Southern Europe, France, Switzerland, and Germany, and which

In fluvfo lSTw T
; eUam ^ flUTiiS*»«*«* --niri ,,feru„ tZg oresin Ui vio Lyd w Haly cancros iuvenit Busbequius, Ep Turc i r> SO '- Z'were these J,yd, au <• oancri " erayfiahes or fluviatile cmta ?

P '
'
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is known in the latter country as the " Steinkrebs," as a distinct

species, Astacus torrentium or A. saxatilis l
.

Eastward of the region inhabited by Astacus Jtuviatilis, from the

Arctic to the Black and Caspian Seas, another species, A. leptodac-

tylus, ranges, associated with the allied but possibly distiuct forms

A. pachypus and A. angulosus, in the southern part of the area ;

and it is remarkable that these Crayfishes not only frequent the

rivers which debouch into the Black Sea and the Caspian, but are said

to thrive in the salt waters of those seas.

No Crayfishes are known in the Ob, Jenisei, Lena, or other rivers

which flow into the Arctic Ocean 2
; but the Amur has one or two

species (A. dauricus). There is a species in Japan (A. japonicus)
;

and Dr. Hngen 3 enumerates no fewer than six species from British

Columbia, Oregon, and California.

East of the Sierra Nevada, all the Crayfishes at present known

belong to the genus Cambarus, of which Dr. Hagen distinguishes as

many as thirty-two species. They extend from the Great Lakes to

Mexico, Guatemala, Cuba, and probably other of the West-India

Islands. Sloane, in his ' Natural History of Jamaica ' (vol. ii.

p. 271) describes two species in that island. According to the figure,

one of these attains a length of 12 inches.

No Crayfishes are known to occur in the whole continent of

Africa, in Syria, the Euphrates valley, Persia, Hindostan, and India

beyond the Ganges, nor in China as far as the Corea, nor in the

Philippines, nor in any island of the Malay or Papuan archipelagos
4

.

The late Prof. Agassiz, though he sought for Crayfishes in the

1 In 1560, Gesner was acquainted with this distinction :
—

" Astacus fluviatilis

talis apud Helvetios et Geruiauos est, major silicet et simpliciter dictus Krebs

vel ISdelkrebs ; eo enim minor est, et colore diversus qui saxatilis cognominatur

Steinkrebs." (' Nomenclator Aquatilium,' p, :J74). Heller (Die Crustaceen des

sudlichen Europa, p. 217) refers our English Crayfish to this species ; but no

specimens I have seen agree with his diagnosis. Whether there is any differ-

ence between A. saxatilis and the Crayfishes which have been named A. pallipes

and A. fontinalis by Lereboullet and Carbonnier ; and whether our English

Crayfish is more siindar to these than to the form which is commonly known
as A. fluviatilis on the Continent, is more than I am able to say at present. A
critical comparison of large series of specimens from different localities would
probably yield results of great interest to the theory of the origin of species.

2 Kessler, " Die russischen Flusskreb.se " (Bull, de la Soc. Imp. des Nat. de

Moscou, 1874).
3

' Monograph of the North- American Astacida',' Illustrated Catalogue of

the Museum of Comparative Zoology at Harvard College, 1870.
4 I have been favoured by Sir Henry Barkly with the opportunity of ex-

amining specimens of two kinds of " Cammarons," or so-called Crayfishes, from

the rivers of Mauritius. They are large Prawns.

I must confess myself to be in a state of hopeless perplexity respecting the

Crayfish or Lobster which is said to occur at the Cape of Good Hope, Cancer

(Astacus) capensis of Herbst. At the beginning of his description (Naturge-

schichte der Krabben and Krebse,' Band ii. p. 49) Herbst says :
—

" Dieser schone

Krebs halt sich auf den Kap in solchen Fliissen auf, die sich auf den Bergen

befinden;" and at the end he states, "die Fiisse haben insgesammt seheeren-

formige Spitzen, da bey dem gemeinen Flusskrebs nur die ersten zwey Paare

dergleiehen haben." Moreover, the diagnosis runs, " pedibus omnibus cheli-

feris." It is impossible to suppose that Herbst should have made a mistake on

such a point as this; and therefore it must be concluded that his Cancer ca-
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Amazons, could find none. Two species from Southern Brazil have

been described by Dr. von Martens ' as Astacus brasiliennis and A.
pilimanus ; but Von Martens recognizes the affinity of these forms

with the Astacoides of Erichson.

Several species of Paranephrops have been described from New
Zealand ; and the Fijian Crayfish belongs to the same genus.

Crayfishes occur all over Australia ; and the species have been re-

ferred to the genera Astacoides and Chwraps. The only Tasmanian
species which have been described constitute the genus Enyceus of

Erichson.

Thus it appears, from what is already published on this subject :
—

1. That the Crayfishes of the northern hemisphere are generically

distinct from those of the southern hemisphere.

2. That the American Crayfishes, east of the Sierra Nevada, are

generically distinct from those west of that range, as well as from the

South-American species ; and that.while the western North-American
Crayfishes belong to the same genus as those of the Old World, the

South-American forms are more closely allied with those of Mada-
gascar and Australia.

3. That the New-Zealand species are distinct from the Australian

forms ; and that the latter are to be placed in the same genus as the

Madagascar and South-American species.

4. That there is a negative fact of distribution, nol to be accounted

for by auyapparent difference of climate or other physical conditions

—

namely, the entire absence of Crayfishes in Equatorial South America,

Africa, and the rest of the Old World south of the northern escarp-

ment of the great Asiatic highlands.

The problem thus offered is one of the most remarkable among
the many presented by the facts of Geographical Distribution ; and

it appeared to me that one of the first steps towards attempting its

solution was to obtain some more definite conception, than is fur-

nished by extant descriptions, of the actual amount of resemblance

and difference between the Crayfishes which are found in the dif-

ferent areas of distribution.

For the most part the Crayfishes are so similar in their general

structure, that the characters by which the genera have been distin-

guished are almost trivial. Erichson, however, has drawn attention

pensis is neither a Crayfish nor a Lobster, and that, unless he was wrongly in-

formed, it is an inhabitant of fresh water.

Milne-Edwards (Hist. Nat. des Crustaces, ii. p. 335) identifies his Homarus
capensis with the Cancer capensis of Herbst ; but, as it is stated in the defini-

tion of the genus Homarus (t. c. p. 333) that the Lobsters " ne se trouvent que

dans la mer," and as Homarus has only three pairs of chelate limbs, the identi-

fication presents difficulties. Krauss (Siidafrikanisehe C'rustaceeu, p. 54), under

the head of "Homarus capensis," refers to Herbst and Milne-Edwards, and,

apparently on the authority of the former, merely says :
—

" In den Bergflussen

des Kaplandes. Ich habe ihn in Natal nie gesehen." Elsewhere (p. 20) he

gives " Thelphusa perlata and T. dejtressa and Homarus capensis'' as the only

South-African freshwater Thoracostraca.
1 " Siidbrasilische Suss- und Brackwdsser-Orustaceen," ArcliiY fur >'atur-

gesehichte, 1869.
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to the diminution of the number of the branchiae in Cambarus and
Astacus, and to an important difference in the structure of those of

Engceus; and Hagen has pointed out some important peculiarities

of these organs in Cambarus ; while the remarkable fact, that the

appendages of the first somite of the abdomen are absent in many of

the Crayfishes of the southern hemisphere, has been duly noted by

Erichson and several other zoologists.

Having recently had occasion to make a careful reexamination of

the structure of Astacus Jluviatilis, I found two minute filaments

attached to the epimera of the penultimate and antepenultimate

thoracic somites. The structure and the position of those filaments

led me to suspect that they must be rudimentary branchiae ' ; and as

the Australian Crayfishes appeared to me to be, on the whole, less

specialized forms than the European species, I thought that I should

probably find in them fully-formed functional branchiae occupying

the place of these rudiments. Through the kindness of my friend and
former pupil, Mr. J. Wood-Mason, a specimen of " Astacoides"

franklini was placed at my disposal ; and on examination, I not only

found the functional branchiae I sought, but discovered a number of

other interesting differences between the respiratory organs of this

Crayfish and those of Astacus.

Following up the line of inquiry thus suggested, I have examined

examples of all the chief forms of Crayfishes at present known, with

the result of establishing some remarkable parallel relations between

the morphology and the distribution of these animals.

In order to make these points clear, I must premise a fuller and

more precise description of the branchial apparatus of the common
Crayfish than has yet been given, in order that it may serve as a

standard of comparison for the branchiae of the other Crayfishes.

II. The Modifications of the Branchiae in the Crayfishes.

The Branchice of Astacus fluviatilis.

When the branchiostegite of a Crayfish is removed, seven

branchiae are seen, running from the base towards the apex of the

branchial cavity, parallel with one another, and disposed in curved

lines, which are concave forwards and convex backwards. The length

of the branchiae gradually increases from the first to the sixth; the

seventh ascends as high as the sixth, but is rather shorter, in conse-

cpuence of the attachment of its base lying at a higher level.

In each of the six anterior branchiae, a basal portion, a stem, an
expanded lamina, and an apical plume may be distinguished. The
basal portion (fig. 1, i, b) is broad, with a convex posterior and
inferior free edge, beset with long setae ; and it is articulated by its

1 I have met with no allusion to these structures, unless the following pas-

sage in Brandt's and Ratzeburg'e description of the Crayfish (Med.-Zoologie, ii.

p. 61) refers to them :
—" Ueber jeder der obersten Kiemen der beiden mittlem

Fusspaare steht etwa 1'" entfernt ein kleiner fiidenformiger, unten breiterer,

bartelahnlicher Tlieil." I do not quite see the applicability of " unten breiterer,"

unless "unten" applies to the attached ends of the filaments; but in other

respe. ts the description fits the rudimentary branchiae very well.
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Asfacus fluviatilis.

I. The outer face of the podobranehia of the antepenultimate thoracic limb of the

left side ( X 4) : B, the basal portion ; si; the stem ; /, the lamina; br, the

branchial filaments ; a p, the apical plume. II. The inner face of the same

podobranehia ( X 4) : the letters as before, except g, the decurrent fringe,

continued from the inner lobe of the lamina. III. A transverse section

of the podobranehia, taken a little above the level of h in II. ( X 4) : a, the

inner lobe of the lamina ; h, its outer lobe ; st, the stem ;
br, the branchial

filaments. IV. One of the hooks of the lamina; and V The extremity

of one of the setse of the base of the podobranehia : the vertical line indi-

cates the scale to which these figures are drawn, and represents jic of an

inch. VI. The coxopoditic set.se of the same limb ( X 4). VII. The free

end of one of these seta;, magnified to the same degree as IV. and V.

Proc. Zool. Soc— 1878, No. L. 50
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truncated anterior end with the coxopodite of one or other of the

thoracic limbs, from the second maxillipede to the penultimate am-
bulatory limb inclusively. I shall therefore term these gills podo-

branchice. A fold of the integument rises over the outer face of the

basal portion of the branchia, which is freely movable, inwards and

outwards, upon its articulation.

The basal portion of the branchia curves slightly upwards, and is

continued into the comparatively narrow stem (fig. 1, st), which

bends up at right angles to the base, and lies nearly parallel with

the inner wall of the branchial chamber. Rather beyond the middle

of its length, the stem expands into the broad lamina (fig. 1, V), the

two lobes of which are folded together like the leaves of a partly

open book, their free rounded edges being turned backwards and
the uniting fold forwards. The lamina of each branchia, from the

second to the sixth, is received between the lobes of the lamina of

that which precedes it, and, from the first to the fifth, receives the

lamina of the branchia which follows it.

The edges of the laminae are beset with minute hooked spines,

seated upon low tubercles (fig. 1, iv.), and are flat ; but, a short

distance within the edge, each lamina is folded longitudinally in such

a manner as to give rise to ten or twelve plaits. From the mode of

their formation, these plaits or folds are, of course, as distinctly

marked on the outer as on the inner faces of the laminje (fig. 1, in.).

Small elevations, terminated by minute hooked setae, like those on
the edges of the laminae, are observable on both faces, particularly

on the ridges.

The inner lobe of the lamina is continued down the stem as a

decurrent gradually narrowing fringe, which terminates on the inner

face of the basal portion (fig. 1, n. g). The outer lobe ends more
abruptly, in a thin ridge which lies external and posterior to the last.

Between this ridge and the fringe there is a longitudinal groove,

which occupies the inner and posterior face of the stem.

A short distance from the upper edge of the lamina, and pro-

ceeding, as it were, from the anterior face of the median fold of the
latter, the apical plume (fig. 1, i. a p) is given off. At its base this

is beset with cylindrical branchial filaments ; but at its free extre-

mity it becomes simple and filiform ; at its attached extremity, it

passes into the stem of the gill, of which it is seen to be the direct

continuation. The whole of the outer and anterior face of the stem,
as far as the basal fold, is beset with branchial filaments, of which
those in the region of the lamina are the longest, while towards the
base they are shorter and more closely set.

Close to the attachment of the podobranchia, the upper surface of
the coxopodite presents a rounded elevation, from which a great
number of long, flexible and tortuous setae proceed (fig. 1, vi.).

When undisturbed, they ascend vertically between the gills on the
sides of the branchial chamber. The apex of each of these coxopo-
ditic setae is acute ; and at a short distance from its extremity it is

beset with numerous short foliaceous scales, which gives it the aspect
of a minute catkin (fig. 1, vn.). Further down these scales become
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more widely separated, and at length disappear, the base of the seta
being smooth. A canal traverses the whole length of the seta.

These bundles of setas were regarded as branchiee by Brandt and
Ratzeburg

j
but they certainly have no direct relation to the respi-

ratory function. They may aid in keeping parasites out of the
branchial chamber.
The setae which fringe the base of the podobranchia are straight

stiff, hollow, and composed of a cylindrical basal portion, and an
acuminated acicular terminal part, which often appears articulated
with the foregoing

; the junction of the two is marked by an in-
flexion of the wall of the seta. The acicular part (fig. 1, v.) is fringed
with minute pointed scales, which, in the setfe of the anterior part

5

of
the base, pass into long lateral processes, and give the seta a penni-
form appearance. None of these seta: are hooked at the apex.
The only differences, except those of size, which are observable in

the six podobranchiae, are, that the external lobe of the lamina
which is not nearly so large as the internal, in the hindermost

Fig. 2.

A. The podobranchia (epipodite) of the first maxilhpede of Astama JkmatiUa
viewed from the outer side (x 4). B. The podobranchia of the first
maxillipede ot Astacoides madagascariensis, outer side ( X 2) : br branchial
filaments C. The podobranchia (epipodite) of the first maxillipede of
Astacus fluviatihs, viewed from behind ( x 4). D. The podobranchia of
the first maxillipede of Parastacus brauliemis, from behind ( X 4) • br
branchial filaments. In each figure a marks the pedicle by which the more
or less modified podobranchia is attached to the eoxopodite.

branchia increases in relative size, until, in the most anterior
branchia it becomes larger than the internal lobe. The penniform
setae are more numerous on the bases of the anterior podobranchias.
The first maxillipede is said, and, in a physiological sense, rightly,

to possess no branchia ; but it is provided with an appendage (fin-!

2, A, c) which is undoubtedly the homologue of the podobran-
chia of the other thoracic limbs. This is a soft membranous

50*
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Fig. 3.
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Astacus jluviatilis.

The branchiostegite, all the podobranchia:, except the epipodite of the first

maxillipede, and all the arthrobranchije of the right side are removed ( X 4).
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Astacopsis franklinii.

The branchiostegite, all the podobranchise, except that of the first maxillipede,

and all the anterior arthrobranchia?, except the first, of the right side are

removed ( X 2).

scff, scaphognathite (not shown in fig. 4) ; 7 ep, the podobranchia of the first

maxillipede: 8j)db to l&'pdb, the other podobranchia; ; 8arb to 13 arb, the

arthrobranchiae or (heir attachments to the arthrodial membranes of the second

and following thoracic appendages; lljalb to I4plb, the pleurobranchiae ; 14,

(lie coxopodite of the hindermost ambulatory limb; c.rp, the coxopoditic seta1

of that limb in Astacus.
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plate, which broadens at its upper extremity, and sends a short

process downwards beyond its articulation with the coxopodite of

the maxillipede. The plate is slightly folded upon itself longitu-

dinally, but in such a manner that it is concave forwards instead of

backwards. It bears no branchial papillae, and has no longitudinal

plaits ; but, on its posterior face and along its inner edge, it presents

hooked tubercles, like those of the laminae of the podobranchite.

It is obvious that this structure, which lies immediately behind and
parallel with the scaphognatbite of the second maxilla (but, as I have

ascertained, does not share its function of scooping the water out of

the branchial cavity 1

), is a modified podobranchia, reduced, as it

were, to the part which, in the other podobranchiBe, is represented

by the base, stem, and lamina.

Thus every thoracic limb, except the last, is provided with the

representative of a podobranchia—though, in the case of the first

maxillipede, this structure, if it plays any part in the respiratory

process, does so simply in virtue of its thin and soft texture, and not

by means of any special branchial filaments. The podobranchia of

the first thoracic appendage is, in fact, reduced to a mere epipodite.

When the podobranchise are removed, six other gills come into

view. They are attached (fig. 3, arb) to the flexible membrane which
uuites the coxopodites of all the thoracic limbs to the thorax, save

the first and last, and may be termed anterior arthrobranchice.

Like the foregoing, they are disposed vertically, and increase in

size from the first, which belongs to the second maxillipede and is

hidden behind the epipodite of the first maxillipede, to the last.

The apex of each of these gills is exactly like the apical plume of

one of the podobranchiee ; and the branchial filaments are set upon
the outer and anterior face of the stem in the same way. The
inner face is flat and free from filaments ; and there is no trace of a

lamina or of a basal dilatation.

Above and behind these, more directly above in the posterior,

more behind in the anterior limbs (fig. 3, arb), are five other branchiae

of similar character, attached to the arthrodial membranes of the

third maxillipede and the anterior four ambulatory limbs. These

may be termed the posterior arthrobranchice.

After the removal of all these functional branchiae, there will be

found, immediately above the bases of the penultimate and antepeuul-

timate thoracic limbs (fig. 3, 12 plb, isplb), two minute filamentous

processes, the longer of which was not more than one sixth of an inch

in length in any specimen I have examined, while both are so deli-

cate as to be invisible except under a simple lens. The posterior

of these is the larger : it has the structure of an ordinary branchial

filament, wiih a somewhat swollen base, which is attached to the

margins of a foramen in the lower part of the epimeron of the pe-

nultimate thoracic somite, just below a transverse depression which

separates this from the upper part of the epimeron. The position

1 If the branchiostegite of a living Crayfish is carefully removed, the rapid

rhythmical motion of the seaphognathite is readily seen; but the modified

podobranchia of the first maxillipede remains quiescent.
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of this filament is sometimes vertical, but more frequently horizontal.

The anterior filament is sometimes a mere papilla ; it is attached to

the margins of a small foramen which occupies a similar position in

the antepenultimate epimeron—namely, close to the anterior edge and

just below the transverse depression. These are two rudimentary

gills, of the same order as that next to be described.

The seventh, and most posterior branchia of those which become

visible when the brachiostegite is removed (fig. 3, uplb), has yet to

be considered. It resembles one of the arthrobranchise in all essen-

tial characters, but it is not attached to the arthrodial membrane

;

on the contrary, the base of its stem is fixed to the margins of a

circular aperture situated close to the edge of a peculiar shield-

shaped plate, the posterior and outer surface of which is covered

with strong setse. Immediately behind and below the attachment

of the gill there is an oval space, occupied by a soft and flexible

portion of the cuticle, like a tympanic membrane. By its lower

margin this plate furnishes an articular surface to the outer condyle

of the coxopodite of the last thoracic limb,while its anterior and upper

angle, bending sharply upwards, passes into a curved prolongation,

which extends upwards and backwards in the soft integument of the

flank, and articulates with a slender process of somewhat similar

form sent forward from the first abdominal somite. Internally this

shield-shaped branchiferous plate is continuous with the sternum

of the last thoracic somite. It is obvious that this plate, with its

anterior process, represents the epimeron of the last thoracic somite,

which is thus adherent to the penultimate somite only by the slender

anterior and superior process and the soft integument. Hence, the last

thoracic somite moves easily upon its predecessor, though, in strict-

ness, the usual statement that the last thoracic somite in Astacus

is " free" is not altogether exact.

It follows from this determination of the nature of the shield-

shaped plate, that the gill which it bears is attached to the epimeron,

or side- wall, of the last thoracic somite ; and it may be termed a

pleurobranchia. The similarly attached filaments (i2plb and isplb)

represent reduced or rudimentary pleurobranchiae.

We may suppose that the total number of branchiae which a

thoracic somite can possess is eight, four on each side, namely :—one

podobranchia, connected with the coxopodite of the appendage ; two
arthrobranchise, fixed to the articular membrane ; and one pleuro-

branchia, attached to the epimeron. And if four places for branchiae

are assigned to each somite, the extent to which the hypothetically

complete scheme or formula is actually filled up will be readily seen,

and the branchial arrangements of different Crayfishes will be easily

compared.
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The Branchialformula o/Astacus fluviatilis '.

Somites „ , ArthrobrancbisB. „.
and their

P°do-
, Pleuro-

appendages.
bl'a»chi*-

Anterior. Posterior.
branchiae.

VII 0(ej>) = 0(ep)
VIII 1 1 () = 2
IX 1 1 l 0=3
X 1 1 l o=3
XI 1 1 l l)=3
XII 1 1 1 r = 3 + r

XIII Ill r = 3 + r

XIV 1=1
6 +ep+6 +5 + l+2/-=18+ ep + 2/-

"ep" here signifies a podobranchia which has lost its branchial
filaments and become completely metamorphosed into an epipodite,

while /• indicates that a rudiment of a branchia exists.

It will be observed that, in this species of Crayfish, no somite
possesses its hypothetically full complement of branchiae except XII.
and XIII. ; and even in them the pleurobranchise are rudimentary.
The representatives of eleven possible branchiae are altogether
wanting.

2. The Branchice q/*Cambarus.

The principal distinction between this genus and Astacus, as it

was established by Erichson, lies in the absence of the single pleuro-
branchia of the latter, and the consequent reduction of the number
of the branchiae to seventeen on each side.

In his elaborate monograph of the genus, Dr. Hagen observes,
" But there is also another difference, not before noticed 2

. In
Astacus each pair of gills, except the single one on the fifth set of
legs, has a broad deeply-folded membrane, closely fixed behind the
most external gill-lobe. In Cambarus, this membrane is always
wanting in the gills of the fourth pair of legs, but exists, as in

Astacus, in all the others.

" In the true Astacus, all the gills with a folded membrane behind
have a basal external bundle of shorter but broader and irregularly

placed gill-tubes ; these are never to be found in Cambarus."
In a species of Cambarus from Guatemala, of which a number of

specimens have been presented to the British Museum by Mr.
Salvin3

, I find Dr. Hagen's first remark fully borne out. The last

1 In this, as in all other cases, it is to be understood that the branchial
formula gives the branchia? of only one side of the body, and that the total
number of branchire is therefore double that given in the formula.

2 Dr. Hagen appears to have overlooked De Haan's definition of the distinc-
tive characters of the American Crayfishes known to him :

—

" Branchias 17 ; nulla supra pedes quintos; externa supra quartos tantum e
tubulis Uteris, externa} supra sequentes infra e tubulis, supra e laminis tuber-
culatis compositas " (Fauna Japonica, Crustacea, p. 164).

3 Mr. Salvin informs me that they were obtained in a river near Coban,
in Vera Paz, at an elevation of about 4300 feet above the sea.
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podobranchia is devoid of even a trace of a lamina ; in the five which
precede it, on the other hand, the lamina is very large, and folded

into two longitudinally plaited lobes, as in Astacus. The edges and
the surfaces of the laminae present tubercles, which are more pro-

minent than in Astacus, and bear similar hooked spines.

The inner decurrent prolongation of the lamina is wider than in

Astacus, particularly in the anterior podobranchiee. It is also beset

with hooked setae mounted on low tubercles.

The setae of the upper part of the base are relatively shorter.

As in Astacus, their apices are straight and not hooked.

The coxopodites bear bundles of twisted setae, which are similar

to those of Astacus, but are more obtusely pointed.

The arthrobranchiae are similar in number and in form to those of

Astacus. Those of the posterior series are proportionately larger.

I cannot discover a trace of the hindermost pleurobranchia, nor of

the rudiments of the anterior ones, in this species ; but it is not im-

probable that they may be discovered in larger forms.

The modified podobranchia (epipodite) of the first maxillipede is

soft, and folded longitudinally in such a manner as to present a broad

and shallow anterior groove. It bears no branchial papillae, nor any
setae ; but there are a few short hooks here and there.

The Branchialformula of Cambarus.
Somites „ , Arthrobranchiae. „,
and their ,

Pod°:
, -

% ^a^
appendages.

brauchi*.
Anterior. Posterior

branch,*,

VII (ep) 0=0 (ep)

VIII 1 1 0=2
IX 1 1 1 0=3
X 1 I 1 0=3
XI 1 1 1 0=3
XII 1 ] I 0=3
XIII 1 I 1 0=3
XIV 0=0

(J + ep+ 6 + . 5 + = 17 -f ep.

In comparison with Astacus, there is obviously a reduction of the
branchial system, arising from the complete disappearance of all the
pleurobranchiae in Cambarus.

3. The Branchice of Astacopsis ' franklinii.

When the branchiostegiie is removed, seven branchiae are seen,
having the general appearance and disposition of those of Astacus

;

and, as in Astacus, the six anterior are podobranchia?, attached to the
coxopodite of the second maxillipede and the five following append-
ages, while the seventh is a pleurobranchia, fixed to the epimeron of

1 Since, as will be shown below, those Australian Crayfishes winch neither
belong to Champs nor to Engmis are distinct from Astacoidcs, as represented
by the Madagascar species, I propose to apply the generic name of Astacopsis
to them.
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Fig. 5.

Astacopsis franklinii.

The outer face of the podobranchia of the antepenultimate thoracic limb of
the left side ( X 3^). II. The inner face of the same podobranchia : br,

branchial filaments; I, rudimentary lamina. II a. The apex of the same,
more highly magnified. III. A transverse section of the podobranchia at

about the junction of its middle and upper thirds. TV. The extremity of
one of the hooked filaments ; and V, that of one of the hooked setae. In
these two figures the vertical line represents yfjj of an inch magnified to
the same extent. VI. The eoxopoditic setae ( X3j).
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the last thoracic somite. There is also an anterior series of six

arthrobranchiae, and a posterior series of five (p. 760, fig. 4, arb),

disposed as in Astacus. But instead of the two rudimentary pleuro-

branchiae borne by the twelfth and thirteenth somites, in Astacus,

there are three perfect branchiae attached to the eleventh, twelfth,

and thirteenth somites (fig. 4, n~i3plb), in positions which, in the

case of the two latter, exactly correspond with those of the rudi-

mentary pleurobranchiae of Astacus.

The pleurobranchiae and the arthrobranchise are very similar to

those of Astacxis ; but the inner surface of the stem is channelled by

a sort of groove, the edges of which are pretty sharp. I could find

no hooks, nor spines, nor hooked papillae on any part of these

branchiae.

The podobranchige (fig. 5, i, u, in) resemble those of Astacus

in their general form ; but the basal portion is relatively larger aud

the stem stouter, while, at first sight, the lamina appears to be

altogether wanting. Close examination, however, shows that the

apex of the branchia is distinguishable into an apical plume and a

lamellar appendage, but that the latter is relatively very small ; in

fact, it is a mere outgrowth of the inner wall of the stem, and is

neither bilobed nor plaited. Moreover its surface is beset with

numerous filamentous prolongations, which are altogether similar to

ordinary branchial filaments, except that the extremity of each,

instead of being smooth and rounded, is provided with a short

recurved hook-like seta (fig. 5, n a, iv). The groove on the inner

or posterior face of the stem is broader than in Astacus. It is

bounded on the inner side by a decurrent fringe, which runs down
onto the base and stops there, as in the foregoing genera (fig. 5, n).

This fringe is provided with long slender curved setae, each beset

with imbricated scales and terminated by a recurved hook (fig. 5, v).

The external ridge is wider than in Astacus, and is provided with

similar hooked setae. It may be said, in fact, that the whole lower

half of the posterior margin of the stem in Astacopsis has the character

of the posterior margin of the base, while in Astacus there is a

sharp demarcation between the base and the stem.

In principle, therefore, the podobranchiae of Astacopsis are similar

to those of Astacus ; and the main difference between the two is that

the lamina in the former is represented by a slight expansion of the

stem, which is neither bilobed nor plaited, while its surface is covered

with cylindrical filaments terminated by hooked spines. In Astacus,

as in Cambarus, on the other hand, the lamina is large, bilobed,

plaited, and the place of the filaments is taken by mere papillae

terminated by similar hooks. Moreover, in Astacus and Cambarus
the setae of the base are not hooked.

The appendage of the first maxillipede is similar to that of
Astacus in form ; but on the outer surface of the outer lobe there

are sixteen or eighteen short branchial papillae, some of which, but

apparently not all, are terminated by hooks ; in fact, except in size,

they quite resemble the filaments of the other branchiae.

In this Crayfish, therefore, the first podobranchia is not reduced
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to a mere epipodite, but retains true branchial characters in the

scanty respiratory filaments of its outer lobe.

There are only small tufts of short, straight or slightly curved seta?

in the position of the bundles of long coiled coxopoditic setae of

Astacus and Catnbarus (fig. 5, vi).

The Branchialformula of Astacopsis.

Somites
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the ends, and otherwise similar in structure to those of Astacopsis,
are attached to the posterior edge of the stem of the podobranchia
(fig. 6, vu).
The ala is widest, and extends furthest towards the summit of the

branchia, in the most anterior podobranchia, while in the hinder-
most it is reduced to little more than a longitudinal ridge. This
branchia, in fact, is very similar to one of those of Astacopsis.

There are six anterior arthrobranchiae, which are not more than
half as long as the podobranchiae, and five still smaller posterior ar-

throbranchise, the hindermost of which is almost rudimentary.
As in Astacopsis, there are four large pleurobranchiae, the hinder-

most of which is only slightly larger than the other three, which are

nearly equal in size.

Small branchial filaments are scattered over the whole posterior

face of the epipodite of the first maxillipede ; and the apex of each
is provided with a strong sickle-shaped hook.

The coxopoditic setae are relatively short, as in Astacopsis, but
slender and curved, and even slightly undulating (fig. 6, vi). Each
is hooked at its free extremity (fig. b', v).

If the distinctive character of Chceraps, as given by Erichson, is

correct, this is not a true Chceraps ; but the branchia? of these

animals are so readily detached, that I can give no opinion on this

point without comparison with the original specimens. In any case,

the structure of the podobranchiae shows the distinctness of this form
from Astacopsis.

The Branchialformula of Chaeraps (?).

Somites
nun rliPii*
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There are only a few very small hooked papillary elevations on

the epipodite of the first maxillipede ; in fact the podobranchia is

reduced to nearly the same condition as in Astacus. The hooks of

the setae are very slender.

The branchial formula is the same as in Astaeopsis and Ch&raps,

viz. :

—

Somites
podQ _

Arthrobranchi*.
pleup^

and their
branchiaJ-

*-—*—
-> branchiae.

appendages. Anterior. Posterior.

VII (ep r) 0=0 (ep r)

VIII I 1 0=2
IX 1 1 1 0=3
X 1 1 1 0=3
XI 1 1 1 1=4
XII 1 1 1 1=4
XIII 1 1 1 1=4
XIV 1=1

6+ ep r + 6 + + 21+ epr.

6. The Branchice of Paranephrops.

In Paranephrops planifrons I find the branchiae to have the same

general character and disposition as in Astaeopsis and Engaus.

The podobranchiae are devoid of any trace of a lamina. The
branchial filaments on the posterior faces of these branchiae are, for the

most part, provided with terminal hooks, while the rest have smooth

and rounded apices.

The anterior arthrobranchiae have not half the size of the podo-

branchiae, while the posterior arthrobranchiae are very minute, and the

hindermost is rudimentary, being a mere simple filament, like one of

the rudimentary pleurobranchiae of Astacus. The pleurobranchiae

are larger, but the three anterior ones are small. None of these

branchiae have hooked papillae.

The external and posterior face of the epipodite of the first maxilli-

pede is beset with short hooked branchial filaments.

The coxopoditic setae are few, slender, short, and hooked at the

extremity

.

The Branchial formula of Paranephrops.

So^CS
Podo-

Arthrobranchi«.
pleuro _

and their
branchi£e .7—^—- branchi*.

appendages. Anterior. Posterior.

VII 0(epr) = (ep r)

VIII 1 1 0=2
IX 1 1 1 0=3
X 1 1 1 0=3
XI 1 1 1 1=4
XII 1 1 1 1=4
XIII 1 1 r 1 3 + r

XIV 1=1
6+epr+6 + 4 +r + 4 = 20 + epr+ r.
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The branchiae of two specimens of a Paratiephrops, from the Fiji
Islands, like the foregoing in the British Museum, are in such bad
condition, the specimens having apparently got dry before they were
placed in spirits, that I cannot make out all the details of their
structure

; but, so far as it can be ascertained, they agree with those
of the preceding species.

7. The Branchice of Parastacus.

By the kindness of Prof. Peters, I have been able to examine two
well preserved males of the Astaeus brasiliensis and A. pilimanus of
Von Martens ; and the results are very interesting.
The branchiae of the two species are so much alike that they may

be described together. In many points they resemble those of
Lharaps

;
but the structure is by no means identical ; and as these

Crayfishes are peculiar in other respects, I think it will be most
convenient to consider them as members of a distinct genus, Par-
astacus.

There are six ordinary podobranchiae, of which, as usual, the first
is the smallest, the next two are longer, and the last three are
longest of all and nearly equal. In the podobranchia of the second
maxilhpede, the inner lip of the groove of the stem of the branchia
is produced into a broad ala, as in Ghceraps ; but the ala becomes
broader towards the apex, and is there abruptly truncated. The
truncated edge is fringed by a single series of branchial papilla. The
posterior lip of the groove is beset with long hooked setae. In the
tour following podobranchiae the ala is a little narrower, especially
at its apex, but it has essentially the same characters. In the last
the ala is present in the basal half of the stem, but narrows to a mere
ridge in the apical half.

The modified podobranchia of the first maxilhpede bears from
ten to sixteen longer or shorter branchial filaments on the outer half
of the posterior surface of its apical end (fig. 2, d, p. 759).
The six anterior arthrobranchiae are full-sized, and increase in

length from before backwards. The five posterior arthrobranchiae
are much smaller

; and the last is rudimentary, consisting of a very
short slender stem, with from one to three lateral filaments.
There are four pleurobranchiae, all well developed, but the hinder-

most the longest.

In the podobranchiaa, many of the posterior branchial filaments
are terminated by hooks. As usual, these are absent in the other
branchiae.

The coxopoditic tubercles give origin to bundles of long and
tortuous setae, with hooked apices. These are neither so long, nor
so numerous, as in Astaeus and Cambarus, but are more like them
than are those of any other Parastacidce.
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Fig. 7.

1x24 II*2i

IVX24

^ al

111

Astacoides madagascariensis.

I. The outer face of the podobranchia of the antepenultimate thoracic limb of

the left side ( X 2|). II. The inner face of the same : br, branchial fila-

ments. III. A transverse section of the middle of the podobranchia : st,

the grooved inner face of the stem. IV. The terminal hook of a branchial

filament ; and V. The apex of a coxopoditic seta. The straight line repre-

sents S fjs ? of an inch magnified to the same extent as these.



1878.] AND DISTRIBUTION OF THE CRAYFISHES. 773

The Branchialformula of Parastacus.

Somites -r, , Arfchrobranchiae. t,,
, ,, . Podo- Pleuro-

and their , , . ,.
* v , , .

, branchiae. . , „ , j. branchi.T.
appendages. An tenor. Posterior.

VII O(epr) = (ep r)

VIII I 1 0=2
IX 1 1 I 0=3
X 1 1 I 0=3
X! 1 1 1 1=4
XII 1 1 1 1=4
X1H 1 1 r 1 = 3 + r

XIV 1=1
6 +ep>'+ 6 -j- 4 -fr+4 = 20 + ep ;• + r.

8. The Branchiae of Astacoides.

I am indebted to the courtesy of Prof. Alphonse Milne-Edwards
for the opportunity of examining the branchiae of a male specimen
of the Crayfish of Madagascar, Astacoides madagascariensis. On
account of the rarity of this species, it is desirable to describe its

branchial apparatus in some detail. The length of the specimen
was 5

-

7 inches.

The branchiostegite of the left side being carefully removed, the

six large podobranchiae were seen. The first, 0"9 inch long (mea-
sured from its attachment to its apex), was directed upwards and
backwards in the cervical depression. The second, 1 inch long,

took a similar direction, but was concave forwards. The third,

slightly shorter, lay parallel with the second. The fourth (fig. 7, I,

n) was much longer ; bent round the third, its summit touched the

apex of the second ; the total length of the branchia when straight-

ened out was about 1
-3 inch. The fifth branchia was still longer,

curving round the posterior edge of the last, so that its apex touched
the front boundary of the branchial cavity. The sixth branchia

started from a higher level than any of the others, in consequence of

the great size of the coxopodite of the penultimate thoracic limb ; its-

length was l
-05 inch; and it was nearly straight, its apex fitting

into the summit of the branchial cavity. The base of each podo-
branchia is elongated upwards, as in Astacopsis ; and there is a soft

fold of integument over its attachment. There is no trace of any
lamina.

On the removal of the podobranchiae the arthrobranchiae came
into view. But, in contradistinction to all other known Crayfishes,

there are only five of them fully developed, and even these are re-

markably small in comparison with the podobranchiae. The first

is the shortest (0
-

5 in.) ; and they increase in length to the hinder-

most, which is 035 in. long. Each is concave forwards and con-

vex backwards; and the apex of the hindermost comes within 0*15

inch of the nearest part of the anterior superior boundary of the

branchial cavity. In all these branchiae the branchial filaments

are very numerous, stiff, relatively short and close-set ; so that they

Proc. Zool. Soc— 1878, No. LI. 51
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approach the characters of the branchiae of the Lobster. The groove

on the inner face of the stem seems, at first, to be reduced to nothing

in the upper part of the podobranchiae. However, a transverse

section (fig. 7, m) shows that it exists and is bounded by two lips,

the anterior of which is produced into a narrow ala. But the

numerous hooked branchial filaments, which arise from the posterior

face of the stem, fill the groove and appear to obliterate it.

The hindermost of the arthrobranchiae is attached close to the

articulation of the coxopodite with the epimeron, and is therefore

in the same position as one of the anterior series of arthrobranchiae

in other Crayfishes. There is not the slightest trace of the attach-

ment of another brauchia on the arthrodial membrane behind this.

But on the epimeron, just above the margin of the articular cavity,

and (H inch behind the root of the anterior branchia, a minute

filament, 0'05 in. long, which I take to be a rudiment of the posterior

branchia, enclosed by the downward extension of the epimeron,

projects.

The attachment of the next arthrobranchia is like that of its pre-

decessor, but not quite so far forward. At a distance of 05 in.

behind and above its root, an exceedingly minute papilla, not more

than a fifth of the length of the foregoiog, is enclosed in the arti-

cular edge of the epimeron. This is doubtless the rudiment of the

posterior arthrobranchia. The three remaining arthrobranchiae are

fixed into the arthrodial membranes of the other ambulatory and

prehensile limbs, in a position corresponding with that occupied by

the fourth. In the case of the hindermost of these, or that of the

eleventh pair of appendages, there is, above and behind the root of

the gill, and OU8 inch distant from it, a filamentous rudimentary

branchia, rather less than Ol inch long, attached within the articular

margin of the epimeron. Three or four minute unequal processes

are given off from the posterior edge of this filament. There is

another very small papillary rudiment immediately above and behind

the root of the next arthrobranchia ; but none could be discovered

above that of the most anterior arthrobranchia.

In addition to the five conspicuous and functional outer arthro-

branchiae, there was another very small one, only 0* 18 inch long, and

almost rudimentary, attached to the second maxillipede.

The pleurobranchia of the last thoracic somite was only 0*3 inch

long, and was hardly visible at first, from being overlapped by the

hindermost podobranchia. I could not discover the slightest trace

of any other pleurobranchiae.

The upper part of the modified podobranchia of the first maxillipede

is sharply folded upon itself longitudinally ; and its outer lobe is beset

with numerous short branchial filaments, most of which have ter-

minal hooks. Similar hooked filaments are to be found about the

base and the posterior region of the other podobranchiae ; but a large

proportion of the filaments of these branchiae, and all of those of the

arthrobranchiae, appear to be hookless.

The tubercles of the coxopodites give rise to small tufts of short

and straight setae, which are hooked at the end, like those of Asia-
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copsis (fig. 7, v). The hinder and upper seta; of the hases of the
podobranchise are similarly hooked ; but, as in the other species,
the anterior setae are straight, or only slightly curved at the ex-
tremities.

The Branchialformula of Astacoides madagascarie nsis.

Somites p Arthrobrancbise.
and their .

yod
P: , *.

Pleuro-

nppendages.
branchl«-

Anterior. Posterior.
h™™hi*-

JT\\
O(epr) 0= (ep r)

IX 1 1 0=2
Jr

J J

r 0=2 +
X1 1 r 0=2+ r

XII I 1 1 r 0=2+ r
XIV

I = I

6 + epr+ 5 +r + 4 r + 1 = 12+epr+5r
In Astacoides, therefore, the branchiae have suffered more reduc-

tion than in any other known Crayfish ; and this reduction is, as it
were, a continuation of the process already commenced in Engeeus
and Paranephrops, in which the anterior pleurobranehiae and the
posterior arthrobranchiae are small, or even rudimentary.

II T. The Classification of the Crayfishes.
Whatever may be the variation in the structure of the branchise of

the different species of Crayfish, it will be observed that they all agree
in possessing podobranchiae, or branchiae attached to the coxo-
podites, of the six middle thoracic appendages, and that these are
either not at all, or incompletely, differentiated into a branchial and
an epipoditic division. Moreover Astacopsis, (Jhceraps, Engeeus,
Paranephrops, Parastacus and Astacoides, in which the apices of
the podobranchiae are not separated into a branchial plume and a
well developed lamina, present a less-differentiated type of branchial
structure than that which obtains in Astacus and Gambarus.
Thus the structure of the branchiaa in the Crayfishes separates

them into two groups, of which I propose to term the latter the
Potamobiid^e, and the former the Parastacid^e.

In the Parastacid^e the podobranchise are devoid of more than
a rudiment of a lamina, though the stem may be alate. The podo-
branchia of the first maxillipede has the form of an epipodite ; but,
in almost all cases, it bears a certain number of well-developed
branchial filaments.

The first abdominal somite possesses no appendage in either sex

;

and the appendages of the four following somites are large.
The telson is never completely divided by a transverse suture.
More or fewer of the branchial filaments of the podobranchiee are

terminated by short hooked spines ; and the coxopoditic setae, as well

51*
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as those which beset the stems of the podobranchiae, have hooked

apices.

In the Potamobiidae the podobranchiae of the second, third,

fourth, fifth, and sixth thoracic appendages are always provided with

a large plaited lamina. The pedobranchia of the first maxillipede is

converted into an epipodite, entirely devoid of branchial filaments.

The first abdominal somite invariably bears appendages in the male,

and usually in both sexes. In the male these appendages are styli-

form, and "those of the second somite are always peculiarly modified.

The appendages of the four following somites are relatively small.

The telson is usually completely divided by a transverse suture.

None of the branchial filaments are terminated by hooks ; nor are

any of the coxopoditic setae or the longer setae of the podobranchiae

hooked, thougli hooktd tubercles occur on the stem and on the lamina

of the latter.

The coxopoditic setae are always long and tortuous.

It is worthy of notice that the Parastacidte agree with the

Palinuridse and Scyllaridae in the abortion of the appendages

of the first abdominal somite, and in possessing hooked setae, while

in the Potamobiidae, as in the Lobsters, the setae are not hooked,

and, as in almost all the Podophthalmia, except the Palinuridae and

Scyllaridae
1

, the appendages of the first abdominal somite are present,

and are specially modified in the males.

Of the six genera of the Para*tacidae, Astacoides is widely sepa-

rated from all the rest by the reduction of the number of its func-

tional branchiae to twelve, while all the other genera at present known
have, at fewest, twenty, and usually twenty-one, brancbiae.

Astacopsis, Chceraps, Etigaus, and Pnrastacus have, in common,
a long epistoma, the surface of which is flattened, the basal joint

of the antennae fixed by the overlapping edge of the cephaloste-

gite, the posterior thoracic sterna narrow, the coxopodites of the

hinder thoracic limbs large and approximated in the middle line.

The rostrum and the antennary squame are short. Engmus is dis-

tinguished among these, not only by the narrowness of the first ab-

dominal somite, but by the form of the anterior part of the head,

with its short and deflexed rostrum, and very small antennary squame.
In Chcrraps the podobranchiae are alate, in Astacopsis they are

not. Parastacus somewhat resembles Chceraps in its alate podo-
branchiae, but differs from all the rest by possessing long and tortu-

ous coxopoditic setae.

I have nothing to add to the distinctive characters of the two genera
of the Potamobiidae, Astacus and Cambarus, already given by
Erichson, Hagen, and others.

All the branchiae of the Crayfishes consist of a stem beset with nu-

merous cylindrical filaments. In fact, they are typical examples of

what are termed by Milne-Edwards " branchies en brosse," and may
be called " trichobranchiae," in contradistinction to the lamellar

1 In Gebia, Calliaxis, and Porcellana, the first abdominal appendages are

rudimentary or abortive in the male sex.
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gills or " phyllobranchiae," which are met with in a large number of

other Crustacea. The whole of the Macrurous Podophthalmia,
excepting the genera Gebia aud Callianassa, the Prawns, the

Shrimps, and the Mysidae, have trichobranchiae.

In the Mysidae the branchiae are rudimentary or absent, and in

the Euphausidse and Penseidse they are peculiarly modified. In the

Prawns aud Shrimps, in Gebia and Callianassa, in all the Auomura
and Brachyura, the gills are phyllobranchiae.

Thus the Podophthalmia or Thoracostraca (to use the convenient

name proposed by Prof. Claus) are divisible in respect of the structure

of their respiratory organs into three groups, which may be termed
Abranchiata, Trichobranchiata, and Phyllobranchiata.

Among the trichobranchiate Podophthalmia, the Euphausidae

possess no other than podobranchiae \ These are mere respiratory

plumes presenting no differentiation even into base and stem. Ail

the rest of the Trichobranchiata have arthrobranchiae, either with or

without functional podobranchise and pleurobranchiae. Among
those which possess all three kinds of brauchiae, the Parastacidae and
the Palinuridae are highly exceptional among the Thoracostraca in the

absence of the appendages of the first abdominal somite in both sexes.

They further, as a rule, possess 21 branchiae {pdb. 6, arb. 1 \,plb. A),

though the number is, in some cases, reduced by the suppression of

more or fewer of the arthrobranchiae and pleurobranchiae.

In most, if not all the other Trichobranchiata, the first abdominal
appendages of the males are present and specially modified. Among
these, the Potamobiidae are characterized by the imperfect division

of their podobranchiae into a proper branchial and an epipoditic

portion.

In Homurus and Nephrope, Axius aud Thalasaina, the podo-
branchias are completely differentiated, from their bases onward, into

a proper branchial and an epipoditic portion. In this condition the

podobranchia is usually described as an epipodite, to the base of

which a brauchia is attached.

In Homarus the branchial filaments are numerous and multiserial,

and the branchial formula is :—
Somites „ -, Arthrobrancliia:. T ->t

-, ,, Fodo- Pleuro-
aud their , , . ^ — *

.. , ,
.

j branchiae. A , -,> l branchiae.
appendages. Anterior. Posterior,

VII (ep) = (.ep)

VIII 1 = 1

IX 1 I 1 = 3

X 1 1 1 = 3

XI 1 1 1 1 = 4

XII 1 1 1 1 = 4

XIII 1 1 1 1=4
XIV 1 = 1

6 + ep + 5 + 5 + 4 = 20 + ep.

1 Possibly some of the branchial plumes in Sergestes may be attached to the
arthrodial membranes. A critical examination of the species of Scrgesfes in

reference to this point would probably yield interesting results.
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In Nephrops the branchiae have the same structure, but the

branchial plume of the podobranchia of the second maxillipede is

absent or rudimentary ; hence the number of the branchiae is re-

duced to 19.

In Axius the podobranchia of the penultimate thoracic limb is

reduced to an epipodite by the disappearance of the branchial plume,

and the hindermost pleurobranchia is also wanting. The arthro-

bianchia of the second maxillipede is represented by a mere ru-

diment.

The Branchi&l formula of Axius stirhynchus.

Somites p do-
Arthrobranchiae.

Pleuro-
and their

]a$ad^ -— VT_7 branchiae
appendages. Anterior. Posterior.

VII (ep) 0=0 (ep)

VIII 1 r = 1+r
IX 1 1 1 0=3
X 1 1 I 0=3
XI 1 1 1 1=4
XII 1 1 1 1=4
XITI (ep) 1 1 1 = 3 + ep

XIV 0=0
5+2ep +5+r +5 + 3 = l8+ 2ep+r.

The branchial filaments in this genus, again, are arranged only in

two series on the stem, though, as they remain filiform, the ap-

proximation to the phyllobranchiate type is but slight.

In Homurus, Nephrops, and Axius the epipoditic divisions of the

podobranchiae are ^ery large; but in Thalassina, Stenopus, and

Penceus they are much reduced in size, and the branchial element

disappears in more than the hindermost.

In Thalassina scorpioides the last thoracic somite is provided with

no branchiae of any kind, nor have its limbs any epipodite, and

there are no pleurobrauchiae. The podobranchiae of the twelfth and

thirteenth somites are reduced to stout curved setose epipodites. In

the eleventh there is a similar epipodite, but a branchial plume
springs from its base. The tenth had a small epipodite, without a

branchia in the specimen examined ; but I am inclined to think that

the branchia may have become detached ; for the similar epipodite of

the external maxillipede bore a mutilated, or rudimentary, small

branchia. The small epipodites of the second maxillipedes figured

by Milne-Edwards were broken off; but the places to which they

were attached were discernible. The first maxillipede had no
epipodite, in which respect Thalassina approaches Callianassa.

There are twelve arthrobranchiae attached in pairs, from the second

maxillipede to the penultimate thoracic limb inclusively. All these

branchiae are remarkable from the fact that, for a greater or less

distance from the base of the gill, the stem is provided with broad

imbricated foliaceous expansions, which are traversed by ramified
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vessels, and take the place ot the branchial filaments, which are

sometimes very few, and confined altogether to the basal region of
the branchia. These branchial plates differ from those of the true

phyllobranchiae in their small number and in their disposition, in-

asmuch as they are directed obliquely to the stem and not at right

angles to it. Nevertheless it is interesting to find, in both Axlus
and Thalassina, a certain approach to the phyllobranchiate type,

which is completely reached in Qebia and Callianassa.

The Branchial formula of Thalassina.

Somites -r, , Arthrobranchise. th
„ t ,, Podo- Pleuro-
and their , , . ,.

»
-.

, , .

„ A branchiae. . , . t> , • branchuv.
appendages. Anterior. Posterior.

VII =

VIII (ep) 1 1 =

IX 1 1 1 () =

X 1 1 1 =
XI 1 1 1 =
XII (ep) 1 1 =

XIII 0(ep) 1 1 =

XIV =

2 +ep
3

3

3

2 +ep
2 +ep

3 + 3ep +6 + + = 15 + 3 ep.

In Stenopus hispidus the branchiae resemble those of Astacopsis

in structure, the filaments being loose, slender, and multiserial. But
the disappearance of the branchial plumes from the podobranchiaa

has gone still further than in Thalassina ; and all these organs are

reduced to delicate, almost vesicular epipodites entirely devoid of

any proper branchial filaments, except in the case of the second
maxillipeue, in which a few such filaments are attached to the base

of the epipodite. Moreover the number of the pleurobranchiae is

increased to seven.

The Branchial formula of Stenopus.

Somites P do-
and their , i •

j branchiae,
appendages.

VII (ep)

VIII O(epr)
IX 0(ep)
X 0(ep)
XI (ep)

XII (ep)

XIII (ep)

XIV

Arthrobranchise.

Anterior.

?

1

1

1

1

1

1

D

Posterior.

1

1

1

1

1

1

Plenro-

branchise.

=

1 =

1 =

1 =

1 =

1 =

1 =

1 =

(ep)

3+ ep r

3-t-ep

3 + ep

3+ ep

3 + ep

3 + ep

1

+ 7 ep +r + 6 + + = 19 + 7ep + r
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I am inclined to suspect the existence of a rudimentary anterior

arthrobranchia in VII. ; but I could not make sure of it.

By the structure of its branchiae Stenopus is sharply separated

from Penceus, with which it has hitherto been associated, although

it approaches Penceus in the almost complete abortion of the bran-

chial element of the podobranchiae. In the Penaeidae, in fact, each

branchia consists of a stem which is pointed at both ends and gives

off two series of opposite lateral branches. This stem is attached

by a pedicle near its lower end. Near each end of the stem the

lateral branches are very short, and stand straight out ; but they

rapidly become longer ; and as they do so they curve outwards to-

wards one another, and eventually meet in the middle line. The

middle of the branchia consequently assumes the form of a hollow

cylinder.

The outer face of each lateral branch gives off a close-set series

of secondary branches, which diminish in size towards the free end

of the lateral branch, and at the free end are simple undivided^

filaments. But towards the attached end of the branch the secon-

dary branches are themselves dichotomously subdivided in the direc-

tion of their length ; so that the most complicated of these secondary

branches presents a short stem whence two branches proceed, each

of these again gives off two, and these may terminate in yet other

two. Hence each secondary branch is like a flat triangular plate

slit by fissures of varying depths, and attached by its apex to a

lateral branch. All these secondary branches are directed upwards

and outwards.

A detached lateral branch closely resembles one of the branchiae

of Thysanopoda ; while, so far as I can judge from the figures given

by Kroyer 1 and Sars 2
, the branchiae of Sergestes and Lophogaster

still more closely approach those of Penceus.

A similar structure was described by Duvernoy in Aristceus, and

wp.s supposed by him to be characteristic of that genus ; but Dana
has already justly expressed a doubt whether, in this respect, Aris-

tceus differs from the other Penseidae.

In Penceus, the last and the penultimate thoracic limbs present no

trace of podobranchiae ; and in all the rest the podobranchia is reduced

to a small epipodite, which, in the middle of the series, is bifurcated

at its free end. The latter lies between the arthrobranchiae of its own
somite and the next? following. There are seven pleurobranchiae, of

which the hindermost is the largest, while the most anterior is very

small.

1 Forsog til en monographisk Fremstilling af Kraebsdyrslagten Sergestes

:

1855.
2 Beskrivelse over Lophogaster fi/picus : 1862.
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Somites
and their

appendages

VII...

VIII...

IX...

X...

XI...

XII..

.

XIII...

XIV. .

.

The Branchial formula of Penseus brasiliensis.

Arthrobranchise.
Podo-

branchias.

(ep)

0(ep)
0.(ep)

0(ep)
0(ep)
0(ep)

Anterior. Posterior.

1 (small)

1 1

1 1

] 1

1 1

1 1

1 1

Pleuro-

branchia;.

= 1+ep
3+ ep

3 + ep

3+ ep

3 + ep

3+ ep

3

1

+ 6ep+7 + 6 + 7 = 20+ 6 ep.

The arthrobranchia of VII. is very small ; in fact, it is a mere
tuft of dichotomously divided branchial filaments.

The results of this examination of the principal forms of those
Trichobranchiata which possess more than one kind of branchiae rnav
be thrown into a tabular form, as follows :

—

I. No appendages to the first abdominal somite in either
sex. Astyla.

1. Podobranchia3 undivided Parastacid^e.
2 Podobranchias divided into branchial and epipoditic

portions Palinuridj;.
II. Appendages of the first abdominal somite almost always

present, and specially modified in the males. Stylojjhora,

1. Podobranchite partially divided Potamobiid.e.
2. Podobranchia; completely divided or reduced to epi-

podites.

a. Pleurobranehiae not more than four.

a. Posterior pleurobranchia present, and the
most posterior of the podobi-anfliia1 com-
plete HoMARlD.B.

Homarus, Nephro2)s.

/3. Posterior pleurobranchia wanting, and more
o? fewer of the posterior podobranchia
reduced to epipodites.

a. Branchiae with only filamentous pro-
cesses Axius.

b. Branchiae with foliaceous as well as
filamentous processes Thalassina.

b. Pleurobranchia? more than four.

a. Branehias filamentous Stenopus.
j3. Branchiae ramose Penaus.

All the Trichobranchiata are Macrura, in the sense of having the
abdomen and its appendages well developed ; but, in Ibacus and
Thenus, the abdomen becomes shortened and the cephalothorax wide,
while the antennary and the ocular regions are modified in a manner
very similar to that which gives rise to the peculiar "face" or
"metope" of the typical Brachyura. A very little further modifi-
cation would convert Thenus, for example, into a trichobranchiate
Crab. Such forms as these, which simulate the Brachyura, and yet
differ profoundly from them, may be termed " pseudo-carcinoids."
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If the branchial filaments of Axius were shortened and widened,

the structure of the branchiae would approach that which obtains in

Gebia and Callianassa, which are truly phyllobranchiate. But in

other respects there is a wide interval between these genera, on the

one hand, and Axius and Thalassina, which are ordinarily associated

with them among the Thalassinidae, on the other hand; for the

podobranchiae have entirely disappeared on the six hinder thoracic

limbs, and even on the first or second maxillipede they are repre-

sented only by rudimentary epipodites.

There are no pleurobranchiae; and the total number of gills is re-

duced to five pairs of arthrobranchiae on each side.

The Branchial formula of Gebia and Callianassa.

Somites Podo.
Arthrobranehi*.

pieupo .

and their
branchi .v,_ j-; ^—p. branchiae.

appendages. Anterior. .Posterior.

VII =
VIII =
IX 1 1 = 2

X 1 1 = 2

XI 1 1 = 2

XII 1 1 = 2

XIII 1 1 = 2

XIV =

+ 5 + 5 + 0= 10

In the almost complete abortion of the podobranchise, and in the

presence of ten arthrobranchiae attached in pairs to the middle tho-

racic somites, Gebia and Callianassa agree with Porcellana, Gala-

thea, Lithodes, Pagurus, and Remipes. But in Gulathea and

Porcellana the four hindermost pleurobranchiae are present, making
fourteen gills on each side ; in Lithodes and Pagurus the penul-

timate pleurobranchia exists, making eleven ; in Remipes there is no
pleurobranchia, and only nine arthrobranchiae, viz. one on the ninth

and two for each of the four following somites, are present.

In this group, which nearly corresponds with the Anomala of De
Haan, and which I propose to term the " Anomomorpha," there is

every degree of modification—from such typically Macrurous forms

as Gebia and Galathea to such pseudo-carcinoids as Lithodes and
Porcellana. It is interesting to remark, however, that, while in

Thenus and Ibacus the process of modification has chiefly affected

the head, in the Anomomorpha the characteristic changes are more
marked in the abdomen. In none of the latter are the basal joints

of the antennae fixed, nor are distinct orbits formed.

It is easy to understand the possibility of the derivation of the

Anomomorpha from some form allied to Axius and Thalassina (but

with four pleurobranchiae) by the further reduction, and final almost

complete disappearance, of the podobranchise, while the biserial

filaments of the other gills flattened out and became lamellar.

The Prawns and Shrimps ( " Salicoques " of Milne-Edwards, Carides
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of De Haan), if we exclude the Peneeidce, constitute a natural assem-
blage, to which I will apply the name of " Caridomorpha." They are

all eminently Macrurous ; and the characteristic feature of their

branchial system is the predominence of the pleurobranchiee, and the

concomitant diminution in the number and the importance of the

arthrobranchiae and of the podobranchia?. In fact, so far as I am
aware, there are never any traces of the latter except upon the

maxillipedes.

In both Palcemon and Crangon I find five pleurobranchiae attached

to the posterior thoracic somites, from the tenth to the fourteenth

inclusively. In Palcemon, two arthrobranchiae, one of which is very
small, are attached to the arthrodial membrane of the external maxil-
lipede, which has a very short and rudimentary epipodite. The second
maxillipede bears a podobranchia divided into a small branchia and
an oval epipoditic plate. In the first maxillipede the place of the

podobranchia is occupied by a rounded bilobed lamella.

In Crangon none of the maxillipedes bear gills. The epipodite

of the first maxillipede is relatively much larger and triangular

;

that of the second is tongue- shaped and almost vesicular ; that of

the third is a mere rounded process.

I can find only one arthrobranchia on the ninth somite.

The Branchial formula q/Talsemon.

Somitea „ , Arthrobranchia?. t,,
_ j .-, Podo- Pleuro-
and their , , . ^ —

*

^ . , .

appendages.
brallchl*- Anterior. Posterior,

branehi*.

VII 0(ep) = 0(ep)
VIII ] 0=1
IX (ep) 1 1 = 2 + ep
X 1 = 1

XI 1 = 1

XII 1 = 1

XIII 1 = 1

XIV 1 = 1

H-2ep+l + 1 + 5 = 8 + 2 ep.

From the number of their pleurobranchiae the Caridomorpha can-

not be regarded as a reduced modification of any of the Tricho-
branchiata, except the Penaeidae and Stenopus. But it is easy to

derive them from a Stenopus-like primitive form by the reduction

of the podobranchise and the arthrobranchiae, and the conversion of

the five posterior pleurobranchiae into gills of the lamellar type.

In the Brachyura of Milne-Edwards the disposition of the bran-
chial apparatus is well known to be definite and characteristic. In
Cancerpagurus, for example, there are nine branchiae ; seven of these

are pyramidal in form, and take a general direction from the base

towards the apex of the branchial chamber, to the inner walls of

which they are applied. The two posterior of these gills are pleuro-

branchiae, being attached respectively to the epimera of the eleventh

and the twelfth somites. The fifth and fourth, the third and second,



784 PROF. T. H. HUXLEY ON THE CLASSIFICATION [June 4,

are fixed in pairs by a common pedicle to the arthrodial membrane
of the appendages of the tenth and ninth somites—that is, the great

forceps and the third maxillipede. The most anterior gill, slenderer

than the others, is attached to the arthrodial membrane of the

second maxillipede. There are therefore five arthrobranchiae.

The podobranchia of the first maxillipede is represented only by

the large curved epipodite, which sweeps over the surface of the

arthrobranchiae and the pleurobranchise. The podobranchia of the

second maxillipede is divided into a branchial plume, which lies

horizontally under the bases of the four anterior arthrobranchiae, and

an epipodite, which ascends between the arthrobranchia of its somite

and those of the next, and lies internal to the latter, close to the inner

wall of the branchial cavity.

In the third maxillipede the epipodite is very long, and forms the

valve to the afferent aperture of the branchial cavity. Attached to

its base is a short truncated branchia, which fits in between the bases

of the second and the third arthrobranchiae.

The Branchial formula of Cancer pagurus.

Somites

and their

appendages.



1878.] AND DISTRIBUTION- OF THE CRAYFISHES. 785

the thirteenth-and four pleurobranchi*, one for each of the fourposterior thoracic somites.

The Branchialformula of Dromia.
Arthrobranchiae.Somites

and their .

Pod
,°:

appendages. Manchias.

VII (ep)
VIII 1

IX 1

X
XI o
XII o
XIII o
XIV o
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IV. The Distribution of the Crayfishes considered in

RELATION TO THEIR MORPHOLOGICAL DIFFERENCES.

From what has been said above, it will be obvious that there is a

remarkable correspondence between the morphological and the geo-

graphical divisions of the Crayfishes. Thus, all the Crayfishes of the

northern hemisphere are Potamobiidae, aud all those of the southern

hemisphere are Parastacidae. In the northern hemisphere, again,

the Astaci are Eurasiatic and West-American, while the Cambari

are characteristic of the North-American region east of the Sierra

Nevada—in other words, of the river-basins which flow into the Gulf

of Mexico and the West Atlantic.

The Astacine region nearly answers to the Palaearctic province of

Mr. Sclater, minus the southern shores of the Mediterranean, and

plus Western North America ; while the Cambarine region takes

in most of the Palasarctic region, with the Neotropical region as far

as Guatemala and the West Indies.

In the southern hemisphere, Astacopsis, Chceraps, and Engans
are confined to the Australian region, Paranephrops to New Zea-

land and the Fijis ; while the South-American Parasiticus is distinct

from either of these, though closely allied with the Australian

forms ; and the peculiarity of the Madagascar fauna is vindicated

by Astacoides.

Thus, if we were to establish provinces of distribution on the

Crayfishes alone, they would bear only a partial resemblance to those

based on the association of terrestrial animals. On the other hand,

if we compare the distribution of the Crayfishes with that of the

freshwater fishes, there are, as might be expected, some curious

points of resemblance. The distribution of the Salmonidse, for ex-

ample, corresponds pretty closely with that of the Potamobiida?,

though the range of the Salmonidse extends less far to the south

in North America, and a little further, namely, as far as Algeria in

the Old World. Again, the Salmouidee to the east of the Rocky
Mountains are, for the most part, distinct from those to the west,

while the genus Onchorhynchus is, like Astacus, common to both
the Asiatic and the American shores of the North Pacific.

With the singular exception of Retropinna, there is no true Sal-

monoid in the southern hemisphere ; but, as Dr. Giinther has
pointed out, the Haplocbitonidae and the Galaxiadae, which stand in

somewhat the same relation to the Salmonidae as the Parastacidse do
to the Potamobiidae, represent the Salmonidae in the fresh waters of

New Zealand, Australia, and South America.
It is worthy of remark that the Salmonidae, the Haplocbitonidae,

and the Galaxiadae are singular among Teleostean fishes for the em-
bryonic character of their female reproductive organs, which have
no oviducts—just as, among the Podophthalmous Crustacea, the

Crayfishes are distinguished by the undifferentiated character of
their podobranchiae.

With the exception of one or two species in Algeria and Asia
Minor, the Salmonoids and their allies are wanting in the whole of
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Africa and Asia south of the great Asiatic highlands, just as the
Crayfishes are. It will be very interesting to learn, from the thorough
investigation of the fauna of Madagascar, which is now being carried

out, whether the Salmonoids or their allies are in any way repre-
sented there.

The broad similarity in distribution between the Salmoniform
fishes and the Crayfishes is doubtless due to the likeness of the
conditions under which the two groups have reached their present
development. I do not think that there can be any reasonable
ground for questioning the assumption, that both the freshwater
fishes and the freshwater Crustacea are modifications of a marine
prototype, which has more or less completely adapted itself to fresh-

water conditions. In the case of the Crayfishes, at any rate, there
is abundant analogical evidence in support of this hypothesis. It is

well known that, in many parts of the world, the Prawns ascend
rivers, and become fluviatile. The Palamon lacustrls (Anchistia
migratoria, Heller) of the Lago di Garda is identical with a Prawn
now living in the Mediterranean. Again, the Mysis relicta of the lakes

of Norway, Sweden, Western Russia, and North America (Michigan
and Superior) is only a variety of the Mysis oculata of the Arctic
seas '. Nor do I think it can be seriously questioned that the
fluviatile and the land Crabs are modified descendants of marine
Brachyura.

Let it be supposed that, at some former period of the earth's
history, a Crustacean, similar to Paranephrops or Astacopsis in its

general characters, but with the first pair of abdominal appendages
fully formed, which we may call provisionally Protastacus, in-

habited the ocean, and that it had as wide a distribution as Palcemon
or Penceus have at the present day. Let us suppose, further, that
the northern form of the genus tended towards the assumption of
the Potamobiine, and the southern towards that of the Parastacine
type. Under these circumstances, it is easy to understand how such
rivers as were, or became, accessible in both hemispheres, and were
not already too strongly tenanted by formidable competitors, might
be peopled respectively by Potamobiine or Parastacine forms, which,
acquiring their special characters in each great river-basin, would
bring about the distribution we now witness. As time went on, the
Protastacus stock might become extinct, or might be represented
only by rare deep-water forms, as the Homaridse are represented in

the Indian Ocean only by Nephropsis.
Some such hypothesis as this appears to me to be fully justified by

the present state of knowledge ; and though it cannot as yet be said

to be directly supported by palseontological facts, these facts agree with
the hypothesis very well as far as they go. For the Mesozoic marine

1 G. O. Sars, ' Histoire Naturelle des Crustacea d'eau douce de Norvege.'
In the British Museum there is a species of that especially marine genus
Penieus, which is affirmed by the Messrs. Schlagintweit to have been obtained
from an affluent of the Sutlej, at the foot of the Himalayas. Peiwus brasilienm
ascends the North-American rivers for long distances (Smith, in Prof. Baird's
Report, 1872-72).
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strata abound in Crustacea, such as Glyphcea and Hoploparia, which

are evidently closely allied to the Crayfishes.

The great difficulty is, not to account for the Crayfishes where we

find them, but to understand their absence over so large a part of the

Old World and of intertropical America. Whether this is to be

explained by extensive alterations in geographical conditions since the

extinction of the Protastacus stock, or by the competition of Prawns

and freshwater Crabs, or by some other circumstance at present

unknown, is a very interesting subject for further inquiry.

Postscript, Oct. 24, 18/8.

Since this paper was read, my friend Mr. Moseley, F.R.S., has

written for and obtained specimens of the " Crayfish " said to exist

in the fresh waters of the Cape-Yerd Islands. They belong to the

genera Atya and Paleemon. Moreover, by the intervention of Sir

Joseph Hooker, I have procured a considerable number of fresh-

water Crustacea from Jamaica. But these also all belong to Atya

and Palfcmon. I suspect that all Sloane's "Crayfishes" are

simply Prawns. The largest example of one of the species sent to

me measures sixteen inches in length when the great chelate limbs

are fully extended.—T. H. H.

November 5, 1878.

Arthur Grote, Esq., V.P., in the Chair.

The Secretary read the followiug reports on the additions to the

Society's Menagerie during the months of* June, July, August,

September, and October 1878 :

—

The total number of registered additions to the Society's Mena-
gerie during the month of June was 159, of which 35 were by birth,

75 by presentation, 29 by purchase, 14 were received on deposit,

and 6 by exchange. The total number of departures during the

same period, by death and removals, was 73.

The most noticeable additions during the month of June was as

follows :

—

/

A Japanese Wolf {Canis hodophylax, of the 'Fauna Japonica,'

Mamm. t. 9, p. 38), presented by H. Heywood Jones, Esq., F.Z.S.,

June 26th, being the first example of this little-known animal we
have ever received alive.

Judging from the present specimen the Japanese Wolf, although

nearly allied to Canis lupus, would seem to be a distinct species, to

be recognized by its smaller size and shorter legs.

The Japanese Dog sent to us by Mr. Pryer (see P. Z. S. 1878,

p. 115) is quite a different animal, and is, I have no doubt, only a

varietv of the domestic do"; or a hybrid.
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Tlie registered additions to the Society's Menagerie during the

month of July were 154 in number ; of these 68 were acquired by
presentation, 45 by purchase, 7 by exchange, IS were bred in the

Gardens, and 1 6 were received on deposit. The total number of

departures during the same period by death and removals was 108.

The most noticeable additions during the month were:—
1. A male Beatrix Antelope (Oryx beatrix), presented 10t.h July,

187S, by Commander F. M. Burke, of B. I. S. N. SS. 'Arcot.'

Capt. Burke writes me that he obtained this animal at Jeddah

from a friend of his, who received it as a present from the Sbereff

of Mecca. It had been originally captured in the neighbourhood of

Tyeff or Tayf, some 150 miles E.S.E. from the Red Sea, in the

Hedjaz passes.

I am sorry to have to add that this interesting animal (so far as

I know, the third ' specimen of its species known) reached the Gar-

dens in a very poor state of health, and died shortly afterwards.

2. A fine young female Orang (Simla satyrus) received in ex-

change from the Zoological Gardens of Calcutta, July 27th.

The registered additions to the Society's Menagerie during the

month of August were 117 in number. Of these 40 were acquired

by presentation, 12 by purchase, 13 were bred in the gardens, 14"

were obtained by exchange, and 38 were received on deposit. The
total number of departures during the same period, by death and

removals, was 116.

The most noticeable additions during the month were :

—

1. One Spanish Blue Magpie (Cyanopolius coo/ci), presented

August 2nd, by Lord Lilford, F.Z.S.

2. A young example of the Prairie-Wolf of North America

(Canis latrans), preseuted by Prof. C. M. Vincent, F.G.S., F.R.G.S.,

August 21st.

Both these species are new to the Society's collection.

3. Three hybrid Boas, bred between a male of Chilobothrus inor-

natus and a female Epicrates angulifer, and born on the 30th of

August.

There can be no question about the paternity of these curious

hybrids, as there is no male Epicrates in the collection, and the

Chilobothrus was observed in copula with her in March or April last.

The three young ones were brought forth alive on the 30th of

August ; and six eggs, more or less decomposed, came away subse-

quently.

So far as I know, hybridism among the Ophidians in captivity has

not yet been recorded, and in this instance is the more singular as

occurring between species of different genera.

The total number of registered additions to the Society's Mena-
gerie during the month of September were 85 in number ; of these,

43 were acquired by presentation, 4 by purchase, 13 by birth, and
1 For a notice of two previous specimens, see P. Z. S. 1857, p. 158, Mamm.,

pi. h ., and P. Z. S. 1872, p. 603.

Proc. Zool. Soc— 1878, No. LII. 52
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25 were received on deposit. The total number of departures during

the same period, by death and removals, was 73.

The most noticeable additions during the month were as follows :

—

1. An Oriental Eagle-Owl {Bubo orientalis), from Karennee, in

the interior of Siam, presented September 16th by Charles Fowler,

Esq., being the first specimen of this remarkable Owl that has been

received by the Society.

2. Two fine Ostriches (Slruthio camelus), presented by the Bon.
H. C. Vivian, H.B.M. Consul-General for Egypt; and two Secre-

tary Birds (Serpentarius reptilivorus), presented by C. Rivers

Wilson, Esq., C.B. ; received September 19th. These birds are

from the collection of the Khedive of Egypt, at Cairo.

The total number of registered additions to the Society's Mena-
gerie during the month of October 1878 was 93, of which 4 were

by birth, 43 by presentation, 21 by purchase, 20 were received on

deposit, and 5 by exchange. The total number of departures

during the same period, by death and removals, was 123.

The most noticeable additions during the month of October were

as follows :

—

1. A female Sumatran Rhinoceros (Rhinoceros sumatrensis),

deposited by Mr. C. Jamrach, October 4th. This Rhinoceros,

which is full-grown, seems to agree in every respect with the two

females of the same species previously purchased (in 1872 and 1875 1

).

2. Two Leopard Tortoises (Testudo pardalls), presented by the

Rev. G. H. R. Fisk, C.M.Z.S., of Capetown, October 9th. Mr. Fisk

writes to me as follows respecting these Tortoises :

—

" I am informed by Mr. Foster, of Clanwilliam, that in the year

1846 two full-grown Leopard Tortoises were transferred from Kaffir-

land to Clanwilliam, where they remained for many years without

progeny, but that in the year 1857 these two young ones were

hatched from the eggs of the female. We arrive, then, at the inter-

esting fact, speaking of a Tortoise after the manner of men, which,

perhaps, we may do of a Vertebrate, that these Tortoises are now of

age, having lived just twenty-one years, and yet, according to the

nature of Tortoises, are only children ; for I am assured that they

are in size scarcely two thirds of that of their parents, which died

early in the year 1877, and within three months of each other.

" I wish to bestow on this Tortoise and its fellow the popular

names of Kreli and Sandilli, in remembrance of the land inhabited by
their ancestors, and of the war just ended between the Colony and
those chiefs who will ever find a place in the history of the Cape."

3. A young male Tufted Deer (Elaplwdus cephalophus"), pur-

chased October 15th, being the second example of this rare and
little-known animal received alive. Having been caught in a trap, it

is unfortunately deficient in one of its fore feet.

4. A female of the new Fallow-deer lately described by Sir

Victor Brooke in the Society's ' Proceedings ' (P. Z. S. 18/5, p. 261)
1 See Trans. Zool. Soe. ix. p. 659, et P.Z.S. 1876, p. 604.
2 See P. Z. S. 1876, p. 273 et, pp. 757. 758.
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as Cervus mesopotamicus, purchased October 31st. This makes a

pair of this fine Deer now in the Society's Gardens. Like the male
obtained in 1877, the present specimen was obtained at Bussorah
and brought to England by our energetic correspondent Capt.

Phillips, of the S.S. 'Mesopotamia.'

I take this opportunity of recording the following facts relating to

some hybrid Monkeys lately born in the Society's Menagerie, which
Prof. Garrod has kindly put together for me:

—

During the earlier months of the present year (1878) there were,

together in one cage, three Monkeys along with others of smaller size

and less developed. The three were :— (1) a male of Macacus cyno-

molgus, or of one of the allied local forms, from Upper Burmah
(presented on May 19th, 1875), a particularly fine specimen; (2) a

female adult Cercocebus fuliginosus (presented on the 3rd of April,

1876) ; and (3) a female Mandrill, Cynocephalus mormon (presented

on the 5th of September, 1877), not adult.

The keepers of the House assert that they repeatedly observed the

male Macaque in copulation with both females.

On October 2nd the Mangabey fell down from a high perch in

her cage dead. All organs, including the brain, appeared quite

healthy on postmortem examination. The uterus contained a foetus

far advanced in growth, apparently lacking about three weeks or a

fortnight of full development.

On October 14th the Mandrill gave birth to a live young one,

which still survives.

There seems no reason to doubt that the Macaque was the father

of both the young ones, there being no male Mandrill nor Mangabey
which could have had access to them, and the Mandrill's young
one having a short tail

1
.

The following note was read from Mr. J. H. Gurney, F.Z.S. :

—

" Nortlirepps Hall, Norwich,
July 30, 1878.

" In the'/ Proceedings ' of the Society for the present year, mention
is made at page 354 of two specimens of Asturinula monogrammica,
procured by Mr. E. C. Buxton at Darra-Salam, on the eastern

coast of Africa.

" One of these skins was presented by Mr. Buxton to the Norwich
Museum, accompanied by the following memorandum :

—
' Sings like

any thing of an evening and, I believe, morning.'
" I am not aware that this habit of A. monogrammica has been

previously noticed ; and as it appears to indicate an affinity between

this species and the genus Melierax (which Asturinula also resembles

when adult, in the remarkable red coloration of the cere, tarsi, and
feet), I think Mr. Buxton's short note on the subject ought to be

recorded. "J. H. Gurney."

1
Cf. Blyth's notice of a hybrid Monkey between Macacus ncmestrinus and

Cynocephalus porcariits in J. A. S. B. xxxii. p. 455 ( 18*5'*).

52*
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The Secretary read the following extract from a letter addressed

to him by Dr. A. B. Meyer, C.M.Z.S., of the Royal Zoological

Museum, Dresden :

—

" Mr. Van Musschenbroek, the well-known discoverer of Diphyl-

lodes gulielmi III., tells me that one of his colleagues in the

Moluccas received about ten years ago from the west coast of New
Guinea (via Am Islands) a Bird-of-Paradise as large as P. apoda,

but in general like P. minor, with this difference, that the whole

body was covered with orange-coloured feathers. This bird was

presented to the king of Holland ; but never was any thing heard of

it again. In the year 1875 Mr. Van Musschenbroek saw in the

hands of Prof. Steere, at Menado, among a collection of bird-skins

which the latter had bought at Amboina, a specimen of P. minor

which reminded him of the orange Bird-of-Paradise mentioned

above. This specimen was spotted with yellow all over ; but it was

a bad skin, and gave Mr. Van Musschenbroek the impression that it

had belonged to a sick bird.

"Are these individual varieties of P. minorl or have we to deal

with a new and unknown Bird-of-Paradise?"

A communication was read from the Marquis of Tweeddale, Pre-

sident, pointing out that a correction made in the proof of his last

paper on Philippine Birds, antea, p. 611, had been through some
mistake overlooked. The correct specific name of the Pohjplectron

there mentioned, page 623, was napoleonis, Lesson, not emphanes,

Temminck, Lesson having given a description of his bird in the

additions and corrections to his ' Traitd d'Ornithologie,' page 650.

The following extract was read from a letter addressed to Lord

Tweeddale by Mr. A. H. Everett, dated Singapore, July 21, 1878 :—
" Just before leaving Manilla I paid a visit to the small museum

attached to the College of St. Thomas. There were a few bird-skins
;

but the room was very dark, and, being with a party of friends, I

could not make any satisfactory notes. My visit was, however,

repaid by finding a specimen of the Wild Ox of Celebes (Anoa
depressicornis), which had been brought from Mindoro. I had
been led to suspect its existence in that island, but had hitherto

failed to get any tangible evidence. I cannot say whether the

Philippine animal is identical with that found in Celebes or not.

The Professor of Natural History, who had no idea of the interest

attaching to his specimen, although he had labelled it correctly, said

that he had never heard of the Anoa being found at that part of the

world, except in the rugged interior of Mindoro, where, however, it

abounded. It is not easy to weigh the full import of the occurrence

of this singular animal in the Philippines until something more is

kuown about the fauna of Mindoro. 1 had previously been disposed

to doubt the existence of another Celebesian animal, the black

Cynopithecus, in the islands ; but I now feel less confidence on this

point, and it is quite possible that it may turn up in Mindoro."



1878.] MR. R. B. SHARPE ON A NEW INDICATOR. 793

Professor Newton, M.A., F.R.S., V.P., exhibited the skin of a
bird supposed to be a hybrid between the Red Grouse {Lagopus
scoticus) and the Ptarmigan (L. mutus), observing :

—

"This remarkable specimen was lately given tome for the museum
of the University of Cambridge by Capt. Houston, of Kintradwell,
in Sutherland, having been shot there out of a covey of Grouse on
the 1st of September, 1878. As will be seen, it bears some con-
siderable resemblance, above, to a hen Ptarmigan in summer
plumage ; but its general appearance is much darker. Beneath,
there is a greater resemblance to the young of the Red Grouse ; and
the primaries are much as in that bird, beiug, however, partially

edged with white to a much greater extent than is commonly found
in the latter. I have shown the skin to several ornithological

friends, none of whom have been able to offer any other suggestion

concerning it than that originally made by the donor, namely that

it is a hybrid between the two species named ; and in confirmation
thereof, Capt. Houston told me that the part of his ground on
which it was shot is close to a locality frequented by the Ptarmigan.
Without having made an exhaustive search, I may say that I am
not aware of any record of such a hybrid as this is supposed to be,

though information received from several quarters induces me to

believe that other examples have before now occurred ; and my
chief object in exhibiting the present specimen is to call attention to

the subject."

The following papers were read :

—

1. On a new Species of Indicator, with Remarks on other

Species of the Genus. By R. Bowdler Sharpe,

F.L.S., F.Z.S., &c.

[Received July 18, 1878.]

In an article which I sent to Mr. Dawson Rowley's ' Ornitholo-
logical Miscellany' (vol. i. part iii.) I gave a revision of the Indica-

toridae, or family of Honey-Guides ; and I am now able to add some-
what to the information there recorded.

Indicator conirostris (Cass.) : Sharpe in Rowley's Orn. Misc.
vol. i. p. 196.

A few specimens of Honey-Guide having in the hasty packing
away of my African collection become mislaid in another box, were
not available when I wrote my paper on Indicatoridse. Now that

my collection has been added to the British Museum they have
been discovered ; and I was pleased to find among the missing birds

a fine adult specimen of the present species from the interior of Fan-
tee. It was sent to me by Governor Ussher in one of his last collec-

tions, and is the first example known from the Gold Coast. I find,
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on comparing the two birds, that I. conirostris is a very distinct

species from I. minor, having the head and back strongly washed
with deep golden yellow, the centres of the feathers being blackish

instead of pale brown as in I. minor. This contrast is especially

seen in the wings, where the golden edgings to the black feathers stand

out in bold relief, and make them very different from the appearance

of the South-African species. The Fantee bird measures—total

length 6 inches, culmen 0*45, wing 36, tail 2
-

6, tarsus
-

6.

Indicator archipelagicus (Temm.) : Sharpe, t. c. p. 197; id.

Ibis, 1877, p. 8.

As already recorded by me (I. c.) Mr. Alfred Everett procured a

female specimen of this rare species at Bintulu, in North-western
Borneo. Temminck's description is not very good ; but the species

is unmistakable from its yellow shoulder-spot.

Indicator exilis (Cass.): Sharpe, t. c. p. 198.

A specimen of this little Honey-Guide was sent recently from
Landana, on the Congo, by M. Petit.

Indicator Malayan us, sp. n.

General colour above ashy, washed with olive-yellow, dimly on
the head and mantle, the feathers of the back and wings more dis-

tinctly edged with olive-yellow, the primaries scarcely perceptibly

margined ; tail-feathers dark brown, edged indistinctly with olive-

yellow, all but the two centre tail-feathers internally whity brown,
increasing in extent towards the outermost, which is almost entirely

whity brown, obliquely dark brown towards the tip ; sides of face

and ear-coverts dingy ash-colour with a very faint olive tinge

;

under surface of the body pale yellowish, creamy white on the chin
and upper throat, abdomen, thighs, and under tail-coverts ; the
feathers of the breast and fore neck with mostly concealed greyish
bases, imparting a somewhat mottled appearance ; lower flanks mesially

streaked with dark brown ; under wing-coverts yellowish white, as

also the edge of the wing
; quills dark brown below, whitish along

the edge of the inner web.

Total length 57 inches, culmen 0"55, wing 3'9, tail 2'45, tar-

sus - 55.

The specimen from which the above description is taken was
received by Mr. Henry Whitely, of Woolwich, in a large collection

sent direct from Malacca along with the usual Malaccan birds.

It cannot be the Himalayan species, I. xanthonotus, because the
latter has the back and rump yellow ; and it differs from the Bornean
Honey-Guide (/. archipelagicus) in wanting the yellow shoulder-spot,

grey breast, and flanks of the last-named bird, and in being alto-

gether larger. This latter fact seems to prevent the possibility of its

being considered a young bird of I. archipelagicus.

I propose the following amended key for the genus Indicator :

—
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a. Uropygio et supracaudalibus dorso concoloribus, fiavo ncc albo

marginatis.

a'. Tectricibus alarum minimis interioribus reliquis concolori-

bus
;
plaga cubitali nulla.

a". Subtus fere concolores, baud squamati.

a'". Pectore cineraceo, fascia mystacali nigricante ; reetri-

cibus extiruis pure albis brunneo terminates.

a4
. Majores

;
ala 35-o'7 uiic.

a5. Pallidus : mento summo albicante ; tergi alarum-

que pluinis brunneis flavo-olivascenti marginatis minor.

Ifi. Saturatior : mento summo mgi-icante ; tergi ala-

rumque plumis nigris aurato-fiavo marginatis... conirostris.

bl
. Minor; ala 2"5 unc exilis.

b'" . Pectore olivascenti-flavido ; fascia mystacali nulla
;

genis et regione parotica saturate cineraceis olivaceo

vix lavatis ; rectrice extima albicauti-brunnea, versus

apiceui oblique brunnea, reliquis saturate brunneis

intus albicanti-brunneis malayauus.
h". Subtus squamati, baud concolores

;
guise plumis fuscis

albo marginatis quasi squamatis.

c"'. Pectore tantum squamato ; abdomine fere concolori

albo ; hypochondriis albis brunneo striatis varkgatus.

d'". Pectore et abdomine squamatis ; hypichondriis brun-

neis fere concoloribus maculatus.

b'. Tectricibus alarum minimis interioribus lsete flavis, plagam
conspicuam exbibentibus archipclagicus.

b. Uropygio et supracaudalibus albicantibus, his albo marginatis.

c'. Tectricibus alarum minimis interioribus lsete flavis, plagam
formantibus ; hypochondriis brunneo striatis sparrmani.

d'. Plaga cubitali nulla ; uropygio pure albo, hand brunneo
striato ; hypochondriis concoloribus

;
pileo flavo lavato.

c". Regione parotica pallide brunnea ; rostro pallide brunneo major.

d". Regione parotica nigricante ; rostro nigro barianus.

c. Uropygio et dorso postico flavis xamihonotus.

2. Descriptions of ten new Species of Shells.

By G. B. SowerbYj Jim.

[Received July 18, 1878.]

(Plate XLVIII.)

Conus melvilli, n. sp. (Plate XLVIII. fig. 1.)

C. testa abbreviato-subcylindracea, solida, obtuse angulata, Icevi,

antice crenulato -sulcata, griseo-albida, cinnamomeo-fusco longi-

tudinaliter strigata, lineis fuscis undulatis transverse cincta ;

interstitiis lineis curvatis longitudinalibus hie illic irregulariter

divisis ; spira obtusa, fusco-strigata ; anfractibus 7, convexis,

Icevibus ; apertura modica, fauce caslanea.

Long. 20, maj. lat. 11 mill.

Hab. Key West (J. Cosmo Melvill).

A small obtuse Cone, with characteristic markings, somewhat re-

sembling those of C. lucidus (Mawe), on a smaller scale ; the trans-

verse brown lines are more numerous, and the short longitudinal

ones crossing the interstices less so. The light-brown streaks almost
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cover the shell, leaving small white patches between the transverse

lines.

The shell described was picked up on the beach by Mr. Melvill

at Key West (south of Florida) in 1872, and is at present the only

specimen known of the species.

Latirus cayohuesonicus, n. sp. (PL XLVIII. fig. 4.)

L. testa elongato-turrita, solidvla, atro-fusca,antice contraeta, sub-

elongata; spira elongata ; anfractibus 9, convexiusculis, spira-

liter liratis, longitudinaliter costatis, costis latis rotundatis, liris

ulternis minoribus, interstitiis striatim cancellatis ; apertura

ovata, parva, fauce Icevi, purpureo-fusca ; columella bicostata ;

canali subelongato, recto.

Long. 10, maj. lat. 5| mill.

Hab. Key West (J. Cosmo Melvill).

A very dark little Latirus, almost black within and without, with

general characters common to the genus, and of the ordinary form

of the larger species, such as L. infundibulum.

Among the shells found by Mr. Melvill at Key West, and sub-

mitted to me, the two above described are all that I can consider

new species ; but the following are worth mentioning :

—

Conus japonicus (Hwass), which is identical with C. largillierti

(Kiener) of Reeve's Conch. Icon. Suppl. pi. 2, species 275. It is

a question whether this species, which in all probability never in-

habited Japan, should retain the name given by Hwass, or whether

that of Kiener should be adopted.

Conus nebufosus : a young specimen with a very sharp elevated

spire.

Hemifusus corona (Gmel.). A. number of specimens of a very

small variety of this species, adult and well developed, but ranging

from an inch to an inch and a half iu length (Plate XLVIII. fig. 13).

From the collection of the late Sir E. Belcher :

—

Conus carnalis, n. sp. (Plate XLVIII. fig. 2.)

C. testa oblonga, subpyriformi, solida, obtuse angulata, obsolete

striata, antice leviter costata ; pallide carnea, late pallide fus-

cescenti bifasciala ; spira obtuse-exserta ; anfractibus 9, Icevi-

bus, in medio depressis ,- apertura modica, cameo tincta.

Long. 50, maj. lat. 25 mill.

Hab.l
A very pale pink, smooth shell, very faintly banded with buff,

of the form of C. scabriusculus

.

A single specimen from the collection of the late Sir £. Belcher,

without any note of locality.

Conus catenatus, n. sp. (Plate XLVIII. fig. 3.)

C. testa subfusifonni, subtiliter granoso-lirata, postice acute angu-

lata, antice attenuata, medio leviter contraeta ; albida, fusco ir-

regulariter grandimaculata, liris transversis fusco e.rimie arti-
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culatis ; spira elata, conica, gradata ; anfractibus 1 1 , Icevibus,

leviter coronatis ; apice acuto, fusco; apertura angusta, fusco
tincta.

Long. 31, maj. lat. 14 mill. ; spira alt. 10 mill.

A very neatly marked Cone, allied to C. mahogani, C. ximines,

and C. tornatus, but perfectly distinct, both in form and markings.

Hub. Panama 1 (ex coll. Sir E. Belcher).

Mitra berth.e, n. sp. (Plate XLVIII. fig. 1 1.)

M. testa angulato-fusiformi, solidiuscula, cinerea, longitudinaliter

striata et valide plicata, transversim leviter sulcata, antice at-

tenuata, recurva, transversim valide costata ; spira acuminato-

lurrita ; anfractibus 1 0, superne angulatis, ad unguium bicarina-

tis, supra unguium concavis, in medio balteolis nigris duobus cin-

gulatis, linea unica fusca superne circumcinctis ; apice nigro-

fusco ; apertura elongata, intus fusco cincta ; columella quadri-

plicata, plicis duplicatis ; labio externo leviter sinuato, Icevi,

crassiusculo.

Long. 32, maj. lat. 13 mill., spira alt. 13 mill.

Hub. China Sea (Sir E. Belcher).

Several specimens of this pretty shell were found in the above
collection, and seem to have been hitherto unnoticed, although the

species is very distinct and easily distinguishable from its con-

geners.

Mitra fulvolirata, n. sp. (Plate XLVIII. figs. 9, 10.)

M. testa fusiformi, solidiuscula, cinerea, fusco-purpureo late fas-
ciata, fulvo tincta, utrinque fuscata, antice contractu, leviter

recurva; spira acuminato-turrita ; anfractibus 10, convexiuscu-

lis, superne obtuse angulatis, transversim leviter sulcatis, longi-

tudinaliter costatis, costis subangulatis, obtusis,fulvescentibus;

apertura elongata, fauce Icevi, fusco-purpurea ; columella quadri-

plicata, plicis obtusis, quadratis ; labio externo simplici.

Long. 27, maj. lat. 9 mill., spira alt. 12 mill.

Hab. China Sea (Sir E. Belclier):

Several specimens presenting scarcely any variation were found
in the above collection. Although a species of no very striking cha-
racter, I cannot identify it with any hitherto described.

Mitra acuta, n. sp. (Plate XLVIII. figs. 7, 8.)

M. testa angulato-fusiformi, albida, interdum purpureo tincta, fusco
punctata, castaneo unifasciata, vel flammulata; spira acutissima ;

anfractibus 10, transversim carinatis ; carinis numerosis, eleva-

tis, acutissimis ; interstitiis concavis, interdum Icevibus, plerum-

que cancellatis ; apertura subangusta, intus alba, Icevi ; columella

quinqueplicata, plicis acutis ; labio externo vise arcuato, crenulato.

Long. 20-23, maj. lat. 8-9 mill.

Hab. China Sea (Sir E. Belcher).

A number of specimens of this species were found in the above
collection. They vary considerably in sculpture, some being smooth
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between the keels, and others cancellated ; but they all agree in

being much more sharply angular than the specimens of M. annu-

lata from Ceylon and Mauritius, the keels being more acute and

prominent, and the body-whorl being shorter in proportion to the

spire.

From other sources :

—

Mitra deburghi^e, n. sp. (Plate XLVIII. fig. 12.)

M. testa cylindraceo-conica, solidula, cinerea, hie illic sparsim

fusco punctata, maculis albidis distantibus triseriatim dispositis

cingulata, postice albida, ubigue transversim sulcata, sulcis pro-

fundis, valide cancellatis ; spira brevissima, conica, albida ; an-

fractibus 9, obtuse angulatis ; apice fusco ; apertura oblonga,

antice subexpansa, fauce cinereo-fusca ; columella quinqueplicata,

plicis acutis, labio externa serrato.

Long. 16, maj. lat. 8 mill.

Hab. Tahiti.

A very pretty and distinct species of the Imbricaria section.

Mitra puncturata, n. sp. (Plate XLVIII. fig. 5.)

M. testa angusta, solida, antice leviter contracta, carneola, rufo-

fusco maculata et flammulata , ubique longitudinaliter costata

;

costis numerosis, subconfertis, planulatis, interstitiis profunde

punetatis ; spira elongala ; anfractibus 9, planato-convexis ;

sutura impressa ; apertura oblonga, intus costata, carneola; colu-

mella 5-plicata.

Long. 20, maj. lat. ft, spira alt. 10 mill.

A single specimen without locality, but very strikingly different

from every known species.

Ziziphinus jucundus, ii. sp. (Plate XLVIII. fig. 6.)

Z. testa acute sublate conica, tenui, fulvo- carneola, lineis fuscis

minutis confertis interruptis spiraliter cingulata, versus apicem

cinereo-fasciata ; anfractibus 10, vix convexis, primis grano-lira-

tis, sequentibus Icevibus, ultimojuxta suturam ilerum subconspicue

grano-lirato, liris deinde fere obsoletis ; sutura impressa ; mar-

ginibus obtuse carinatis, maculis rubidis subdistantibus ornatis ;

basi planato-convexa ; apertura oblique quadrata, fauce margari-

tacea ; columella callosa, obliqua, vix intorta.

Alt. 30, maj. diam. 33 mill.

Hab. Japan.

A very neatly formed and delicately marked shell, of which only

one specimen is at present known.

EXPLANATION OF PLATE XLVIII.

Fig. 1. Conus melvilli, p. 795.

2. carnalis, p. 796.

3. catenatus, p. 796.

4. Latirus cayokuesonicus, p. 796.

5. Mitra puncturata, p. 798.

6. Ziziphinus jucundus, p. 798.

Figs. 7, 8. Mitra acuta, p. 797.

9, 10. fulvolirata, p. 797.

11. bertha, p. 797.

12. deburghias, p. 798.

13. Hemifusus corona, var.

minor, p. 796.
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3. Description of a Remarkable new Spider from Mada-
gascar. By Arthur G. Butler, F.L.S., F.Z.S., &c.

[Received July 24, 1878.]

Amongst a series of insects of various orders recently collected
in Madagascar by the Rev. William Deans Cowan, I found two
Epeinds which especially interested me. The first of these I at
once recognized as a fine example of the Epeira tuberculosa of Vin-
son (Aran, de Reunion, Maurice, et Madagascar, pi. xiv. fig. 2)
specimens of which were previously in the collection of the British
Museum.
The second spider struck me as so extraordinarv that I wrote to

the Rev. O. P. Cambridge respecting it. He tells me that it is a
Ccerostris, allied to C. mitralis, Vinson (foe. cit. pi. ix. figs. 2-4),
but it appears to be perfectly distinct. "Epeira tuberculosa " be-
longs also to Ccerostris.

Fig. 1. Ccerostris avernalis (enlarged).
Pig. 3. View of abdomen from behind.

Fig. 2. Profile of abdomen.

Ccerostris avernalis, n. sp.

Cephalothorax and falces dark castaneous, clothed at the sides
and behind with whity-brown pile ; palpi and legs above bright
reddish castaneous, hairy at the sides, the femora cylindrical, with
blackish lateral hairs, the tibiae and tarsi flattened and longitudinally
bisulcate, with whitish lateral hairs ; tibiae and tarsi below with
their basal or distal extremities broadly belted with whitish, and their
proximal extremities blackish

; abdomen dark clay-coloured, covered
(excepting the tubercles and odontoid processes) with whitish pile •

centre of ventral surface blackish.
'

Falces large, rugulose, subcylindrical
; palpi broad, flattened, bi-
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sulcated, hairy at the sides ; cephalothorax broader than long, with

a small central projection in front, so that its anterior margin is

'—.
—'-shaped ; a broad gradually formed transverse ridge almost

uniting the three oculiferous tubercles ; the central oculiferous

tubercle forming a transverse oval, with a central longitudinal de-

pression, its highest point just within the eyes, and the uppermost
surface of the eyes themselves flattened (as if filed smooth), the an-

terior pair of eyes much nearer to each other than the posterior

pair ; lateral oculiferous tubercles standing out obliquely from the

antero-lateral angles of the cephalothorax, the eyes much smaller

than those of the central group ; a long cylindrical process emitted

from each side of the cephalothorax at its postero-lateral angles and
parallel to the lateral oculiferous tubercles ; two widely separated

conical tubercles standing perpendicularly upon the posterior border

of the cephalothorax : abdomen irregularly subscutiform, with two

terminal tubercles, between which it is sinuated ; anterior margin

with six conical tubercles, followed by a large unequally bidentate

process on each side, these processes being widely divergent and
oblique ; a very minute tubercle on a bare spot between them ;

second superior abdominal fold with an acute conical tubercle on
each side ;

pectoral shield heptagonal, its margins swollen.

Length 16 millims., including cephalothorax, of abdomen alone

12, width at widest part 15 ; length of lateral odontoid processes 6,

width from tip to tip of processes 15 ; relative length of legs 1, 2,4, 3.

Fianarantsoa, Madagascar. Type in Coll. B. M.
Readily distinguished from O. mitralis by the much more promi-

nent, more unequally bidentate, and far more divergent odontoid

processes on the abdomen, the almost entire absence of the large

central conical tubercle, the different arrangement of the tubercles

on the margins of the abdomen, and the absence of bands on the

upper surface of the legs.

4. Description of six new Species of Snakes of the Genns

Silybura, Family Uropeltida, from the Peninsula of India.

By Lieut.-Colonel R. H. Beddome, C.M.Z.S.

[Eeceived August 2, 1878.]

Silybura.

Sect. 1 . Scales in nineteen rows.

* Caudal disk flat.

Silybura broughami, n. sp.

Scales in 19 rows round middle of body, and neck ; ventrals 224.

Rostral large, high and sharp, nearly but not quite separating the

nasals. Caudal disk flat, the scales prominently 3-5-keeled

;

terminal scute slightly bicuspid, the points side by side. Subcaudals

6. Colour brown, with a series of transverse wavy black blotches



1878.] NEW INDIAN SNAKES. 801

in which are often ocellated white spots ; sides with yellow blotches :

abdominals dark brown.

Hab. Sirumullay hills (Madura district), 5500 feet elevation.

SlLYBURA LEVINGII, 11. Sp.

Scales in 19 rows round body, ventrals 196. Rostral sharply pointed;

nasals not quite separated by the rostral. Caudal disk very flat, the

scales prominently 3-10-keeled; subcaudals 8-9. Upper parts

purplish-brown, with narrow transverse black bands, in which are

arranged yellowish white spots ; sides with large yellow blotches

;

belly purplish brown, the blotches of the sides sometimes extending

more or less across, particularly in the posterior portion. Tail with

several yellow blotches on each side.

This species has much the coloration of S. melanogaster.
Hab. Lower Pulney hills (Madura district), 4000 feet elevation.

Sect. 2. Scales in seventeen rows.

A. Number of scutes exceeding 160.

b. Caudal disk convex.

SlLYBURA OCHRACEA, n. Sp.

Scales in 17 rows (neck and body), ventrals 225-231, rarely only

214. Rostral obtusely conical, moderate; nasals forming a suture

behind the rostral ; caudal distinct, more or less convex, the scales

3-8-keeled. Terminal scute much broader than long, ending in two

points side by side ; anal bifid ; subcaudals 6-8-10. Back yellowish

green in life (yellowish-brown in spirits), in the young and half-grown

purplish brown, with irregular cross bands of ocellated spots, which

are yellow with a black ring ; sides and belly yellow, but the latter

much marbled and blotched irregularly with the ground-colour ; tail

black beneath, surrounded with a bright yellow band ; tail and head

blackish olive. Length of a full-grown specimen 20 inches.

Hab. Anamullays, at Nelliam putty, 3000 feet, and at Ponachi,

4500 feet, and on the Bolumputty hills, 2000 feet.

SlLYBURA DUPENI, n. Sp.

Scales in 17 rows (19 round neck) ; ventrals 233. Snout obtuse
;

nasals not separated by the rostral ; caudal disk more or less convex,

the scales rough, with 3-7 keels ; terminal scute very sharply

bicuspid and very rugose, the points side by side; subcaudals 10.

Back uniform brown ; belly and sides (2-3 outer rows of scales)

yellow.

Hab. Anamullays at Nelliamputty, 3000 feet.

This may be only a variety of the last ; but it has quite a different

coloration.

SlLYBURA GUENTHERI, n. Sp.

Scales in 17 rows, ventrals 168. Rostral obtuse ; nasals entirely

separated by the rostral ; no supraorbital ; caudal disk convex ; tail

laterally compressed (as in Plectrurus) ; the scales perfectly smooth ;
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the terminal scute hard, yellow, and almost square at the end, the

inconspicuous points heing side by side, not superposed ; subcaudals

13. Back uniform black nacreous, belly with two rows of the scales

on each side of the ventrals yellow ; chin and the anterior first inch

or so of the belly black ; tail black beneath, but with a yellow band

on each side ; upper labials yellow.

Hab. " High Wavy " mountain, Madura district, 5000 feet eleva-

tion.

B. Number of scutes less than 160.

a. Caudal diskfiat; snout obtuse.

SlLYBURA MADURENSIS, n. Sp.

Scales in 17 rows, abdominals 142-149. Rostral very small,

obtusely conical ; nasals large, forming a suture behind the rostral ;

vertical distinctly six-sided ; caudal disk flat, each scale with 1-2 very

prominent keels ; terminal scute sharply bicuspid, the points side by

side ; subcaudals 7-8. Back black, very iridescent, each scale girt

with a narrow white rim ; belly orange-yellow, with very irregular

broad black markings, which sometimes meet and form cross bars.

Hab. "High Wavy" mountain, Madura district, elevation 5500

feet.

5. A Note on Pceoptera lugubris, Bp.

By R. Bowdler Sharpe, F.L.S., F.Z.S.

[Received August 15, 1878.]

(Plate XLIX.)

This species was first described by Prince Bonaparte, in the

' Comptes Rendus' for 1854, as Pceoptera lugubris, as he thought it

was the Abyssinian Muscicapa lugubris of Miiller (Beitr. Orn. Afr.

Taf. ii.) ; and it was on account of this confusion of names that Dr.

Bruggemann wrote his note in the 'Annals of Natural History' for

1877 (xx. p. 244), and suggested that the species should be called

Pceoptera cryptopyrrha (Cabanis). When he states, however, that the

species had no name of its own until 1 876, he is mistaken ; for the

title " lugubris, Bonap." was adopted for the species by Dr. Hart-

laub (Orn. Westafr. p. 69), which was sufficient to fix the specific

name. But on reading Bonaparte's description again, I find that I

missed the point of it, and Dr. Bruggemann does not appear to have

consulted the original description, having been incited to write his

notice probably by the footnote to the genus Pceoptera in my
' Catalogue,' wherein I hinted that Bonaparte had so confused his

species with Muller's Muscicapa lugubris that the title ought per-

haps to be rejected. I am sorry to have led Dr. Bruggemann wrong,

for I had overlooked the fact that when Bonaparte described the

Pceoptera he added :
— " Nous appellerons l'espece lugubris, qu'elle
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soit ou non la lugubris, Miiller;" and I am glad that I followed

Hartlaub, and did not alter the name, as I had felt inclined to do.

Dr. Briiggemann was also mistaken in supposing that he was the

first to inform me of the probable identity of the species described

by Cabanis with Bonaparte's Pceoptera lugubris ; for I had finished

my synonymy of this bird for my ' Catalogue ' long before the

casual conversation to which he alludes.

After all, however, it appears that both Dr. Briiggemann and

myself were wrong in our facts, and Myiopsar cryptopyrrhus of

Cabanis is not synonymous with Pceoptera lugubris of Bonaparte.

Dr. Peters having very kindly sent me from Berlin some of the new
species of birds lately described by Drs. Cabanis and Reichenow for

examination, has added the type of Myiopsar, and asked me to com-

pare it with our examples of Pceoptera lugubris. I am surprised to

find it specifically distinct ; and so the subjoined modification must
take place in the synonymy of the genus as given by me in the

' Catalogue.'

Genus Pceoptera.

Pceoptera, Bp. Comptes Rendus, xxxviii. p. 381 Type.

(1854) P. lugubris.

Myiopsar, Cabanis, J. f. O. 1876, p. 93 P. cryptopyrrha.

Range. West Africa, from the Gold Coast to the Congo.

Key to the Species.

a. Purple ; edges of secondaries whity brown, form-
ing a light band down the wing ; inner .webs of
quills dark brown, scarcely lighter than the

outer web P. lugubris.

h. Violet-blue with somewhat of a greenish gloss

;

no whity-brown edges to the wing
;

quills

rufous on the inner web, forming a red lining

to the wing P. cryptopyrrha.

1. Pceoptera lugubris. (Plate XLIX.)

Pceoptera lugubris, Bp. C. R. xxxviii. p. 381 ; Hartl. Orn. W.-Afr.

p. 69 (1857) ; Sharpe, Cat. B. hi. p. 281 (1877).
Thamnobia lugubris, Gray, Hand-1. B. i. p. 212 (1869).
Pceoptera crptopyrrha, Briigg. Ann. N. H. (4) xx. p. 244 (1877,

nee Cabanis).

Hab. From the Gold Coast to Gaboon.
Since the publication of the Catalogue, I have discovered in the

British Museum a third specimen, a male, put away by mistake
along with the species of Thamnobia, according to Gray's classifi-

cation. It was only discovered this month (August 1878), during a

re-arrangement of the specimens of Chats.

2. Pceoptera cryptopyrrha.

Myiopsar cryptopyrrhus, Cab. J. f. O. 1876, p. 93.

Adult male (type of species).—General colour above glossy

violet blue, with here and there a slight shade of steel-green ; least
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and median wiug-coverts like the back, the remainder, as well as the

quills, dark brown, with slightly paler edges ; the primaries rufous for

the greater portion of their length, this red colour concealed when

the wing is shut ; tail-feathers black, edged with dull violet-blue ;

sides of face and entire under surface of body glossy violet-blue, a

little duller than the upper surface ; under wing-coverts like the

breast ; quills dusky brown below, the inner webs broadly rufous for

a great portion of their extent. Total length 7'5 inches, culmen

0-6, wing 3-5, tail 3*3, tarsus 0*75. (Mus. Berol.)

Hab. Congo district.

6. On a Collection of Marine Shells from the Andaman
Islands. By Edgar A. Smith, F.Z.S., Zoological De-

partment, British Museum.

[Keceived August 16, 1878.]

(Plate L.)

The shells treated upon in this paper form part of a series

recently presented to the British Museum by Capt. L. Worthington

Winner, by whom they were dredged whilst stationed at the Andaman
Islands. All, with one or two exceptions, were obtained at the depth

of a few fathoms off Port Blair. The collection contains about half

a dozen new forms, the most interesting of which is a remarkable

shell which I have provisionally located in the genus Fusus.

After each species I have quoted the locality first assigned to it, and

others have been added on the authority of specimens in the Museum,
in order to give at a glance the known geographical distribution,

which is always interesting, and calculated to assist materially in the

identification of the various forms.

1. Conus andamanensis. (Plate L. figs. 1, la.)

Shell subcylindrical, with somewhat convex lateral outlines, pale

pinkish white, marked irregularly with small brown spots and Hues,

and covered with a very thin, smooth, greyish epidermis : spire

elevated concave, composed of ten whorls ; the two nuclear ones

subglobose, semidiaphanous, smooth, the four following slightly

turreted, and the rest obliquely planulated, spirally sculptured with

two to three fine revolving striae ; the markings on the spire are in

the form of short brown lines following a radiating direction (that is,

across the whorls) : the last whorl has the upper angle rather

obtuse, and is sulcated at the base with about twelve transverse

grooves. Aperture rather narrowed above, and a little widened to-

wards the base, white within. Lip thin, with a small sinuation at

the upper extremity. Length 22 mill., diam. 11.

This pretty little species, which I am unable to place as the young
state of any larger form, is remarkable on account of the fine brown

dots or lines, which are irregularly scattered over its surface of a
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delicate pale pink. The spire too is peculiar, on account of the fewnist whorls being suddenly elevated into a little prominent cone.
Since writing the above description 1 have seen a larger specimen

tZl
C

fiT°
n
°J

Dr
-
HunSerford - " measure. 31 millims. inlength and 15 in diameter; and the markings are rather larger

certain spots a little above the middle of the last whorl taking theiorm of a transverse interrupted band (fig. la).

2. CONUS CEYLANENSIS, HwaSS.

iZt l^^i\2nftrz Island; varieties at Sandwich

Nat nS
U
f«77

MA
,

(DEILLIA) VARIABI"S
>
Smith, Annals & Mag.Nat. Hist. 1877, vol. xix. p. 495. (Plate L. figs. 2 & 3 )There is a non-adult variety of this species, which does not ex-

hibit at this stage of growth any indication of the slight umbilical

23!
i°n

-7. I

1S C
u
harac *eristic of the mature shell. °It is whitish

dotted with brown beneath the suture, and stained with a darker tintabove it in the spaces between the short costae ; and the spiral lirse

the middle by a broad brownish band, which is darker at the ed-esand below this it is entirely white. ° '

4. Pleurotoma (Drillia) wilmeri. (Plate L. fi». 4 )Shell subfusiform not rimate, white, dotted with brown beneaththe sutural hne and with a series of brown dots or (in other word,)an interrupted line around the middle, the dots being situated uabove the interspaces between the nodules, which form a series ahtte below the middle of the whorls. The lower half of the body-whorl dark brown
; and a spot of the same colour stains the shell atthe superior sinus
; the apex is also brown. Whorls ten, broadlyconcave above, and somewhat acutely noduled below ; nodules eleven

TtZ^7r>
therUhiTe Wh°r1

'
the last vol^on transveS

striated, the oasal stme being stronger than elsewhere; aperturerather small, white, stained with dark brown at the short basal canallabrum thin arcuate when viewed laterally, deeply and broadly'
inuated at the suture, with a second small sinus or indentation nearthe base; columella but little curved or sinuous, covered with a thin

16 mill

C

dSm
y
'6
erminatlnS "^ " * lar§ewhite tubercle. Length

This shell is very distinguishable from its congeners, on account ofthe peculiarity of its painting, and the series of sharpish tubercles
enci cling the whorls. I have much pleasure in naming it afterCapt. Wilmer, its discoverer.

8

5. Terebra affinis, Gray.
Hah. Philippines, Fiji, Tahiti.

6. Terebra exigua, Deshayes.
Sab. East Australia.
It is interesting to obtain authentic examples of this species from

Proc. Zool. Soc—1878, No. LIU. 53
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the Andaman Islands, as the type shells were described as East-

Australian. The specimen before me, which is apparently adult, has

a length of 21 millims., and the last whorl is 4 in diameter. The
costas (about 18 on a whorl) are thickest at the upper extremity,

above the sulcus which parts off the infrasutural belt, gradually

attenuating downwards, and at length become quite obsolete at the

extreme base of the body-whorl.

7- Mtjrex (Muricidea) cirrosus, Hinds.

Hab. Straits of Macassar (Hinds).

Some small specimens of this charming shell were dredged by

Capt. Wilmer, one of which possesses an unusually long canal.

8. Murex (Muricidea) rusticus, Reeve. (Plate L. fig. 5.)

Hab. ?

I feel uncertain whether the Andamanese shell is without doubt the

same species as that figured by Reeve. It agrees very well with the

description, but exhibits some difference from the figure, which is

very coarsely executed. The number of transverse ridges is greater,

the" mouth a little smaller ; and the fronds, although a little broken

and worn, would not I think, if perfect, be as long as those repre-

sented in the figure.

9. Murex (Muricidea) barclayana, H. Adams.

Coralliophila barclayana, H. Ad. P. Z. S. 1873, p. 205, pi. 23.

fig. 1.

Hab. Mauritius (H. Ad.).

The Andamanese specimen of this species, the type of which is

now in the British Museum, is only 2 1 millims. in length, yet appa-

rently full-grown. Its coloration is much less brilliant than the

representation of the described shell, being pale pinkish white, with

the lateral varix and the termination of the canal tinged with brown,

the aperture being light purple.

10. Murex (Ocinebra) breviculus, Sowerby, Proc. Zool. Soc
1840, p. 146; Conchol. lllustr. fig. 37.

M. tetragonus, Reeve (non Broderip), Conch. Icon. iii. fig. 118.

Hab. ?

A single, much worn, yet undoubted example of this species is

valuable as indicating the habitat of so interesting a form. Reeve
considers it a short variety of Broderip's M. tetragonus, the

figure he gives of the latter representing a typical breviculus. M.
tetragonus proper is well figured by Sowerby in his ' Conchological

Illustrations,' fig. 25. Judging from the specimens of the two species

which I have examined, all of them unfortunately in a more or less

worn and faded condition, I am of opinion that they are specifically

distinct. Besides the much stouter and less-produced form of M.
breviculus, its aperture is larger and more circular, white or slightly

blotched with brown far within ; the transverse costae, especially

on the obtuse varices, are also brown. M. tetragonus, on the other
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hand, is white, or very pale purple, and the aperture, the interior of the

basal channel, and the columella, are of a uniform light purple. It

is true, however, that the sculpture in both is remarkably similar.

11. Columbella (Anachis) nigricostata. (Plate L. fig. 6.)

Shell acuminately ovate, subturreted ; beneath a thin dirty yellowish

epidermis, white, with black ribs, with a series of white spots on the

costae a little above the middle of the last whorl, and with a black

elongate spot or line in each of the interstices between the ribs, those

towards the labrum being produced downwards to the base in a

rather zigzag manner. Whorls 8, a little convex, with about 12

thinnish ribs on each. Body-whorl a little flattened or even concave

at its broadest part ; the ribs in front are produced somewhat below

the middle j and on the back four or five nearest the lip are developed

only a short distance from the suture, leaving the whorl below them
smooth. At the base it is transversely grooved, the eight or nine

ridges or lirse between the sulci being spotted with black. These
spots are the continuation of the colouring of the longitudinal costae.

Aperture small, narrow, bluish white within ; labrum exteriorly

thickened, thin at the edge and bearing about 8 tubercles within, of

which the three or four upper ones are the largest ; columella sub-

erect, slightly convex at the middle, covered with a thin callosity,

with a free margin, through which the transverse ridges which wind
round the end or cauda of the whorl appear somewhat in the form

of nodules. Length 12^- mill., diam. 6.

This species is well characterized by its coloration, the black costae

contrasting conspicuously with the pale interstices. It is consider-

ably like C. terpsichore, Sowerby, in form and sculpture, but different

in colour.

12. Columbella (Atilia) puella, Sowerby; Reeve, Conch.

Icon. xi. sp. 65.

Hab. Philippines.

The plicae on the back of the body-whorl are almost obsolete ; but

immediately behind the labrum three are well developed and situated

very close together, thus forming a very strong postlabral varix.

The denticulation within the aperture consists of about eight short

fine lirae. The columella is coated with a thickish enamel, and is

armed with about seven fine, short, transverse lirations.

13. Engina astricta, Reeve-

Ricinula astricta, Reeve, Conch. Icon. iii. fig. 31.

Hab. ? (Rve).

14. Nassa elegans, Kiener ; Reeve, Conch. Icon. viii. pi. 2.

fig. 10 (not good) ; Kiener, Coq. Viv. pi. 24. fig. 97.

Hab. Indian Ocean.

15. Nassa crenulata, Bruguiere; Reeve, Conch. Icon. sp. 2;
Kiener, Coq. Viv. pi. 23. fig. 90.

Hab. Philippines.

53*
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16. Nassa taenia, Gmelin, Syst. Nat. p. 3493 ; Knorr, Vergniig.

v. pi. 10. fig. 3.

N. olivacea, Bruguiere, Reeve, fig. 19; Kiener, pi. 15. fig. 53.

Hab. "West Indies" {Lamarck and Reeve); Ceylon and Chili

(Kiener).

"West Indies," which is cited by some authors as the home of this

species, is doubtless erroneous ; for it is scarcely possible that any species

of Mollusca living on the shore between tide-marks could be found

inhabiting such remote localities as the Andaman Islands and the

West Indies. It was collected by Cuming on mud banks in the

Bay of Manilla ; and the specimens obtained by Capt. Wilmer were

found on the mud in mangrove-swamps.

17. Nassa lurida, Gould, Proc. Boston Soc. Nat. Hist. 1849,

vol. hi. p. 153 ; Atlas, Wilkes's Explor. Exped. pi. 19. fig. 325 a, c ;

Otia, p. fi8.

N. disj)ar,A. Adams, P. Z. S. 1851, p. 96; Reeve, Conch. Ic. fig.45.

Hab. Samoa Islands (Gould) ; Philippines (Reeve).

18. Nassa bifaria, Baird, Cruise of the Curacoa, p. 436, pi. 38.

figs. 1, 2. (Plate L. fig. 7.)

Hab. New Caledonia

The type of this species was brought from New Caledonia. The
Andaman specimens differ from that form in a few respects : the

plicae on the body-whorl are more numerous and more developed

towards the base ; and the transverse sulci on the central portion are

generally more pronounced.

19. Nassa monile, Kiener, Coq. Viv. pi. 11. fig. 40; Reeve,

Conch. Ic. fig. 38.

Hab. Philippines.

20. Nassa margaritifera, Dunker.

Buccinum margaritiferum, Dkr., Philippi's Abbild. vol. iii. pi. 1.

fig. 12. (Non Nassa margaritifera, Dkr., Reeve, figs. 59 a, b.)

N. costellifera, A.Adams, P. Z. S. 1851, p. 113; Reeve, figs. 58 a, b.

Hab. Rocks below Ross Island ; Port Blair (Wilmer).

The shell figured by Reeve as margaritifera of Dunker certainly

is distinct from that species, and may possibly be a closely ribbed

variety of Nassa mvrginulata, Lamarck.

21. Nassa stigmaria, A. Adams, P. Z. S. 1851, p. 96; Reeve,

Conch. Icon. sp. 42.

Hab. "Dredged in deep water, Port Blair" (Wilmer). Other
localities are Japan, Philippines, and New Caledonia.

The specimens from the Andaman Islands are very much smaller

than that figured by Reeve, having only a length of 10 to 13 millims.

In all other respects they agree very well, varying one from another
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in the length of the spire, the proximity of the series of granules, and
the size of them.

A peculiarity of this species consists in the manner in which some
of the yellowish tubercules are as it were set in an irregular darker-

coloured ring, or, in other words, are surrounded by a dark line at

their base.

22. Nassa gemmulifera, A. Adams, P. Z. S. 1851, p. 99 ; Reeve,

Conch. Icon. vhi. figs. 132 a, b.

Hab. Philippines (Cuming).

23. Nassa albescens, Dunker.

Buccinum albescens, Philippi's Abbild. neuer Conch, iii. pi. 2. fig.

15.

Nassa albescens, Reeve, Conch. Icon. viii. fig. 100.

Hub. West Indies (Bunker and Reeve) ; Sandwich Islands.

This species is undoubtedly an East- and not West-Indian species.

It has been found at the Sandwich Islands by Pease, and also at other

localities in the Pacific.

24. Nassa (Arcularia) globosa, Quoy and Gaimard.

Buccinum globosum, Q. and G. Voy. Astrolabe, pi. 32. figs. 25-27.

Nassa globosa, Reeve, Conch. Icon. viii. figs. 62 a, b.

Hub. Vanikoro Island and New Ireland (Quoy).

25. Nassa marratii, Smith, Journ. Linn. Soc. xii. p. 543, pi. 30.

fig. 4. (Plate L. fig. 8.)

Hab. Solomon Islands.

This species I described from specimens collected at the Solomon
Islands. The shells from the Andaman Islands are a trifle larger,

having a length of 19 millims ; with the exception of this difference,

they agree perfectly with the typical shells. In the above-quoted

figure of this species the form of the aperture is not at all correctly

drawn. The columella has not such a long curve ; and the labrum

should be more expanded at basal end.

26. Nassa (Hima) sistroidea, G. andH. Nevill, Journ. Asiatic

Soc. Bengal, 1874, xliii. part 2, pi. 1. fig. 6.

Hab. "Found in one spot below the rocks near the barracks, Ross

Island, very local" (JVilmer).

In their description of this interesting species, Messrs. Nevill do

not remark upon the curious way in which the costae on the body-

whorl are trinodose through the prominence of some of the transverse

lirse at intervals. The uppermost row of nodulous projections borders

the depression or elevation at the top of the whorl ; the median series

is situated about the middle, and the lowermost a little below that.

This I take to be a specific character, as it is present in all the adult,

specimens which I have seen, and the above-named figure of their type

also exhibits this peculiarity. The whitish band which is seen within

the aperture runs between the uppermost and median series of nodules.



810 MR. E. A. SMITH ON MARINE SHELLS [Nov. 5,

Besides the two or three " plaits, " which perhaps should rather he

termed elongate tubercles, at the base of the columella, there is a

small one at the upper part, usually present in most species of Nassa.

N. trinodosa of Smith has the same nodulation on the last whorl,

but, however, is quite distiuct from this species. It differs in colour,

has fewer longitudinal costse, which are less granulous ; and the spiral

thread-like lirse which cross them are fewer and less prominent.

AT

. subspinosa of Lamarck is another allied species of much the

same form, and having the same character of sculpture ; only the

nodules are much more prominent and the ribs less numerous.

27. Nassa (Arcularia) granifera, Kiener, Coq. Viv. pi. 27.

fig. Ill; Reeve, Conch. Ic. viii. fig. 72.

Hab. Philippines (Reeve).

28. Nassa (Arcularia) bimaculosa, A. Ad. P. Z. S. 1851,

p. 102; Reeve, Conch. Icon. viii. sp. 61.

Hab. Philippines (Cuming) ; "Andaman Islands, on sand banks

at low tide ; very active animal" (Wilmer).

29. Nassa (Arcularia) callospira, A. Ad. P. Z. S. 1851, p.

102 ; Reeve, Conch. Icon. viii. figs. 66 a, b ; G. and H. Nevill, Journ.

Asiatic Soc. Bengal, 1874, vol. xliii. pt. 2, pi. figs. 5, 5 a.

Hab. Andaman Islands (Nevill and Wilmsr) ; Philippines (Cu-

miny).

On comparing an Andaman specimen with the type of the species,

I do not hesitate for a moment with regard to its identity.

30. Nassa horrida Dunker.

Buccinum horridum, Dkr., Philippi's Abbild. ueuer Conch, iii. pi.

2. fig. 8.

Nassa horrida, Dkr., Reeve, Conch. Icon. viii. figs. 69 a, b.

N. curta, Gould, Otia, p. 69 ; Atlas, Wilkes's Explor. Exped. pi.

19. figs. 326 a, b.

Hab. Samoa Islands (Gould).

31. Nassa echinata, A. Adams, P. Z. S. 1851, p. 101 ; Reeve,

Conch. Icon. viii. fig. 131. (Plate L. fig. 9.)

Hab. Philippines.

The Andaman specimens are all shorter than the type, which is

figured by Reeve ; and not one of them has the fifth or lowermost series

of nodules on the body-whorl, which is very closely approximated to

the fourth row. In other respects they agree perfectly with the typical

shells said to have been found at the Philippine Islands. This species

is allied to N. mnricata of Quoy and Gaimard, yet is perfectly distinct.

It differs from that species in being almost quite smooth in the inter-

stices between the nodules, there being only the faintest indication of

spiral striae in some specimens. The aperture, too, is less elongate,

and the margin of the basal canal is stained with dark brown. This
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is very characteristic, and, although not referred to by Reeve or Adams,
is constant in all the specimens which I have seen.

The colour is whitish, with the oblique longitudinal costse usually

pale brown ; and the tips of the rather acute nodules are white.

Nassa gruneri, Dunker, is another closely allied form, yet readily dis-

tinguished by its colour and sculpture.

32. Phos senticostjm, Linn.

Hab. Philippines.

This beautiful and well-known species varies very considerably in

colour, from white with dark transverse bands to uniform rich purple-

brown, with some of the spiral thread-like lirse yellow.

33. Phos roseatum, Hinds.

Hab. Philippines, Moluccas, &c.

34. Phos textum, Gmel.

Buccinum blainvillei, Deshayes.

B. cancellatum, Quoy & Gaimard.
Phos cyanostoma, Sowb. (not of A.. Ad.), Thes. fig. 46.

Hab. Philippines.

The shell figured by Sowerby as P. cyanostoma of A. Adams is

a slight variety of P. textum, differing in having a somewhat elongated

spire and the body-whorl a trifle shorter than usual, and constricted

just above the raised ridge which encircles the extreme base or cauda

of the whorl. The painting is precisely the same in both forms. The
true cyanostoma (described in the Proc. Zool. Soc. 1850, p. 155) is

very like this variety in form and sculpture, but is distinguished by
the margins of the columella and labrum and the tip of the body-

whorl being stained with violet.

35. Fusus? abnormis. (Plate L. fig. 10.)

Shell imperforate, oblong, turreted, pale yellowish-brown ; whorls

9, very convex, divided by a deep channelled suture, obliquely plicated ;

plicae or costse rounded, swollen, gradually increasing in size from the

apex downwards and becoming less prominent, crossed by numerous
slender finely-scaled lirse, which are alternately coarser and finer,

numbering about 15 on the penultimate and about 40 on the last

whorl; aperture small, irregularly pyriform, about one third as long as

the entire shell, dirty white within, with the outer lip simple, with 10

fine thread-like lirse, which extend within as far as can be observed,

but do not attain quite to the edge of the lip : basal canal short,

narrow, oblique, and a little recurved. Length 23 mill., diam. 11|.

This species is totally unique in form and sculpture ; and it is with

considerable doubt that I have placed it among the species of Fusus.

It also exhibits some affinity with Coralliophila, which genus, as

generally accepted, contains a group of species which are usually

inhabitants of Madrepores, and are characterized by the white or

purplish colour, and the scaly nature of the transverse ridges, and

the shortish open channel at the base of the aperture, which is
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Urate within. The present species is remarkable for the great

convexity of the whorls, and the fiueness of the spiral scaly lirse.

The aperture also is unusually short in proportion to the whole length ;

and the lirse within are very fine, and produced as far as the eye can

trace inwards.

36. SlSTRTJM MARGARITICOLA, BlUguieie.

Hab. Singapore ; Lord Hood's Island ; Natal.

37. Latirus decoratus, A. Adams, P. Z. S. 1854, p. 316;

Kuster, Con. Cab. Ad. 2, pi. 25. figs. 12, 13 (as Turbinella).

(Plate L. fig. 11.)

Hab. New Zealand {Adams).

The Andaman variety of this species has the longitudinal costse

much thicker, and consequently fewer in a whorl, than the New-

Zealand form ; and the colour is a little different. The general tint is

whitish with a blush of rose, the two granulous lirse beneath the

suture light brown, interstices between the costse dark brown, the

body-whorl with a rose-coloured band bordered on each side by a

white liration around the middle, the tip of the canal blackish, the

columella and outer lip pinkish, and the apex of the spire pink. The

colour of this species ("alba castaneo varie picta") given by Adams

does not at all describe the variety of painting. There are two speci-

mens in the Cumingian collection, both pinkish white with a rosy

apex and a pinkish aperture ; and one, probably the type, has the dark

brown tip to the canal. The shell figured in the Conchylien-Cabinet

is larger than the type or the Andaman specimens. The former is

18 mill, long, 1 7 in diameter, and the largest of the latter 20 in length

and 8 in width.

35. Latirus fastigium (Reeve). (Plate L. fig. 12.)

Turbinella fastigiwn, Reeve, Couch. Ic. iv. figs. 72 a, b.

Hab. Ceylon.

Of this species the British Museum possesses three specimens

—

one from Ceylon, the type (the habitat of which is unknown), and the

third presented by Capt.Wilmer, from the Andaman Islands. Two of

them have six longitudinal costae, whilst the type has only five. The
latter is an immature shell ; and consequently the figure of it in the

'Conchologia Iconica' does not convey a true idea of the aperture in

the adult. When perfect the canal is a little longer and the columella

is covered with a callosity, the edge of which is produced, and at the

base of the shell forms an umbilical fissure.

Reeve does not mention that one or two of the spiral lirse just be-

neath the suture are conspicuously scabrous ; nor does he point out

that 4 or 5 of them around the cauda of the body-whorl are also

scabrous and thicker than the rest, which are frequently alternately

coarser and finer. The plaits on the columella are somewhat in-

distinct and about five in number ; and the aperture is finely lirated

within, the lirse terminating at some distance from the margin of the

labrum.
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39. Latirus incarnatus (Deshayes), var.

Turbinella incarnatus, Desk., Kiener, Coq. Viv. pi. 18. fig. 3;
Reeve, Conch. Icon. iv. fig. 55.

Hab. Philippines; Australia.

The shell from the Andaman Islands, which I consider a variety of

this species, is light brown and darker between the ribs ; the apex of

the spire is pinkish ; and the body-whorl has two spiral whitish or

yellowish lirse, one above and the other below the middle of it, the

former being visible on the penultimate and antepenultimate whorls.

The aperture and columella are pinkish, the outer lip finely lirate

within ; and the columella has one or two rather indistinct plicae at

the base.

40. Mitra mcesta, Reeve, Conch. Icon. ii. sp. 323. (Plate L.
fig. 13.)

Hab. Philippine Islands.

Shell fusiform, turreted, olive-brown, subrimate. Whorls 10 or 11,

shortly tabulated above, but very slightly convex at the sides, spirally

grooved with three narrow subequidistant sulci, the uppermost one
at the top of the whorls, dividing off a thickened edge to the tabula-

tion, which is channelled ; this thickened belt is of a brighter brown
colour than the rest of the shell. Last whorl transversely sulcated

throughout; sulci about 11 in number; a few of the superior ones,

with the exception of the^ uppermost, more or less obsolete; those

below the middle broader and deeper, leaving raised ridges or lirse

between them. Aperture narrow, brownish within, a little less in

length than half the entire shell ; columella furnished with a thickish

callosity, with a raised free edge forming in the umbilical region a

slight fissure
;

plaits 4, the uppermost thickest, the others in turn

by degrees finer; basal channel and tip of the whorl dark brown.
Length 19 mill., diam. 6g.

This species is remarkable on account of the turreted character of

the spire. The tabulation of the whorls, however, is narrow and
shallowly channelled. The Andaman specimen differs from the

type in having the whorls more distinctly turreted ; the spiral sulci

are not so pronounced ; and the colour is somewhat different. In the

type (which is a worn shell), the upper part of the whorls is white,

whilst in the specimen above described it is light brown.

41. Mitra marle, A. Adams, Proc. Zool. Soc. 1851, p. 140.

(Plate L. fig. 14.)

Hab. Eastern Seas.

In describing this species Adams writes, " labro intus sulcato."

I have carefully examined the type specimens in Cuming's collection

and also the Andamese shell, and do not find a trace of sulcatum

within the labrum of any of them, and therefore conclude that the

observation of Mr. Adams was incorrect.

The body-whorl has two broad purplish-brown bands indistinctly

separated by a faint light zone occupying the greater part of the whorl.

Beneath the suture there is a greyish-white band. The entire surface
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is variegated with fine white zigzag lines and small brownish spots,

principally on the upper edges of the transverse lirse. The superior

margin of the upper purplish-brown band is interrupted by opaque

white blotches edged on one side by dark brown. In the Monograph

of this genus (Thesaurus Conchyl. iv.) Sowerby cosiders this species

a variety of M. incisa, Ad. & Reeve. However, I think there are

sufficient differences to separate them. The form of the latter is

narrower, the whorls proportionally higher, the transverse ridges on

the spire flatter, and the spire itself is less acutely conical.

42. Mitra (Cancilla) annulata, Reeve, Conch. Icon. ii. sp.

103.

M. nitens, Kiener, Coq. Viv. pi. 29. fig. 96.

Hab. Zanzibar (Reeve).

The plaits on the columella are not invariably five in number, some

specimens being furnished with a sixth. The shells from the Anda-
man Islands have less of the brown markings than appear in Reeve's

figure, and in this respect resemble more the specimen delineated by

Kiener.

43. Mitra (Cancilla) philippinarum, A. Adams, P. Z.S.

1851, p. 141.

M. Jlammea, Reeve (not of Quoy & Gaimard), Conch. Icon. ii.

fig. 120.

Hab. Philippine Islands.

This species, when in fine condition, has the transverse costse prettily

marked with small, close-set, olive-brownish dots. These are not

mentioned by Reeve or Adams, owing to the fact that the specimens in

Cuming's collection which they described are somewhat worn or over-

cleaned ; however, they are traceable when closely searched for.

44. Mitra (Chrysame) tabantjla, Lamk., Kiener, Coq. Viv.

pi. 9. fig. 27 ; Voy. Astrolabe, pi. 45 bis, figs. 10-13 ; Reeve, Conch.

Icon. ii. fig. 332.

Hab. Philippines {Reeve) ; Vanikoro (Quoy).
The specimen of this species from the Andamans is rather small,

and of a uniform deep brown colour. The three plaits on the colu-

mella are whitish, the aperture olivaceous ; and the outer lip has

three or four conspicuous tubercular teeth at a short distance from

the upper extremity.

45. Mitra (Cylindra) undtjlosa, Reeve, Conch. Icon, species

193, fig. 192.

Hab. Philippines (Cuming).

A very short stunted variety was obtained by Capt. Wilmer. It

has eight plaits on the columella, whereof the uppermost is much
thicker than the rest.

46. Mitra (Callithea) acupicta, Reeve, Conch. Icon. fig. 76.

The Andaman shell agrees precisely in form with the type from

Zanzibar ; but the longitudinal costse are less numerous.
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47. Mitra (Callithea) obeliscus, Reeve, Conch. Icon. ii.

fig. 107.

A small specimen, not quite adult, from the Andaman Islands,
agrees with those from the Philippines in all respects, but has the
second white band below the middle of the body-whorl more con-
spicuous than usual.

48. Mitra (Costellaria) exasperata, Chemnitz ; Reeve,
Conch. Icon. fig. 162.

M. torulosa, Lamk., Kiener, Coq. Viv. pi. 25. fig. 77.

Hab. Java ; Philippines.

49. Mitra (Costellaria) deshayesii, Reeve, Conch. Icon,
fig. 170.

Hab. New Caledonia (Mus. Cuming).
Capt. Wilmer tells me that the orange-scarlet markings on this

pretty species fade considerably after death. One of the specimens
he collected is 25 millims. long. The mouth is purplish black
within, with a single white zone ; and the lip is white within at the
margin.

50. Ranella ptjsilla, Broderip, P. Z. S. 1832, p. 194; Sowerby,
Conchol. Illustr. fig. 1*, fig. la, var.; Reeve, Conch. Icon. ii. figs. 44
a, b (both varieties). (Plate L. fig. 15).

Triton laciniatum, Mighels, fide Pease, Amer. Journ. Conch, iv.

p. 107.

Var. =22. rosea, Reeve, I. c. fig. 46.

Var. =Bursa concinna, Dkr. P. Z. S. 1862, p. 239.

Hab. Lord Hcod's Island and Philippine Islands ; Red Sea.
R. rosea, Reeve, and concinna, Dkr., which I consider varieties

of this species, are distinguished from the normal form almost solely

on account of a difference in colour. If this were tenable, the Anda-
man shell would constitute a third species ; for it certainly varies in
this respect either from R. pusil/a, concinna, or rosea. The
principal colour is reddish brown ; the lowermost series of granules on
the upper whorls, the fourth and fifth series from the top of the
body-whorl, and the second rib from the suture on each varix, on all

the whorls, are yellow. The columella is purple, with three or four
transverse whitish nodules, and within the outer lip near its edge there
are about eight white bead-like granules on a dark-purple ground.
The interior of the aperture is purple-brown, with the exterior yellow
zone visible.

The normal form of the species described by Broderip is white in

every part. In the Museum series of nearly 40 specimens there are
various intermediate and connecting gradations between this and the
pink form (rosea) or the brown variety (concinna). In fact,

the differences are so subtle, that I feel it impossible to draw a line

of distinction any where between these varieties. The difference in

specimens apparently adult is very striking. The largest example of
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the variety (rosea) measures 22 millims. in length, whilst a very

small one is only 9 millims. long.

The tuberculation is also subject to considerable variation. The
number of the transverse series of granules appears to be very con-

stant, there being invariably three principal rows in the upper whorls,

and seven in the body-whorl, but the size and number of the gra-

nules differ in various examples ; and this difference is not peculiar

to each form, but exists in shells belonging to the same variety.

Reeve describes the tubercle-like nodules on the angle of rosea as

bipartite. This is scarcely correct ; for there certainly are two series

at this point ; and being situated rather closely together, they might

be considered single nodules subdivided.

51. Triton (Simpulum) strangei, A.Adams & Angas, P. Z. S.

1864, p. 35. (Plate L. fig. 16.)

Hab. Moreton Bay, East Australia.

The whorls in this species are seven in number, and not four as

described by the authors of it. The four apical or nuclear volutions

are smooth, convex, and horn-colour ; the remaining three are some-

what concave beneath the suture, of a pale brown colour ; and the

varix on the labrum between the spiral ridge is stained with bright

red, and the canal with brown.

The transverse costse are described by Adams and Angas as being

trisulcate. This, however, is not the case ; for there are only two

sulci, making each of the ridges trilirate, the central liration being

most prominent. The costse are prettily undulated, owing to their

being prominent at intervals where they cross the longitudinal sub-

plications ; there are two of them round the middle of the penulti-

mate whorl, and the one preceding it, and five on the last. The aper-

ture is white, and the columella furnished with a tubercle at both ex-

tremities ; the Andaman specimen, besides these, has a few interme-

diate ones. The labrum is strongly varicose, and has six coarse

lirations within.

52. Torinia perspectiviunculus, var. (Plate L. figs. 17-

\7b.)

Hab. Red Sea, Seychelles Islands, Philippines, Pacific Islands, &c.

The Andaman and Seychelles specimens of this widely distributed

and very diversely shaped species are very depressed in form, similar

to the variety (planulata) figured by Hanley in Sowerby's 'The-

saurus Conchyliorum,' vol. hi. pi. 254. fig. 63.

The operculum is very elongate-conical, having a marked resem-

blauce in form to a small Triphoris.

53. Cyprea gangrenosa, Solander.

Hab. Zanzibar, Mozambique.

54. Litorina uniwlata, Gray, Philippi's Abbild. ii. pi. 5.

figs. 17, 18 ; Reeve, Conch. Icon. figs. 67 b-d (?fig. 67«).

Hab. North Australia, Philippines, and Society Islands.
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55. Litorina ventricosa, Philippi, Abbild. iii. pi. 6. fig. 19 ;

Reeve, Conch. Icon. fig. 93.

Hab. Pulo Penang.
L. novcEzealandia, Reeve, and L. melanacme, Smith, have a some-

what similar ventricose form, but differ in colour and the absence
of the granulation on the transverse ridges between the sulci.

56. Cerithium (Vertagtjs) kochi, Philippi, Abbild. iii. pi. 1.

fig. 3 ; Conch. Icon. figs. 26 a, b. (Plate L. fig. 18.)

Hab. East Africa, Philippines, Japan.
The Andaman specimens are small, but agree very closely in de-

tail of sculpture with more typical ones, yet differ rather in colour.
They are pale horn-colour, with the granules, varices, and a band at
the top of the whorls whitish. Behind the varices they are blotched
with dark brown

; and their entire surface is irregularly dotted and
spotted with brown, and the transverse thread-like striae are also of
the same colour ; the liration below the middle of the body-whorl,
which is more prominent than the rest, is white, ornamented with
brown dots.

57. Cerithium (Vertagtjs) turrttum, Sowerby, Thesaurus,
ii. pi. 180. fig. 101 ; Reeve, Conch. Icon. xv. fig. 58 ; Smith, Annals
& Mag. Nat. Hist. 1875, xvi. p. 106. (Plate L. fig. 19.)

Hab. Philippines, Japan.
The shells in the present collection are in colour and sculpture

exactly like those which I described in the Annals and Mag. Nat.
Hist,, from Japan, but a trifle smaller.

58. Triphoris sculptus, Hinds, Voy. Sulphur, pi. 8. fig. 3.

Hab. Straits of Malacca (Hinds).

59. TURRITELLA INFRACONSTRICTA. (Plate L. fig. 20.)

Shell subulate, subturreted, brownish white, ornamented with
countless minute reddish-brown dots. Whorls about 20, somewhat
convex at the top and sides, and slopingly narrowed at the base, thus
making the width at the suture considerably less then a little distance
above it, transversely finely lirated ; liree varying in thickness, a few
being a trifle coarser than the rest, two especially—the upper, situated
very near the middle of the whorl, and the lower one at the broadest
part of it, being conspicuous and forming indistinct angles ; they are
all minutely dotted with brown. Last whorl excavated beneath,
finely lirated, and of a uniform brownish white or pale pink tint,

with a rather acute ridge circumscribing the base. Aperture irregu-
larly obliquely quadrate, of the same colour as the exterior ; but the
flattened base is coated with a thin pale rose-coloured enamel. Colu-
mella slightly oblique and a little arcuate. Length 50 millims.,

diam. 12.

This species, like most others in the genus, is chiefly distinguished
by the form of the whorl, the character of the markings, and the
spiral liration. The dottings on the ridges are very small, and are
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arranged under one another in oblique and more or less flexuous lines.

In other words, the whorls are ornamented with fine oblique or

flexuous lines, which are interrupted by numerous spiral sulci, thus

producing series of dots. Through the prominence, although slight,

of the two principal lirse, the whorls between them appear somewhat
concave, and the ridge around the base of the last whorl passes

just above the labrum and winds up the spire at the sutural line.

60. Amalthea australis, Lamarck.

Hab. Kangaroo Island, Australia, Philippines.

61. Gladius (Rimella) cancellatus, Lamarck ; Kiener, Coq.
Viv. (Rostellaria), pi. 3. f. 3.

Hab. " Chili and Moluccas " {Kiener).

62. Xenophora solarioides, Reeve.

Phorus solarioides, Reeve, Conch. Icon. i. fig. 8.

Hab. Philippine Islands.

63. Trochus (Clanculus) microdon, A. Adams, P. Z. S.

1851, p. 162. (Plate L. figs. 21-216.)

Hab. ?

This species, the habitat of which was not hitherto known, is not

very fully described by Adams. The colour is subject to consider-

able variation. The series of granules are usually lightish brown,

and the interstices almost black. This simplicity of colour is de-

stroyed by broad, irregular, white patches radiating from the suture

;

and many of the granules, especially on the base, are white. Two
or three of the series of the interstices between them around the

umbilicus are white, only a few of the granules being brown. The
whorls are six in number and rather convex.

64. Trochus (Monilea) calyculus, Wood, Index Test. Suppl.

pi. 6. f. 44 ; Adams, Gen. Rec. Moll. hi. pi. 49. figs. 3-36.

Trochus (Monilea) masoni, G. & H. Nevill, Journal Asiat. Soc.

Bengal, 1874, vol. xliii. part 2, pi. 1. figs. 1, la.

Hab. Eastern Seas {A. Adams, P.Z. S. 1851).

On comparing Andaman specimens of this species with the type

presented to the British Museum by the late Dr. Gray, I have not

the slightest doubt of their specific identity.

65. Trochus (Forskahlia) pulcherrimus, A. Adams, Gen.

Rec. Moll. i. p. 432. (Plate L. figs. 22, 22 a.)

Gibbula pulcherrima, A. Ad. P. Z. S. 1854, p. 39.

Hab. China Sea.

The colour of this beautiful species varies in some examples, but

appears to be constant in its distribution. The oblique arcuate

pink or scarlet stripes on the upper part of the body-whorl, which

in some specimens are black, generally terminate a little above the

middle. At this part the whorl is encircled by two close-set gra-
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nulous lirae, with a furrow on each side, whereof the lower is the

more conspicuous. Immediately below this the colour of the inter-

rupted scarlet stripes changes to black, and they assume the form of

somewhat quadrate spots, but towards the aperture become more

flame-like and merge into scarlet.

66. Haliotis varia, Linne.

H. varia, Linn., teste Reeve, Conch. Icon. iii. sp. 4.

Hab. Philippines.

67. Atys cylindrica, Helblhig; Sowerby, Thesaurus, ii. pi. 125.

f. 114.

Var. = Bulla solida, Brug. Enev. Meth. pi. 360. f. 2 ; Thesaurus,

pi. 124. figs. 112, 113.

Var.=Jtys elongata, A. Ad.; Sowerby, Thesaurus, ii. pi. 125.

fig. 121.

Hab. Philippines, Ceylon.

68. Carditjm hystrix, Reeve, Conch. Icon. ii. figs. 40 a, b.

Hub. Philippines {Cuming').

The Andaman specimen of this lovely shell belongs to Reeve's var.

(5, being pure white, with the exception of a pale tint of pink on the

posterior side near the ligament.

69. Cardium (L^vicardium) australe, Sowerby, Proc. Zool.

Soc. 1840, p. 105 ; Conch. Illust. figs. 12, 12* (overcoloured) ; Reeve,

Conch. Icon. ii. fig. 97.

C. pulchi-um, Reeve, Conch. Icon. fig. 98.

Hab. Philippines, China, Ceylon.

The differences of form, sculpture, and colouring which Reeve con-

sidered sufficient to distinguish his C.pulehrum from C. australe are, in

my opinion, hardly sufficient to constitute a variety. The form in

almost every species of Cardium is subject to considerable variation,

and likewise the colour. Reeve does not mention that the anterior

dorsal area in his type is blotched with purple at the extremity, as

is the case in C. australe. The sculpture of both forms is identical

:

both have the groove on the posterior side, which, within the valves,

forms a raised oblique ridge ; but in some specimens it is more con-

spicuous than in others. The Andaman examples are rather young

and bear the remains of their epidermis, which takes the form of very

thin, short, irregular yellowish lamellae arising from the radiating

striae. Their colour is" whitish or yellow, marked with subconcentric

irregular yellowish brown bands, which are more purple-brown within

the valves and towards the umbones. The latter at the tips and the

hinge-margin are purple ; and within, a line of the same colour extends

from the umbo to about the middle of the valves.

70. Corbula fortisulcata. (Plate L. figs. 23-236.)

Shell very inequivalve, inequilateral, somewhat triangular, dirty

white, solid, rounded at the posterior extremity and beaked anteriorly :
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upper valve slightly carinate from the umbo to the posterior margin,

the keel terminating a little above the middle, rather smooth, finely

concentrically striated by the lines of growth and sulcated at the umbo

;

covered with a thin greyish epidermis, a trifle laminated towards the

margin ; and from the umbo about four rather indistiuct ridges radiate

down the posterior half of the valve, becoming obsolete about the

middle of it, and again conspicuous in some specimens at the margin :

lower valve vastly larger than the other, very deeply and widely con-

centrically sulcated ; sulci fine and close together at the umbo

;

ridges between the sulci very thick and prominent, thicker anteriorly

than at the opposite extremity, and terminated in front by a sulcus or

depression extending from the umbo downwards at a little distance

from the margin, which is raised, taking the form of a stout marginal

ridge which terminates the beaked end of the valve ; transverse

grooves finely striated in the same direction : one tooth in each valve,

that of the upper bifurcate
;

pallial sinus small ; anterior scar sub-

rotund, posterior more elongate. Diam. 14 mill., length 10, thick-

ness 8g ; the lower valve of another larger specimen is 23J mill, in

diameter and 16 long.

For many years several lower valves of this species have been in

the British Museum with the locality "Jack's Island, South Sea,"

attached to them. Others were presented by J. B. Jukes, Esq., in

1845, who dredged them at Port Essiugton in 7 fathoms, from a

muddy bottom ; and two specimens in the Cumingian Collection are

from the same place. The form, the coarse costae (which, however,

are sometimes rather close together), and the anterior raised and
beaked margin of the lower valve well distinguish the species.

71. Crassatella radiata, Sowerby; Reeve, Conch. Icon. i. fig. 12.

Hab. Singapore.

72. Arca(Scapharca)myristica, Reeve, Conch. Icon. ii. sp. 42.

Hab. Philippine Islands (Cuming).

73. Pecten albolineatus, Sowerby, Thesaurus Conch, pi. 14.

figs. 69, 70.

Hab. Philippine Islands.

74. Isognomon samoensis, Baird.

Perna {Isognomon) samoensis, Baird, ' Cruise of the Curagoa,'

p. 454, pi. 42. fig. 8.

Hab. Tutuila, Samoa Islands.

Brachiopoda.

75. Lingula hians, Swainson ; Sowerby, Thesaurus, i. pi. 67.

fig. 4.

Hab. China.

Capt. Wilmer's notes on this species are as follows :

—

" It lives in mud or sandy clay at low-water mark, the shell being

buried about a foot from the surface. It is very easily alarmed, and
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retreats rapidly downwards. In order to collect specimens, I
searched for oval orifices in the mud ; and having found one, a spade
was plunged very deeply in and the mud turned up, the hands then
being used to go deeper

; yet, still, in many cases, the creature was
too quick for the diggers."

EXPLANATION OF PLATE L.

Fig. 1, 1 a. Conus andatnanensis, p. 804.
2. Pleurotoma (Dril/ia) variabilis, p. 80.3.

3- ( ) variabilis, var. p. 805.
4. (

) wihneri, p. 805.
5. Murex (Muricidea) rusficus, p. 80fi.

6. Columbella (Anachis) nigricostata, p. 807.
7. Nassa bifaria, p. 808.
8. marrafii, p. 809.
9. echinata, p. 810.

10. Fusus abnormis, p. 811.
11. Latirus decorafits, p. 812.
12. fastigiwm, p. 812.
13. Mitra mcesta, p. 813.
14. maria>, p. 813.
15. Ranella pusilla, var., p. 815.
16. Triton (Simpulwm) strangei, p. 816.
17. Torinia perspectiviunculus, front view, p. 81l>.
17 a. Ditto, basal view.

17 6. Ditto, operculum.
18. Cerithium (Vertagus) kochi, p. 817.
19. ( ) turritum, p. 817.
20. Tmritella infraconstricta, p. 817.
21. Trochus {Clancidus) microdon, p. 818.
21 a. Ditto, variety.

21 b. Ditto, base.

22. Trochus {Forskahlia) pidcherrimus, p. 818.
22 a. Ditto, base.

23. Corbula fortisulcafa, upper view, p, 819.
23 a. Ditto, lower valve.

23 b. Ditto, top view.

7. A List of the Lepidopterous Insects collected by Mr.
Ossian Limborg in Upper Tenasserim, with Descriptions
of new Species. By F. Moore, F.Z.S., Assistant Cura-
tor, India Museum, London.

[Eeceived September 17, 1878.]

(Plates LI.-LIII.)

This list comprises the Lepidopterous portion of the collection
made on and around the Moulayet range in Upper Tenasserim by
Mr. Limborg, who was accompanied by Mr. Wood-Mason's native
collector, Motiram. The party proceeded, about the middle of
December 18/6, from Moulmein up the Houngduran, collecting as
they went along to the Hills, on and around which, and along the
banks of the river leading to them, the whole collection was made.

Proc. Zool. Soc.— 1878, No. LIV. 54
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The expedition was organized and the funds provided by the

Marquis of Tweeddale, President of the Zoological Society, Mr. W.
T. Blauford, Lt.-Col. Godwin-Austen, Sir E. Clive Bayley, Presi-

dent, and Mr. J. Wood-Mason, Natural-History Secretary of the

Asiatic Society, Calcutta, Mr. R. Lydekker, Dr. J. Anderson, Di-

rector of the Indian Museum, Calcutta, and others.

Papiliones.

Fam. NymphalidjE.

Subfam. Danain^e.

Danais septentrionis.

Danais septentrionis, Butler, Ent. Mo. Mag. xi. p. 163 (1874).

Ahsown ; Meetan, 3000 feet ; Hatsiega ; Houngduran source.

Danais aglea.

Danais aglea, Cramer, Pap. Exot. iv. tab. 377- f. E (1782).

Ahsown ; Hatsiega ; Naththoung to Paboga ; Moolai, 3000-
6000 feet.

Danais vulgaris.

Danais vulgaris, Butler, Ent. Mo. Mag. xi. p. 164 (1874).

Ahsown ; Moulmein to Meetan ; Houngduran source.

Danais melaneus.

Papilio melaneus, Cram. Pap. Exot. i. tab. 30. f. D (1775).

Ahsown ; Moulmein to Meetan.

Danais tytia.

Danais tytia, Gray, Lep. Ins. Nepal, p. 9, pi. 9. f. 2 (1846).

Moolai to Moolat, 4500 feet.

Danais plexippus.

Papilio plexippus, Linn. Syst. Nat. i. 2, p. 767 (1767).

Ahsown ; above Ahsown ; Moulmein to Meetan ; Meetan, 3000
feet ; Taoo, 3000-5000 feet.

Danais chrysippus.

Papilio chrysippus, Linn. Syst. Nat. i. 2, p. 767 (1767).

Ahsown.

Salpinx rhadamanthus.
Papilio rhadamanthus, Fabr. Ent. Syst. Hi. 1, p. 42 (1793).

Ahsown, 2000 feet ; Meetan, 3000 feet ; Hatsiega ; Houugduran

source ; Naththoung to Paboga.

Salpinx crassa.

Euplaa crassa, Butler, Proc. Zool. Soc. 1866, p. 278.

Ahsown ; Moulmein to Meetan ; Hatsiega ; Naththoung to Paboga

;

Taoo, 3000-5000 feet.
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Salpinx masoni, n. sp.

Male. Allied to S. crassa, Butler (Proc. Zool. Soc. 1866, p. 278),
but differing in its darker colour, in the basal area of the fore wing
being bright glossy blue, and the marginal spots on this wing con-

fined more to the apex ; hind wing less convex along the exterior

margin ; otherwise similarly marked.
Expanse 3| inches.

Taoo, 3000-5000 feet ; above Ahsown. In coll. Wood-Mason.
From S. klugii, Moore, this species may be distinguished by the

blue gloss being confined to the basal area, whereas in S. klugii it is

more brilliant and suffuses the entire wing.

Salpinx Margarita.

Euplcea margarita, Butler, Proc. Zool. Soc. 1866, p. 279.

Hatsiega ; Houngduran source.

Trepsichrois midamus.

Papilio midamus, Linn. Syst. Nat. i. 2. p. 765 (1767).

Ahsown, 2000 feet ; Moulmein to Meetan ; Hatsiega j Houng-
duran ; Naththoung to Paboga.

Crastia cupreipennis, n. sp.

Allied to C. modesta, Butler, P. Z. S. 1866, p. 273, from Siam.

Upperside cupreous brown, the outer borders broadly paler, basal

area of fore wing blue-glossed ; cell and contiguous area of hind

wing also blue-glossed ; the two marginal series of spots larger.

Expanse 3| inches.

Hatsiega ; Houngduran source. In coll. Wood-Mason.

Euplcea limborgii, n. sp. (Plate LI. fig. 2.)

Male. Differs from E. deione, Westw., in the fore wing having

some very indistinct submarginal white spots, and the hind wing
having two margiual rows of prominent white spots similar to but

smaller than those in E. margarita, Butler.

Expanse 3| inches.

Ahsown, 2000 feet ; above Ahsown ; Hatsiega ; Houngduran.
In coll. J. Wood-Mason.

Euplcea alcathoe.

Euplcea alcathoe, Godt. Enc. Me'th. ix. p. 178 (1819).

Ahsown, 2000 feet.

Euplcea subdita, n. sp.

Allied to E. core, Cram. Pap. Exot. pi. 266. figs. E, F.

Male. Fore wings shorter, broader, and the posterior margin more
convex : upperside paler, basal area slightly blue, glossed in the fore

wing ; markings similar, smaller and paler, those on the fore wing

indistinct.

Expanse 3^ inches.

Hatsiega. In coll. J. Wood-Mason.
54*
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EuPIXEA GODARTII.

Euploea godartii, Lucas, Rev. Zool. 1853, p. 319.

Ahsown ; Moulmein to Meetan ; Hatsiega ; Houngduran ; Nath-

thoung to Paboga.

Stictoploxa grotei.

Euplcea grotei, Felder, Reise Nov., Lep. ii. p. 339, tab. 49.

•1, $•
Ahsown ; above Ahsown ; Hatsiega to Houngduran.

Subfam. Satyrin^e.

Lethe arcadia.

Papilio arcadia, Cram. Pap. Exot. ii. tab. 11G. f. E, F (1779),

Ahsown.

Lethe mekara.

Bebis mekara, Moore, Catal. Lep. Mus. E.I. C. i. p. 219 (185/ )

Ahsown, 2000 feet; Taoo, 3000-5000 feet.

Lethe rohria.

Papilio rohria, Fabr. Mant. Ins. ii. p. 45 (1787).

Hatsiega ; Naththoung to Paboga ; Taoo, 3000-5000 feet.

Lethe verma.

Satyrus verma, Kollar, Hiigel's Kasch. iv. p. 447, tab. 16. f. 1,

(1844).

Moolai, 3000-6000 feet.

Melanitis ismene.

Papilio ismene, Cram. Pap. Exot. i. tab. 26. f. A, B (1775).

Ahsown, 2000 feet ; Moulmein to Meetan ; Meetan, 3000 feel ;

Naththoung to Paboga ; Moolai, 3000-5000 feet.

Melanitis bela.

Melanitis bela, Moore, Catal. Lep. Mus. E.I. C. i. p. 223 (1857).

Ahsown ; Meetan, 3000 feet, April ; Naththoung to Paboga
;

Moolai, 3000-6000 feet ; Moolai to Moolat, 4500 feet.

Zethera diademoides, n. sp. (Plate LI. fig. 3.)

Male and female. Upperside dark brown : fore wing with a sub-

marginal series of seven small bluish-white spots, which decrease in

size to the costa ; a marginal series of smaller less distinct spots, two
between each vein : hind wing with a series of six large broad oval

spots ; a submarginal series of small reversely triangular spots, and
a marginal series of smaller narrow spots, the two latter series with
two of these spots disposed between the veins. Underside as above.

Expanse, c? 3, $ 3| inches.

Taoo, 3000-5000 feet, March ; Moulai, 3000-6000. In coll. J.

Wood-Mason.
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Mycalesis MINEUS.

Papilio mineus, Linn. Syst. Nat. i. 2, p. 768 (1/67).

Moulmein to Meetan ; Meetan, 3000 feet ; Taoo, 3000-5000
feet, March.

Mycalesis perseus.

Papilio perseus, Fabr. Syst. Ent. p. 488 (1775); Butler, Proc.

Zool. Soc. 1867, p. 719, fig. 2.

Moulmein to Meetan.

Mycalesis blasius.

Papilio blasius, Fabr. Ent. Syst. Suppl. p. 426 (1798) ; Butler,

Proc. Zool. Soc. 1867, p. 718, fig. 4.

Moulmein to Meetan.

Mycalesis anaxias.

Mycalesis anaxias, Hewitson, Exot. Butt. iii. Myc. pi. 4. f. 25,

26 (1862).

Ahsown ; Moolai, 3000-6000 feet.

Mycalesis runeka.

Mycalesis runeka, Moore, Catal. Lep. E.I. C. i. p. 234 (1857).

Ahsown ; Moulmein to Meetan ; Hatsiega ; Naththoung to

Paboga.

Culapa, n. g.

Differs in form from Mycalesis, having a greater length of fore

wing, less convexity of the costa, the apex being more produced and

the exterior margin more oblique ; the hind wing is somewhat acutely

angled at the apex, and the exterior margin produced before the anal

end, thus giving this wing a quadrate appearance. In form it more

resembles the American genus Anchiphlebia.

Culapa mnasicles.

Mycalesis ?nnasicles, Hewits. Exot. Butt. iii. Myc. pi. 5. f. 32,

33 (1864).

Ahsown, 2000 feet ; Meetan, 3000 feet, April.

Yphthima baldus.

Papilio baldus, Fabr. Syst. Ent. App. p. 809 (1775); Donov.

Ins. Ind. t. 36. f. 2.

Moulmein to Meetan.

Yphthima methora.

Yphthima methora, Hewitson, Trans. Ent. Soc. 1865, p. 291,

pi. 18. f. 20, 21.

Naththoung to Paboga.

Erites angularis, n. sp.

Male. Wings longer than in E. madura, Horsf. (from Java)
;
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the fore wing being more produced at the apex and the hind wing

posteriorly. Underside similarly marked, excepting that the yellow-

bordered black spot on the fore wing is more oval, and the spots on

the hind wing smaller, this wing also having the inner yellow band
acutely angled in the middle.

Expanse 2g inches.

Taoo, 3000-5000 feet. In coll. J. Wood-Mason.

Elymnias tinctoria, n. sp.

Allied to E. undularis, of India.

Male. Upperside dark blue-black, the marginal blue spots on

fore wing larger ; border of hind wing dusky purple, with a series of

small white spots. Female with prominent blue-black borders and

white markings.

Expanse 3 inches.

Meetan, 3000 feet, April ; Moolai, 3000-6000 feet. In coll. J.

Wood-Mason.

Elymnias vasudeva.

Elymnias vasudeva, Moore, Catal. Lep. E.I. C. i. p. 238 (1857).

Taoo, 3000-5000 feet.

Dyctis letjcocyma.

Biblis leucocyma, Godt. Enc. Mt;th. ix. p. 326 (1819).

Ahsown.

Subfam. Nymphalinjs.

Amathusia phidippus.

Papilio phidippus,~L\im. Syst. Nat. i. 2, p. 752 (1767); Cramer,

Pap. Exot. i. tab. 69. f. A, B.

Meetan, 3000 feet, April.

Zeuxidia masoni, n. sp.

Allied to Z. amethystus, Butler, P. Z. S. 1865, p. 485, from
Sumatra.

Female. Differs in the paler colour of the wings, and in the

greater breadth of the yellow oblique band, the band entire and ter-

minating at the middle median branch, below which are two similar-

coloured spots ; a small pale patch before apex of the wing ; hind
wing pale cinnamon-brown broadly along outer border.

Expanse 4| inches.

Meetan, 3000 feet, April. In coll. J. Wood-Mason.

Discophora ttjllia.

Papilio tullia, Cramer, Pap. Exot. i. tab. 81. f. A, B (1779).

Above Ahsown.

Discophora zal.

Discophora zal, Westw. Gen. D. Lep. p. 331 (1851); Trans.

Ent. Soc. 1858, p. 188, pi. 21. f. 5, 6.

Taoo, 3000-5000 feet ; Moolai, 3000-6000 feet.
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DlSCOPHORA NECHO.

Discophora necho, Felder, Reise Nov., Lep. iii. p. 462 (1867).

D. celinde, Horsf. Catal. Lep. E.I. C. pi. 6. f. 6.

Houngduran source.

Clerome arcesilaus.

Papilio arcesilaus, Fabr. Mant. Ins. ii. p. 28 (1787); Donov.

Ius. Ind. pi. 30. f. 2.

Above Ahsown.

iEMONA LENA.

JEmona Una, Atkinson, Proc. Zool. Soc. 1871, p. 215, pi. 12.

f. 1.

Moolai, 3000-6000 feet.

XaNTHOTjENIA BUSIRIS.

Xanthotcenia busiris, Westw. Trans. Ent. Soc. 1858, p. 187.

Moolai, 3000-6000 feet.

THAUMANTIS LOUISA.

Thaumantis louisa, Wood-Mason, Proc. As. Soc. Beng. 1877,

p. 163 ; id. Journ. As. Soc. Beng. 1878, pi. xii.

Taoo, 3000-6000 feet.

Allied to T. howqua, but differs in having the upper surface white

instead of fulvous, and in having five red spots instead of ocelli on

the underside of the fore wings, and only two well-developed ocelli

(the anterior and posterior) on the hind wings, instead of three and

five ocelli respectively.

ClRROCHROA SURYA, D. Sp.

Allied to C. lanka (Moore, P. Z. S. 1872, p. 557) of Ceylon.

Male differs above on the fore wing in the narrower marginal band,

a single sinuous line extending with fulvous interspaces to near the

apex ; hind wing with the submarginal line more sharply sinuous
;

other markings similar. Underside purplish fulvous grey ; the

discal transverse band broader, and pale bluish purple on the fore

wing, bluish purple-white on hind wing, its outer border being dark

blue, and its inner border red and waved ; other markings red.

Female darker above, the discal black line sinuous at the costal end;

a double sinuous marginal line ; other markings and underside as in

male.

Expanse, 6 1| to 2|, £ 2-f inches.

Moulmein to Meetan ; Taoo, March, 3000-5000 feet ; Moolai,

3000-6000 feet. In coll. J. Wood-Mason.

Messaras ERYMANTHIS.

Papilio erijmanthis, Drury, 111. Exot. Ent. i. pi. 15. f. 3, 4

(1773).

Moolai to Moolat ; Hatsiega.
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Atella sin ha.

Terinos sinka, Kollar, Hiigel's Kasch. iv. p. 438 (1844).

A melanoid variety. Moulmein.

JuNONIA LAOMEDIA.

Papilio laomedia, Linn. Syst. Nat. i. 2, p. 772 (1767); Drury,

111. Exot. Eat. pi. 5. f. 3.

Ahsown, 2000 feet ; Moulmein to Meetan ; Naththoung to Paboga.

JlJNONIA LEMONIAS.

Papilio lemonias, Linn. Syst. Nat. i. 2, p. 770 (1767).

Ahsown, 2000 feet ; Moulmein to Meetan ; Meetan, 3000 feet

;

Taoo, 3000-6000 feet (March) ; Naththoung to Paboga.

JUNONIA ORITHYIA.

Papilio orithyia, Linn. Svst. Nat. i. 2, p. 770 (1767) ; Cram.

Pap. Exot. i. tab. 19. f. C, D, tab. 32. f. E, F.

Moulmein to Meetan.

JUNONIA ALMANA.

Papilio almana, Linn. Syst. Nat. i. 2, p. 769 (1767); Cram.

Pap. Exot. i. tab. 58. f. F, G.

Ahsown, 2000 feet ; Moulmein to Meetan ; Taoo, 3000-5000

feet.

Precis iphita.

Papilio iphita, Cram. Pap. Exot. iii. tab. 209. f. C, D.

Moolai, 3000-6000 feet.

DOLESCHALLIA PRATIPA.

Boleschallia pratipa, Felder, Wien. ent. Mon. iv. p. 399 (i860)
;

Reise Nov., Lep. iii. p. 206.

Hatsiega.

Kallima limborgii, n. sp.

Differs from K. inaehis, from Sikkim. Male and female of a

deeper and more uniform steel-blue colour above ; the fore wing is

not angled on the hindward part of the exterior margin ; the apex

more produced in the male and less so in the female, the discal

hyaline spot small, and almost circular ; the hind wing also is less

convex on the exterior margin, and has a much shorter tail.

Expanse, d 3j, $ 4 inches.

Moolai, 3000-6000 feet. In coll. J. Wood-Mason.

Cyrestis thyodamas.

Cyrestis thyodamas, Boisd. Cuv. Reg. Anim. Ins. ii. t. 138. f. 4

(1836).
Amathusia ganescha, Kollar, Hiigel's Kasch. iv. p. 430, tab. 7.

f. 3, 4.

Moolai, 3000-6000 feet.
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Cyrestis cocles.

Papilio cocles, Fabr. Mant. Ins. ii. p. 7 (1787) ; Donov. Ins. Ind.

pi. 23. f. 2.

Hatsiega.

Cyrestis risa.

Papilio risa, Doubleday, Gen. D. Lep. pi. 32. f. 4 (1850).

Moulmein to Meetan ; Moolai, 3000-6000 feet.

Herona angustata, n. sp.

Female. Similar to H. marathus from the Khasia hills. Differs

from same sex of that species in having all the maculated bands

narrower, these being but half the width of those in the former

species.

Expanse 3 inches.

Moolai, 3000-6000 feet. In coll. J. Wood- Mason.

Penthema darlisa, n. sp.

Male and Female. Differs from P. lisarda, Doubleday (Gen. D.

L. pi. 39. f. 3), on the fore wing in all the markings, except the

streak along posterior margin, being bluish white and smaller, those

within the cell oval, two at the base and two near the end ; the discal

series also are short and conical (not continuing outward to the inner

transverse series), the streak between the lower median and submedian
vein only being elongated. On the hind wing the pale luteous inter-

spaces between the veins are deeply excavated at their end and partly

coalesce with the inner transverse series of spots (the spots being

larger), the outer row are also larger, conical, and deeply excavated

externally ; a black streak traverses the cell.

Expanse 5 inches.

Meetan, 3000 feet (April). Iu coll. J. Wood-Mason.

Parthenos apicalis, n. sp.

Distinguished from P. gambrisius by the fore wing having the

white band quite diaphanous, without any borders to the veins, and
extending broadly and uninterruptedly to the costal margin, thence

continuing along it to the extreme apex.

Expanse '2>\ inches.

Above Ahsown ; Taoo, 3000-5000 feet. In coll. J. Wood-Mason.

Lebadea attenuata, n. sp.

Male and Female. Differ from L. ismene, Doubleday (Gen. D. Lep.

pi. 34. f. 2), in being smaller and of a brighter colour, the white

medial transverse band narrower, the apical portion on fore wing

more angular in position and extending to the costa, the outer

series of narrow lunules being present on the hind wing in both

sexes.

Expanse, <3 2, $ 2| inches.

Hatsiega; Naththoung to Paboga. In coll. J. Wood-Mason.
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Neptis adara, n. sp.

Allied to N. varmona, from S. India. Differs above in the macu-
lated bands being narrower, the discoidal terminal spot broader and
less pointed, the discal series of spots more oval in shape, and the

submarginal series not so prominent. On the underside the ground-
colour is much brighter, and the markings are less black-bordered.

Expanse, c? 2, $ 2^ - inches.

Moulmein to Meetan ; Ahsown; Naththoung to Paboga ; Moolai,

3000-6000 feet. In coll. J. Wood-Mason.

Neptis meetana, n. sp.

Allied to the preceding (N. adara), but with the markings above
more like those in N. andamana. It is a somewhat narrower-winged

insect, the spots of the discal band relatively narrower in both sexes,

the underside of a brighter red, and the markings less black-bordered.

Expanse, <$ 2, $ 2\ inches.

Meetan 3000 feet, March ; Taoo, 3500 feet. In coll. J. Wood-
Mason.

Neptis jumba.

Neptisjumba, Moore, Catal. Lep. Mus. E.I. C. i. p. 167 (1857).

Moulmein to Meetan.

Neptis adipala.

Neptis adipala, Moore, Proc. Zool. Soc. 1872, p. 563, pi. 22.

f. 8.

Moulmein to Meetan ; Hatsiega.

Neptis plagiosa, n. sp.

Allied to N. hordonia, Stoll, Cram. Pap. v. pi. 33. f. 4.

Differs on the upperside in all the ferruginous bands being broader,

the fore wing having the lengthened discoidal band spreading over

the median vein, the marginal line also broader and very distinct

;

hind wing with the submarginal band nearly as broad as the discal.

On the underside the strigas are more numerous and darker, covering

both bands on the hind wing.

Expanse, 6* If, $ l£ inch.

Naththoung to Paboga. In coll. J. Wood-Mason and F. Moore.

Adolias lepidea.

Adolias lepidea, Butler, Aun. Nat. Hist. 1868, i. p. 71.

Meetan, 3000 feet, April.

Adolias satropaces.

Adolias satropaces, Hevvitson, Entom. Monthly Mag. 18/6, p.

150; id. Desc. Lep. Coll. Atk. Asiat. Soc. Bengal, p. 1, pi. 1. f. 6,

7, 8 (1878).

Meetan, 3000 feet, April.
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Adolias parvata, n. sp. (Plate LII. fig. 3.)

Female allied to A. sedeva, Moore, Trans. Ent. Soc. 1859, p. 68,

pi. 4. f. 3. Differs above on the fore wing in the discal band being

narrower, the costal portion only partially whitish, and the lower

portion without the whitish inner border. Underside with the band
on fore wing only partially white anteriorly, the lower portion with

a slight white lunule to the inner border, and white point with black

tip to outer border.

Expanse 2f inches.

Hab. Meetan, 3000 feet, April. In coll. J. Wood-Mason.

Adolias discispilota, n. sp. (Plate LII. fig. 2.)

Allied to A. kesava, Moore, Trans. Ent. Soc. 1859, p. 67, pi. 3. ft 5.

Female. Smaller in size : upperside with the borders uniformly

greyish brown ; the transverse discal band with less sinuous dusky
outer border ; the whitish spot between the lower subcostal branches

and the spot between the upper median branches prominent.

Underside paler ; markings similar, with less blue along abdominal

border.

Expanse 2-^ inches.

Moolai, 3000-6000 feet. In coll. J. Wood-Mason.

Adolias jahnu.

Adolias jahnu, Moore, Catal. Lep. Mus. E.I. C. i. p. 192 (1857) ;

Trans. Ent. Soc. 1859, p. 74, pi. 7. f. 1.

Hatsiega ; Taoo, 3000-5000 feet.

Adolias taooana, u. sp.

Allied to A. iva (Moore, Trans. Ent. Soc. 1857, pi. 8 f. 2). Fore
wing with the oblique discal maculated band with shorter lower por-

tions, the penultimate spot quite oval, the last being short and
conical ; the two contiguous spots beneath are also smaller, and the

two before the apex closer together ; on the hind wing the three sub-

apical spots are contiguous, the two upper being large, quadrate, and
excavated externally.

Expanse 4 inches.

Taoo, 3000-5000 feet. In coll. J . Wood-Mason.

Charaxes samatha, n. sp.

Smaller than Indian examples of C. athamas, the yellow band on
both wings one third less in width, the subapical spot smaller, and the

apical either minute or obsolete.

Expanse 2§ inches.

Moolai, 3000-6000 feet. In coll. J. Wood- Mason.

Charaxes marmax.

Charaxes marmax, Westwood, Cab. Orient. Ent. p. 43, pi. 21.

f. 3-5 (1848).

Moolai, 3000-6000 feet.
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Charaxes DESA, 11. sp.

Male. Allied to C. marmax, Westw. Cab. Orient. Ent. pi. 21. f.

3. Differs on fore wing above in the marginal black band being

broader and extending at the apex further along the costa, the inner

submarginal lunular line is closer to the band ; the black maculated

band on the hind wing is formed of larger angled spots. Underside

purplish ochreous ; hind wing with a transverse black lunular fascia,

which is also further from the outer margin.

Expanse 3| inches.

Moolai, 3000-6000 feet. In coll. J. Wood-Mason.
Also distinct from C. lunawara, Butler.

Charaxes agna, n. sp.

Male. Allied to C. harpax, Feld. Nov. Voy., Lep. iii. p. 444. Dif-

fers in its larger size, broader marginal black band on the fore wing,

and in the hind wing having a less black apical patch, the marginal

series of spots also being much smaller.

Expanse 3| inches.

Moolai, 30U0-6000 feet. In coll. J. Wood-Mason.

Charaxes harpax.

Charaxes harpax, Felder, Reise Nov., Lep. iii. p. 444 (1867).

Moulmein to Meetan ; Moolai, 3000-6000 feet.

Prothoe franckii.

Nymphalis franckii, Godt. Enc. Meth. ix. Suppl. p. 825 ; Horsf.

Catal. Lep. E.I. C (1829), pi. 5 f. 4, 4 a.

Meetan, 3000 feet, April.

Subfam. Libyth.ein^e.

LlBYTHEA MYRRHA.

Libythea myrrha, Godt. Eiic. Meth. ix. p 171 ; Boisd. Sp. Gen.
Lep. i. t. 10. f. 8.

Moulmein to Meetan ; Hatsiega.

Fam. ErycinidjE.
Zemeros flegyas.

Papilio flegyas, Cram. Pap. Exot. iii. pi. 280. f. E, F (1782).

Ahsown, 2000 feet.

Taxila fasciata, n. sp. (Plate LII. fig. 1.)

Allied to T. drupadi, Horsf. Catal. Lep. Mus. E.I. C. 1828, pi. 2.

f. 3, from Java.

Male. Differs above in the apex of the fore wing being less suffused

with red, and having an oblique subapical indistinct whitish fascia.

Underside similarly marked, with the subapical fascia distinct, well-

defined, and pure white.

Expanse 1| inch.

Above Ahsown. In coll. J. Wood-Mason.
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Abisara NEOPHRON.

Sospita neophron, Hewitson, Exot. Butt. ii. Sosp. pi. i. f. 3

(1861).

Moolai, 3000-6000 feet.

Abisara angulata, n. sp.

From A. kausambi, Felder, of the Malay peninsula, this species

differs in the male above being paler plum-colour, the fore wing show-
ing the transverse discal fasciee, and the hind wing the apical and
anal black spots ; the female above is also paler purple-brown, the
inner discal- band is angled at the middle of its inner border on both
wings, and is only slightly paler at its costal end. On the underside,

the discal bands are angled in the middle, the inner band being

narrowly bordered with brownish white at its costal end only in the

male, its entire length in the female.

Expanse 1|| inch

Above Ahsown ; Hatsiega ; Naththoung to Paboga. In coll. J.

Wood-Mason.
An entirely different insect from the Andaman A. bi/asciata,

Moore, P. Z. S. 1877, p. 587, pi. 58. f. 1.

Fam. LyCjENId.e.

Castalius roxus.

Lycana roxus, Godt. Enc. Meth. is. p. 659 (1823) ; Horsf.

Catal. Lep. E.I. C. 1828, p. 70, pi. 2. f. 4.

Moulmein to Meetan.

LAMPIDES ALEXIS.

Papilio alexis, Stoll, Suppl. Cramer's Pap. Exot. pi. 38. f. 3

(1790).

Moulmein to Meetan ; Naththoung to Paboga.

LAMPIDES jELIANUS.

Papileo xlianus, Fabr. Ent. Syst. iii. 1, p. 280 (1793).

Moulmein to Meetan.

. Lampides elpis.

Lyccena elpis, Godt. Enc. Me'th. ix. p. 654 (1823) ; Horsf. Catal.

Lep. E.I. C. 1828, p. 96, pi. l.f. 4.

Ahsown ; Moulmein to Meetan.

Lampides kandarpa.

Lyccena kandarpa, Horsf. Catal. Lep. Mus. E.I. C. 1828, p. 82.

Moulmein to Meetan

Hypolyc^ena lisias.

Papilio lisias, Fabr. Mant. Ins. p. 65 (1787); Donov. Ins. Ind.

pi. 40. f. 1*; Boisd. Spec. Gen. Le'p. i. t. 22. f. 2.

Ahsown; Meetan, April; Moolai 3000-6000 feet.
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Myrina FREJA.

Papiliofreja, Fabr. Ent. Syst. iii. 1, p. 263 (1793); Butler,

P.Z.S. 1867, pp. 34, 36, f. 1.

Ahsown ; Moulmein to Meetan ; Taoo, 3000-5000 feet.

Thamala, n. g.

Male and Female. Fore wing short, broad, trigonate ; costa convex

at base, apex moderately acute, exterior margin slightly oblique and
recurved, posterior margin nearly straight, angle acute ; cell broad,

short ; subcostal vein four-branched, first, second, and third arising

before end of the cell, fourth at its end ; discocellulars slightly curved

outward ; radial from their middle ; median vein three-branched, two

upper contiguous at base from end of the cell : hind wing elongated

posteriorly, narrow and quadrate below anal margin ; with two narrow

lengthened tails, one at each angle ; exterior margin slightly waved.

Body moderate ; antennae stout, uniformly thickened to apex
;
palpi

long, squamous, second joint projecting half its length beyond the

head, apical joint slender ; legs squamous, femora slightly pilose

beneath.

Differs from Deudorix (D. melampus {jarbas, Fabr.) and D. epi-

jarbas) in its shorter and broader fore wings and longer hind wings,

the fore wings having only four subcostal branches (there being five

in both the above species), and in the antennae being more robust.

Thamala miniata, n. sp. (Plate LII. fig. 6.)

Male and Female. Upperside deep scarlet-vermilion : fore wing
with the base, costal and the outer border broadly black, confining

the red colour to a circular area ; veins also black-lined, the median
prominently so and forming a slight streak at the base of its branches :

hind wing black at the extreme base, along abdominal border and
slightly along median veins ; exterior border narrowly black, some
black speckles ascending between lower median branch and submedian
vein ; tails red, black-margined and white-tipped in female. Underside
luteous-yellow in male, ochreous-yellow in female : both wings with

indistinct dusky discal zigzag-lunular line terminating above anal angle

in a white-speckled patch : fringe of hind wing black, the margin
also black-lined from the angle ; space above the tails black- and
white-speckled. Body beneath, legs, and palpi white, speckled with

black, tip of palpi black.

Expanse, J
1

1|, $ I T
4 inch.

Taoo, 3500 feet. In coll. J. Wood-Mason.

Deudorix suffusa, n. sp. (Plate LII. fig. 8.)

Allied to D. xenophon, male. Wings slightly broader : upperside

of fore wing with broader outer baud, the red colour suffused with

dusky-brown ; hind wing also duller red. Underside dull sulphur-

yellow ; transverse lunular line more curved, the zigzag end at aual

angle black and with an additional similar line above its end.

Expanse 1 T̂ inch.

Taoo, 3000-5000 feet. In coll. J. Wood-Mason.
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LOXURA ATYMNUS.

Papilio atymnus, Cram. Pap. Exot. iv. t. 331. f. D, E (1782).

Ahsown ; Meetan, 3000 feet, April ; Moolai, 3000-6000 feet.

Amblypodia taooana, n. sp.

Differs from A. narada and A. anita in its larger size, the upper-
side being of a very brilliant blue colour as in A. silhetensis, and the

outer black marginal band twice the width of that of those species.

Underside purplish-ochreous, the transverse black-speckled band
and basal speckled markings prominent, the band on fore wing being

much curved, the outer markings also prominent.

Expanse 2 inches.

Taoo, 3500 feet. In coll. J. Wood-Mason.

Narathura, n. g.

Wings broad : fore wing very convex at base of costa, exterior

margin rounded, even : hind wing very convex externally, with even
margin ; a very slender tail at end of lower median vein (so delicate

that in most cabinet specimens it is broken off) ; anal angle not

lobed.

Type N. hypomuta {Amblypodia hypomuta, Hewits. Catal. Lye.
B. M. p. 11, pi. 6. figs. 63, 64, 1862).

Narathura moolaiana, n. sp.

Amblypodia epimuta, Hewitson, Catal. Lye. B.M. p. 11, pi. 6. f.

59, 60 (1862).

Taoo, 3000-5000 feet. Moolai, 3000-6000 feet. In coll. J.

Wood-Mason.
This is a distinct species from N. epimuta, Moore, Catal. Lep.

Mus. E.I. C. i. p. 42, the type of which is from Borneo.

Arhopala naktjla, Feld. Wien. ent. Monats. iv. p. 395 (1860).

Taoo, 3000-5000 feet.

Arhopala vihara, Feld. Wien. ent. Monats. iv. p. 395 (1860).

Taoo, 3000-5000 feet.

SURENDRA, n. g.

Allied to Thaduka. Sexes dissimilar in colour above : fore wing
short, broad, costa slightly arched, apex acute, exterior margin in

female very convex in the middle, less so in male ; hind margin
nearly straight : hind wing short, somewhat quadrate ; anterior

margin nearly straight, apex angled; exterior margin nearly straight

anteriorly, truncate posteriorly, and in male with one tail situated

at end of lower median vein, in female with two tails, one at the

lower, the other at the middle median vein, anal lobe large. Vena-
tion similar to Thaduka. Palpi long, slender ; legs short ; antennue

uniformly thickened.
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SURENDRA OUERCETORUM.

Amblypodia quercetorum, Moore, Catal. Lep. Mus. E.I. C. i. p.

42, pi. la. f. 7 (1857).

Thaduka, n. g.

Allied to Mahathala. Fore wing short, broad, costa very convex

at base, apex acutely angled ; exterior margin erect, scalloped

;

posterior angle lobular ; hind margin same length as costal, concave

in the middle : hind wing short, broad, anterior margin convex, apex

and exterior irnrgin very convex, sinuous, with three prominent tails,

the middle one longest, and large anal lobe ; abdominal margin very

concave above anal lobe. Venation similar to Mahathala {Amblypodia

ameria, Hewitson). Body short, stout ; antennae uniformly

thickened to end
;
palpi slender ; legs short.

Thaduka multicaudata, n. sp. (Plate LII. fig. 7)

Female. Upperside purple-black, basal area bright smalt-blue.

Body and abdominal border greyish, thorax blue. Underside dark
vinous-brown ; fore wing with short subbasal, medial, and an entire

discal, purple- black maculate bands, and an outer marginal series

of lunules : hind wing with three irregular curved transverse

purplish-black maculate bands, and indistinct marginal lunules

;

a narrow metallic-green lunule above the tails.

Expanse l| inch.

Taoo, 3000-5000 feet. In coll. J. Wood-Mason.

Fam. Papilionid^e.

Subfam. Pierin.e.

Terias hecabe.

Papilio hecabe, Linn. Syst. Nat. i. 2, p. 763 (1767).

Moulmein to Meetan ; Hatsiega ; Naththoung to Paboga.

Terias suava.

Terias suava, Boisd. Spec. Gen. Lep. p. 670 (1836).

Moulmein to Meetan.

Terias silhetana.

Terias silhetana, Wallace, Trans. Ent. Soc. 1867, p. 324.

Moulmein to Meetan ; Hatsiega to Houngduran ; Naththoung
to Paboga.

Terias Formosa.

Euremaformosa, Hiibn. Zutr. exot. Schmett. f. 979 (1837).

Hatsiega.

Terias l^eta.

Terias Iceta, Boisd. Spec. Gen. Lep. i. p. 674 (1836).

Moulmein to Meetan.
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Nychitonia XIPHIA.

Papilio xiphia, Fabr. Spec. Gen. Lep. ii. p. 43.

P. nina, Fabr. Ent. Syst. Hi. 1, p. 194.

Ahsown ; above Absown.

Callidryas catilla.

Papilio catilla, Cram. Pap. Exot. iii. t. 229. f. D, E (1782);
Butler, Lep. Exot. i. p. 24, pi. 9. f. 7-10.

Hatsiega to Houngduran ; Naththoung to Paboga ; Moolai, 3000-
6000 feet.

Callidryas crocale.

Papilio crocale, Cram. Pap. Exot. i. t. 52. f. C, D (1779);
Butler, Lep. Exot. i. p. 22, pi. 9. f. 1, 2.

Moolai to Meetan.

Hebomoia glaucippe.

Papilio glaucippe, Linn. Syst. Nat. i. 2, p. 762 (1767).

Houngduran source.

IxiAS PALLIDA, n. Sp.

Nearest to I. andamana, Moore, P. Z. S. 1877, p. 590. Upper-
side of the same pale colour, th3 orange band on fore wing slightly

wider, and having a more convex outer margin, the inner black border

also broader, and the marginal band on hind wing wide and of equal

width throughout. Underside differs in having a uniform series of

delicate black strigae and a cell-spot on both wings.

Expanse 2| inches.

Moolai, 30DO-6000 feet. In coll. J. Wood-Mason.
From I. latifasciata, Butler, this species differs in its much paler

colour above and beneath, and in the absence of the dark blotches

on the underside.

IxiAS CITRINA, n. Sp.

Male. Allied to the preceding ; the orange band comparatively

narrower and shorter hindward, its black inner border also narrower,

and the marginal band on hind wing only half its width. Underside

darker, with more prominent black strigse and cell-spot, and with a

submarginal series of brown-speckled spots with whitish centre.

Expanse 2 inches.

Houndurang source. In coll. J. Wood-Mason.
This also may be distinguished from /. latifasciata, by the colour

above and by the narrow band on the hind wing.

Ixias moulmeinensis, n. sp.

Male and Female. Near to I. pirenassa, Wallace, from Madras.

Upperside of the same bright yellow, the orange band in male much
broader anteriorly ;

pale blackish band on hind wing narrow and not

extending to posterior angle. Underside dull ochreous-yellow, with

Proc. Zool. Soc—1878, No. LV. 55
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delicate dark strigse, and submarginal brown spots centred, with white.

Female with moderately broad orange band.

Expanse, J 2, $ If inch.

Moulmein to Meetan. In coll. J. Wood-Mason.

Eronia lutescens, Butler.

Moulmein to Meetan.

Catophaga neombo.

Pieris neombo, Boisd. Spec. Geu. Lep. i. p. 539 (1836), Moore,

Catal. Lep. Mus. E.I. C. i. pi. 2a. f. 3.

Moulmein to Meetan (a single female).

Catophaga paulina.

Pieris pavlina, Cram. Pap. Exot. ii. t. 110. f. E, F (1779).

Moulmein to Meetan ; Hatsiega to Houugduran ; Naththoung

to Paboga.

(All males.)

Catophaga lagela, n. sp. (Plate LII. fig. 4.)

Allied to C. lalage, Doubleday, D. Lep. pi. 6. f. 3.

Male and Female. Smaller. Upperside differing on the fore wing

in the black apical border terminating in both sexes before reaching

the posterior angle, and the medial portion partly excavated outside the

lower end of the cell and thence extending across the end to its base ;

hind wing with a broad marginal continuous band (as in C. pandione,

Hiibn.). Underside—fore wing with the black band terminating

as above ; the apex and hind wing greyish-yellow, speckled with

purple in male, and brownish-grey with darker speckles in

female, the speckles numerous across the disk, and forming zigzag

fasciae.

Expanse 2\ inches.

Moolai, 3000-6000 feet. In coll. J. Wood-Mason.

Appias i.ea.

Pieris lea, Doubleday, Ann. Nat. Hist. 1846, p. 23.

P. clemanthe, Doubleday, Gen. D. Lep. pi. 6. f. 3.

Moolai, 3000-6000 feet.

Appias nama.

Pieris nama, Moore, Catal. Lep. Mus. E.I. C. i. p. 76 (1857) ;

Proc. Zool. Soc. 1857, p. 102, pi. 44. f. 1, 2.

Houngduran source ; Taoo, 3000-5000 feet (March) ; Moolai,

3000-6000 feet ; Moolai to Moolat, 4000-5000 feet.

Appias dapha, n. sp.

Allied to A. zeuzippe, Cram.
Male differs on the upperside in being white ; the apical band on

the fore wing more like that of A. nama, narrower, deeply scalloped

within ; anterior spots obsolete ; and the contiguous discal spots
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between the two upper median branches scarcely perceptible;

marginal spots on hiud wing indistinct, speckles disconnected.

Underside white ; apex of fore wing slightly dusky grey ; subcostal

and median vein within the cell, and all the veins of hiud wing with
dusky borders.

Female also white ; apical band on fore wing without anterior spots ;

other markings similar but less prominent.

Expanse 1| inch.

Moulmein to Meetan. In coll. J. Wood-Mason.

Appias zelmira.

Papilio zelmira, Cram. Pap. Exot. iv. t. 320. f. C, D (1782).

Moulmein to Meetan.

Appias amba.

Pieris amha, Wallace, Trans. Ent. Soc. 1867, p. 340.

Moulmein to Meetan ; Houngduran source.

Appias vacans.

Appias vacans, Butler, Trans. Ent. Soc. 1870, p. 490, ? .

Moulmein to Meetan ; Hatsiega to Houngduran.

Delias pasithoe.

Papilio pasitho'e, Linn. Syst. Nat. i. 2, p. 755 (1767).

Ahsown, 2000 feet j Taoo, 3000-5000 feet (March).

Delias indica.

Thyca indica, Wallace, Trans. Ent. Soc. 1867, p. 351.

Above Ahsown ; Moulmein to Meetan. Moolai, 3000-6000 feet.

Delias descombesi.

Pieris descombesi, Boisd. Spec. Gen. Lep. i. p. 465.

Ahsown ; Moolai, 3000-6000 feet.

Prioneris watsoni.

Prioneris watsoni, Hewitson, Trans. Ent. Soc. 1868, p. 100.

Moulmein to Meetan ; Houngduran source.

Prioneris clemanthe.

Pieris clemanthe, Doubleday, Ann. Nat. Hist. 1846, p. 23.

P. helferi, Felder, Reise Nov., Lep. ii. p. 161, t. 25. f. 10.

Houngduran source ; Naththoung to Paboga.

Subfam. Papilioninje.

Papilio telearchus.

Papilio telearchus, Hewitson, Trans. Ent. Soc. 1852, p. 22, pi.

6. f. 3.

Hatsiega.

55*
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Papilio XENOCLES.

Papilio xenocles, Doubleday, Gray's Zool. Misc. p. 74 ; Gen. D.

Lep. pi. 1*. fig. 2 ; Westw. Arc. Ent. ii. pi. 79. f. 2.

Hatsiega.

Papilio megarus.

Papilio megarus, Westwood, Arc. Ent. ii. pi. 72. f. 2 (1845).

Houngduran source.

Papilio onpape, n. sp.

Differs from specimens of Himalayan P. panope Linn. (Cram.

Pap. Exot. ir. pi. 295. f. E, F) in having comparatively shorter

wings, smaller and less-prominent spots on the fore wing, smaller

marginal lunules, and much shorter dentate submarginal streaks

on the hind wing.

Expanse 34} inches.

Hatsiega; Houngduran source ; Naththoung. In coll. J. Wood-
Mason and F. Moore.

Papilio pammon.

Papilio pammon, Linn. Syst. Nat. i. 2, p. 746 (1767).

P. polytes, Linn. Syst. Nat. i. 2, p. 746.

Ahsown, 2000 feet ; Meetan, 3000 feet (March) ; Taoo, 3000-

5000 feet (March).

Papilio aristolochi^e.

Papilio aristolochice, Fabr. Syst. Ent. p. 443 (1775).

P. diphilus, Esper, Ausl. Schmett. pi. 40 b. f. 1.

Moulmein to Meetan ; Hatsiega ; Naththoung to Paboga.

Papilio philoxenus.

Papilio philoxenus, Gray, Zool. Misc. p. 32 (1831) ; Lep. Ins.

Nepal, p. 5, pi. 2.

Moulmein to Meetan ; Moolai to Moolat, 4500 feet.

Papilio doubledayi.

Papilio doubledayi, Wallace, Trans. Ent. Soc. 1865, p. 42.

Moulmein to Meetan.

Papilio helenus.

Papilio helenus, Linn. Syst. Nat. i. 2, p. 745 ; Cram. Pap. Exot.

ii. t. 153. f. A, B.

Hatsiega ; Moolai to Moolat, 4500 feet.

Papilio mahadeva, n. sp. (Plate LI. fig. 1.)

Male. Allied to P. castor, but with shorter hind wings, which are

of the same form as in P. panope. Upperside dark brown,

nemerously covered with minute ferruginous scales ; fore wing
with a marginal series of very small white lunular spots, one between
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each vein ; hind wing with a discal series of seven short conical

yellowish-white spots, a submarginal series of narrow dentate lunules,

and a marginal very narrow lunular line, one between each vein.

Underside paler, more numerously covered with ferruginous scales

;

the markings as above ; the fore wing also having a second marginal

series of very small white spots, and a spot at the end of the cell.

Expanse 4 inches.

Moolai to Moolat, 4500 feet. In coll. J. Wood-Mason.
A specimen, labelled " Eastern Bengal," from Mr. A. Grote's col-

lection, of what I believe to be the female ofP. mahadeva, differs from

that sex of P. castor in the fore wings having very small and less-

distinct submarginal white spots, no spot at the end of the cell, and
no white speckles between the discal interspaces ; the hind wings on
both sides also have the discal streaks shorter and confined to the

middle of the wing, there being none either at the base or in the

cell, thus forming a transverse medial band similar in position to

that of the male above described ; the submarginal dentate marks are

less defined.

Papilio androgeos.

Papilio androgeos, Cram. Pap. Exot. i. pi. 91.

Ahsown, 2000 feet ; above Ahsown.

Papilio zeleuctjs.

Papilio zeleucus, Hewitson, Exot. Butt. iii. Pap. pi. 8. f. 24, 25

(1865).

Moulmein to Meetan.

Papilio sarpedon.

Papilio sarpedon, Linn. Syst. Nat. i. 2, p. 747 (1767).

Hatsiega ; Houngduran source.

Papilio agamemnon.
Papilio agamemnon, Linn. Syst. Nat. i. 2, p. 748 (1767).

Moulmein to Meetan ; Hatsiega ; Houngduran source.

Papilio antiphates.

Papilio antiphates, Cram. Pap. Exot. i. t. 72. f. A, B (1779).

Houngduran source.

Leptocircus virescens.

Leptocircus virescens, Butler, Catal. Fabr. Lep. B. M. p. 259

(1870).

Ahsown ; Moulmein to Meetan ; Houngduran source ; Moolai,

3000-6000 feet.

Fam. Hesperid^e.

ISMENE BENJAMINI.

Hesperia benjamini, Guer. Deless. Voy. Inde/ii. p. 79, pi. 22. f. 2

(1843).

Above Ahsown.
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ISMENE DRUNA.

Ismene drunct, Moore, Proc. Zool. Soc. 1805, p. 784 ; Hewitson,

Exot. Butt. iv. Hesp. pi. 2. f. 26.

Taoo, 3000-5000 feet.

Tagiades pralaya.

Tagiades pralaya, Moore, Proc. Zool. Soc. 1865, p. 779.

Ahsown.

Tagiades meetana, n. sp. (Plate LIII. fig. 1.)

Male. Allied to T. obscurus, Mabille, from Java : fore wing above

similar : hind wing differs in the marginal area of the anal angle

being only slightly white-speckled between the veins ; the cilia below

it dark brown with a very narrow whitish inner line ; on the under-

side there is less white, and the black border more lengthened and

prominent, the cilia also being brown.

Expanse If- inch.

Meetan, 3000 feet (April). In coll. J. Wood-Mason.

ASTICTOPTERTJS DIOCLES.

Nisoniades diodes, Moore, Proc. Zool. Soc. 1865, p. 787.

Meetan, 3000 feet.

ASTICTOPTERUS SUBFASCIATUS, n. Sp.

Male and Female. Upperside uniform vinous-brown. Underside

—

fore wing with a short vinous-grey streak and two small ocbreous-grey

spots from the apex, three small ochreous-grey spots obliquely from

the costa before the apex ; hind margin pale ochreous-brown : hind

wing with a short, broad, medial and a subbasal vinous-grey band

;

abdominal margin broadly pale ochreous-brown ; some indistinct

spots between the bands and at the base also pale ochreous-brown.

Palpi, body, and legs beneath pale ochreous-brown.

Expanse 1^ inch.

Ahsown. In coll. J. Wood-Mason.
A specimen of this species from S. India is also in the collection

of the British Museum.

Pamphila bambus^e.

Pampkila bambusce, Moore, Proc. Zool. Soc. 1878, p. 691, pi. 45.

f. 11, 12.

Hatsiega.

Pamphila masoni, n. sp. (Plate LII. fig. 5.)

Male. Upperside dark olive-brown ; cilia brownish ochreous,

palest on hind wing ; fore wing with a yellow semidiaphanous sinuous

spot at end of the cell, two spots before the apex, and a band of three

oblique discal spots, the lower one elongated ; hind wing with an

opaque yellow discal patch, the basal hairs green. Underside dark

ochreous-yellow : fore wing with the basal area black ; spots as above,
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the lower discal portion broad : hind wing with an indistinct series of

marginal and submarginal brown spots. Front of head, palpi, legs,

and body beneath yellow.

Expanse ly4^ inch.

Hatsiega. In coll. J. Wood-Mason.

Pamphila math ias.

Hesperia mathias, Fabr. Ent. Syst. Suppl. p. 433 (1798) ;

Butler, Catal. Fabr. Lep. B. M. pi. 3. f. 6.

Moulmein to Meetan.

Hesperia moolata, n. sp. t

Male and Female. Upperside dark vinous-brown, slightly olive,

brown at the base ; cilia cinereous-yellow : fore wing with a single

small semidiaphanous white spot at lower end of the cell, two smaller

spots obliquely before the apex, and three below on the disk, the

lowest being the largest and angular ; the female with two spots at

end of the cell, and a small opaque yellowish spot between lower

median branch and submedian vein. Underside brighter-coloured,

marked as above, the yellow discal lower spot in female larger.

Expanse Ik inch.

Ahsown (2000 feet), March. Moolai to Moolat.

This species is allied to H. lumara, Moore, from South India, and
to H. caJiira from the Andamaus.

Plesioneura aurivittata, n. sp. (Plate LIII. fig. 2.)

Male and Female. Upperside dark golden olive-brown : fore wing
with a broad oblique golden-yellow discal band curving from middle

of the costa to posterior angle, the band semiopaque from the costal

vein to lower median branch ; a small curved yellow streak composed
of three vein-crossed spots before the apex. Cilia of both wings

brown. Underside duller brown : fore wing as above : hind wing
slightly yellow-speckled, and with a very indistinct yellowish streak

at the end of the cell.

Expanse l-j? inch.

Hab. Above Ahsown. In coll. J. "Wood-Mason and F. Moore.

Allied to P. dhanada, Moore, P. Z. S. 1865, p. 789. Distinguished

by the oblique transverse band being very broad throughout and ex-

tending to the posterior augle, also in the cilia of hind wing being

entirely brown.

Plesioneura albifascia, n. sp. (Plate LIII. fig. 3.)

Male. Differs from P. alysos, Moore, in its narrower fore wing

and smaller hind wing ; the oblique semidiaphanous white band i3

shorter and straight, the portion beneath the lower median branch

being very small, this part on the underside showing only as a suf-

fused white patch ; and there are no subapical spots.

Expanse
1 1 inch.

Hatsiega. In coll. J. Wood-Mason.
A specimen of this species, collected by Mr. Buxton, probably in

Sumatra, is in my own collection.
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ISOTEINON SUBTESTACEUS, 11. Sp.

Male and Female. Upperside dark olive-brown ; cilia cinereous-

brown, with a brown inner line and indistinct bars : fore wing with

a semidiaphanous spot at end of the cell, a curved series of three

subapical contiguous spots, and two larger contiguous spots on the

disk. Underside brownish ochreous, grey-speckled : fore wing with

the basal area below the cell and the disk fuliginous black ; spots

as above ; male with a black tuft on hind margin : hind wing with

a curved discal series of six small white spots, and four subbasal

spots, the two lower of the latter being contiguous, the third at the

.gnd of the cell, and the fourth above the cell. Palpi and body
beneath ochreous-white ; legs brownish ochreous. Allied to 7. at-

linsoni, from Darjiling.

Expanse 1|- inch.

Ahsown. In coll. J. Wood-Mason.

Sphinges.

Fam. SphingidjE.

Subfam. MacroglossinjE.

Macroglossa orientalis.

Macrofflossa orientalis, Butler, Trans. Linn. Soc. x. p. 528

(1876).

Ahsown.

Macroglossa luteata.

Macrofflossa luteata, Butler, Proc. Zool. Soc. 1875, p. 241, pi.

37. f. 5.

Ahsown.
Subfam. AmbulycinjE.

Ambulyx substrigilis.

Ambulyx substriffilis, Westwood, Cab. Orient. Ent. pi. 30. f. 2.

Taoo, 3000-5000 feet.

Bombyces.

Fam. Zyg^enidjE.

Subfam. SyntominjE.

Syntomis grotei.

Syntomis yrotei, Moore, Proc. Zool. Soc. 1871, p. 245, pi. 18.

f.4.

Taoo, 3000-5000 feet, March.

Syntomis sladeni.

Syntomis sladeni, Moore, Proc. Zool. Soc. 1871, p. 245, pi. 18.

f. 5.

Moolai to Moolat, 4500 feet.



1878.] INSECTS FROM UPPER TENASSERIM. 845

Syntomis ATKINSONI.

Syntomis atkinsoni, Moore, Proc. Zool. Soc. 1871, p. 245, pi. 18.

f. 2.

Above Ahsown ; Naththoung to Paboga.

Syntomis libera.

Syntomis libera, Walker, Catal. Lep. Het. B. M. Suppl. p. 78.

Above Ahsown ; Meetan, 3000 feet, April.

Syntomis masoni, n. sp. (Plate LIII. fig. 4.)

Allied to S. vitreata, H.-Sch. Lep. Spec. Nov. f. 247. Distin-

guished by having the hyaline spaces broader, by the space between
the lower subcostal and upper median branch being black, and the

front of the head white.

Expanse, S lj^jj 2 ly^ lncn '

Moolai, 3000-6000 feet""; Moolai to Moolat, 4500 feet. In coll.

J. Wood-Mason.

Syntomis disrupta, n. sp. (Plate LIII. fig. 5.)

Similar to S. divisa, Walker. Differs in its more pointed fore

wing, the hyaline spaces extending throughout to the exterior mar-
gins, the black borders being narrower.

Expanse 1-^ inch.

Moolai, 3000-6000 feet ; Moolai to Moolat, 4500 feet. In coll.

J. Wood-Mason.

Syntomis berinda, n. sp. (Plate LIII. fig. 8.)

Allied to S. fenestrate/, (H.-Sch. Lep. Spec. Nov. f. 270). Smaller,

the hyaline spots on fore wing shorter, those on the hind wing nar-

rower and pale orange-colour. Front of head, collar, a spot on
tegulse, and a spot on hind part of thorax orange-red ; the orange

bands on abdomen narrow ; anal segment black ; tarsi with a white

band.

Expanse, <$ 1^, $ l T
3
ff
inch.

Ahsown, 2000 feet ; above Ahsown.

Syntomis albifrons, n. sp. (Plate LIII. fig. 6.)

Allied to <S. diaphana, Kollar, and S. melas, Walker. Dark
purple-black : fore wing with the basal area of the cell, five large

elongated discal spots, a small spot between the two lower median
veins (obsolete in some specimens), and a narrow indented space from
the base above the submedian vein hyaline : hind wing with three

short hyaline spots, the outer small, and in some specimens obsolete :

front of head, collar above, and four streaks down the thorax white;

an orange band on hind part of thorax ; abdomen glossy greyish

blue, with an orange band on the first and fifth segments, and a

lateral band on third and fourth segments ; legs slaty blue.

Expanse 2-fc inches.

Above Ahsown ; Moolai, 3U00-6000 feet. In coll. J. Wood-Mason.
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Fam. Chalcosiid.e.

Retina rubrivitta.

Retina rubrivitta, Walker, Catal. Lep. Het. B. M. ii. p. 439

(1854).

Moolai to Moolat, 4000-5000 feet.

HlSTIA PAPILIONARIA.

Gynautocera papilionaria, Guerin, Mag. Zool. 1836, p. 12.

Moolai, 3000-6000 feet.

Fam. Euschemid^e.

EUSCHEMA MILITARIS.

Phalcena militaris, Linn. [Cram. Pap. Exot. i. pi. 29. f. B].

Moolai, 3000-6000 feet j Moolai to Moolat, 4500 feet.

EtFSCHEMA EXCTJBITOR, n. Sp.

Male and Female. Differs from E. militaris in its much smaller

size and more angular outer margin of hind wing; the basal markings

are linear and very narrow, those on the hind wing smaller, the

discal zigzag band and marginal marks also very narrow, the sub-

marginal spots much smaller, and continuing in a separated series to

the subcostal brauch.

Expanse 2| to 2f inches.

Taoo, 3000-5000 feet, March ; Houngduran source. In coll. J.

Wood-Mason.
This species is also an inhabitant of the Khasia hills.

EUSCHEMA ATJRILIMBATA, n. Sp.

Allied to E. malayana, Guer. Deless. Voy. l'Inde,*pl. 23. f. 2,

from the Malay coast.

Male pale blue : fore wing with the bands broad and partly con-

fluent : hind wing with the marginal area beyond the zigzag band,

and the abdominal border, bright chrome-yellow. Abdomen at base

above, tufted sides, body beneath, and legs chrome-yellow.

Expanse 3| inches.

Ahsown. In coll. J. Wood-Mason.

EUSCHEMA HORSFIELDI.

Euschema horsfieldi, Moore, Catal. Lep. Mus. E.I. C. ii. p. 334,

pi. 8 a. f. 7.

Ahsown, 2000 feet ; Moolai, 3000-6000 feet.

Fam. Nyctemerid.*.

Nyctemera latistriga.

Nyctemera latistriga, Walker, Catal. Lep. Het. B. M. ii. p. 397

(1854).

Ahsown.
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PlTASILA MOOLAICA, 11. sp. (Plate LIII. fi» 10
)

connected, the transverse bands broken ; and tLre sZ » ,„, u

Expanse 2 inches.

Moolai, 3000-6000 feet. In coll. J. Wood-Mason.

Fam. Lithosiid^e.
Anagnia subfasciata.

^Anagnia subfasciata, Walker, Catal. Lep. Het. B. M. ii. p . 446

Ahsown, 2000 feet; Moolai to Moolat, 4500 feet.

PERIDROME ORBICULARIS.

(lSU)
dr°me

°rbicularis>
Walker

>
Catal. Lep. Het. B. M. ii. p. 445

(18^)7"
SUb*Uadrata

>
H-Sch

- ^p. Spec. Nov. p. 70, f. 501

Above Ahsown
; Taoo, 3000-5000 feet.

Damalis PLAGINOTA.

Damalisplaginota, Butler, Trans. Eat. Soc. 1875, p. 320Above Ahsown v

Damalis alciphron.

PhaUna alciphron, Cramer, Pap. Exot. ii. pi. 133 f E
Moulmein to Meetan

; Moolai to Moolat, 4500 feet.

Hypsa subsimilis.

dsfjr
subsimilis

' WaIker> Catai - Lep - Het
-

b
-

m
- *«' p- 2i2

Ahsown.

Neochera marmorea.

(18^6)!^°
marm°rea

>
Walker

>
Catal. Lep. Het. B. M. vii. p. 1674

Above Ahsown; Taoo, 3000-5000 feet; Moolai, 3000-6000 feet.

(EONISTIS ENTELLA.

Phalana entella, Cramer, Pap. Exot. iii. pi. 208 f D
Moulmein to Meetan.

Fam. Arctiid.e.

Attatha, n. g.
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lique, angle conxex
;
posterior margin convex at base. Hind wing

oval, exterior margin very convex. Venation similar to that of E.
hera. Body elongated ; abdomen extending beyoud hind wing : an-

tennas slender, minutely setose. Legs long, femora and tibia slightly

pilose. Palpi long, slender, porrect.

Attatha regalis.

Hypercompa regalis, Moore, P. Z. S. 1872, p. 575, pi. 33. f. 7.

Meetan, 3000 feet, March.

Fam. Liparid^e.

Artaxa varians.

Artaxa varians, Walker, Catal. Lep. Het. B. M. iv. p. 796

(1855).

Ahsown.

Pertna basalis.

Perina basalis, Walker, Catal. Lep. Het. B. M.iv. p. 966 (1855).

Above Ahsown.
Fam. Lasjocampid,e.

Hreata taooensis, n. sp. (Plate LILT. fig. 7.)

Allied to D. petola, Moore, Catal. Lep. Mus. E.I. C. ii. pi. 10 a.

f. 2, from Java.

Male. Upperside ochreous-grey ; three medial transverse very in-

distinct dusky lunular lines, a slightly darker discal line and a narrow

outer sinuous line, with brighter interspace between the two lines, the

point between the two lower median branches only with dusky centre.

Underside as above.

Expanse 3\ inches.

Taoo, 3000-5000 feet. In coll. J. Wood-Mason.

TRABALA VISHNU.

Gastropacha vishnu, Lefebvre, Zool. Journ. iii. p. 207 (1827).

Taoo, 3000-5000 feet.

NOCTUES.

Fam. Ophiderid^e.

POTAMOPHORA MANLIA.

Phalcena manlia, Cram. Pap. Exot. pi. 92. f. A.

Above Ahsown.
Fam. Erebid^e.

Argiva hieroglyphica.

Phalcena hieroglyphica, Drury, Exot. Ins. ii. pi. 2. f. 1.

Moidmeinto Meetan.

Argiva caprimulgus, Fab.

Phalcena caprimulgus, Fab. (Guen. Noct. iii. p. 180).

Moolai, 3000-6000 feet.
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Nyctipao CREPUSCULARIS.

Phalesna crepuscularis, Linn. (Clerck, Icones, pi. 53. f. 1).

Meetan, 3000 feet, April.

Fam. Hypopyrid.e.

Spirama helicina.

Speiredonia helicina, Hiibn. Zutr. f. 437.

Moolai, 3000-6000 feet.

Entomogramma fautrix.

Entomogramma fautrix, Guen. Noct. iii. p. 204.

Naththoung to Paboga.

Fam. Ophiusid-e.

Artena submira.

Artena submira, Walker, Catal. Lep. Het. B. M. xiv. p. 1389.

Above Ahsown.

FODINA STOLA.

Fodina stola, Guen. Noct. iii. p. 275.

Ahsown ; Taoo, 3000-5000 feet.

Calesia flabellifera, n. sp.

Smaller than ft comesa, Guen. Noct. iii. p. 258 ; wings somewhat
brighter-coloured, the lappet of hairs on fore wing also smaller and

composed of shorter hair ; fore tarsi densely clothed with black hair.

Expanse If inch.

Ahsown. In coll. J. Wood-Mason.

Calesia gastropachoides.

Calesia gastropachoides, Guen. Noct. iii. p. 258.

Above Ahsown.

Pyrales.

Fam. Spilomelid^e.

Zebronia plutusalis.

Zebronia plutusalis, Walker, Catal. Lep. Het. B. M. xvii. p. 478.

Ahsown.
Fam. Margaronid^e.

Glyphodes bivitralis.

Glyphodes bivitralis, Guen. Delt. et Pyral. p. 293.

Houngduran source.

Glyphodes stolalis.

Glyphodes stolalis, Guen. Delt. et Pyral. p. 293, pi. 3. f. 11.

Moulmein to Meetan ; Houngduran source ; Naththoung to

Paboga.
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Cydalima conchylalis.

Margarodes conchylalis, Guen. Delt. et Pyral. p. 303, pi. 8. f. 9.

Hatsiega.

Pachyarches vertumnalis.

Margarodes vertumnalis, Guen. Delt. et Pyral. p. 309.

Houngduran source ; Naththoung to Paboga.

Pachyarches marthesiusalis.

Margaronia marthesiusalis, Walker, Catal. Lep. Het. B. M.
xviii. p. 531.

Houngduran source.

SlSYROPHORA PFEIFFERjE.

Sisyrophora pfeifferce, Lederer, Wien. ent. Monat. vii. p. 399,

pi. 13. f. 13.

Moulniein to Meetan ; Houngduran source ; Naththoung to

Paboga.

EuGLYPHIS PROCOPIALIS.

Phalana procopialis, Cram. Pap. Exot. iv. pi. 368. f. E.

Ahsown, 2000 feet.

Fam. Botyd^e.

BOTYS JOPASALIS.

Botys jopasalis, Walker, Catal. Lep. Het. B. M. xviii. p. 652.

Houngduran source.

Botys caldusalis.

Botys caldusalis, Walker, Catal. Lep. Het. B. M. xviii. p. 650.

Naththoung to Paboga.

Botys vinacealis.

Botys vinacealis, Moore, Proc. Zool. Soc. 1877, p. 619.

Moulmein to Meetan ; Houngduran source.

Botys unitalis.

Botys unitalis, Guen. Delt. et Pyral. p. 349.

Moulmein.

Geo metres.

Fam. Urapterid^e.

Urapteryx podaliriata.

Urapteryx podaliriata, Guen. Phal. i. p. 32 (1857).

Above Ahsown.
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Fam. Ennomid.£.

Hyperythra limbolaria.

Hyperythra limbolaria, Guen. Phal. i. p. 101, pi. 3. f. 3, 4.

Ahsown.

Hyperythra angulifascia, n. sp. (Plate LIII. fig. 11.)

Male. Upperside purple-grey, traversed by short black strigse ; a

broad greenish-grey band crossing both wings, its outer border brown,
and angled before the costa and at the middle of hind wing ; inner

border curved ; apex of fore wing with a brown and black patch,

and a blackish discal patch on hind wing below angle of the band.

Underside pale yellow traversed by several short brown strigse, crossed

by a narrow discal brown line, bordered outwardly with purple-

brown
;
posterior angles of both wings greyish-white ; body beneath

and legs yellow.

Expanse If inch.

Moolai to Moolat, 4500 feet. In coll. J. Wood-Mason.

Omiza schistacea, n. sp. (Plate LIII. fig. 12.)

Male. Upperside vinous-grey : fore wing with two zigzag black

lines from the costa, terminating across end of the cell ; a black

speckled spot below the cell : hind wing with a black wavy discal

line. Underside bright ochreous-yellow ; apex of fore wing purple

;

antennae and palpi grey ; legs grey above, yellow beneath.

Expanse lg inch.

Above Ahsown. In coll. J. Wood-Mason.

Fam. Fidonidje.

CORYMICA ARNEARIA.

Corymica arnearia, Walker, Catal. Lep. Het. B. M. xx. p. 231

(I860).

Ahsown.

TlNOLETJS EBURNEIGUTTA.

Tinoleus eburneigutta, Walker, Catal. Lep. Het. B. M. iii. p. 621

.

Moolai, 3000-6000 feet.

Fam. PalyadjE.
EUMELEA ROSALIA.

Phalmna rosalia, Cramer, Pap. Exot. iv. pi. 368. f. F.

Above Ahsown.

Fam. Macarid.«.
Macaria NORA.

Macaria nora, Walker, Catal. Lep. Het. B. M. xxiii. p. 934.

Moolai, 3000-6000 feet.
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Fam. AcmALiDiE.

BlTHIA EXCLUSA.

Bithia exclusa, Walker, Catal. Lep. Het. B. M. xxii. p. 320.

Ahsown.

ACIDALIA ATTENTATA.

Acidalia attentata, Walker, Catal. Lep. Het. B. M. xxii. p. 734

(1861).

Ahsown.
Fam. Micronid-e.

MlCRONIA GRAMMEARIA.

Micronia grammearia, Geyer, Hiibn. Zutr. p. 36, f. 761.

Hatsiega ;
Taoo, 3000-5000 feet ; Moolai, 3000-6000 feet.

Micronia aculeata.

Micronia aculeata, Guen. Phal. ii. p. 26, pi. 13. f. 8 (1857).

Moolai, 3000-6000 feet.

Micronia vagata.

Micronia vagata, Moore, Proc. Zool. Soc. 1877, p. 622, pi. 60.

f. 18.

Ahsown ; above Ahsown ; Moolai, 3000-6000 feet.

Fam. Zerenid<e.

Potera, n. gen.

Male. Fore wing somewhat trigonal ; costa arched at base ; apex

convex ; exterior margin oblique ; costal vein extending to near apex
;

subcostal vein four-branched, first and second branches before the end

of the cell, second bifid, fourth from the end of the cell; discocellulars

bent inward, radial from their middle ; median vein three-branched
;

submedian extending to above posterior angle. Hind wing oval
;

costal vein extending to apex ; subcostal vein two-branched from

the end of the cell ; other veins as in fore wing. Body slender ;

antennae minutely pectinated ;
palpi very small, slender; legs slender,

squamose.

Potera marginata, n. sp. (Plate LIII. fig. 9.)

Male. Wbite ; cilia black : fore wing with the costal and exterior

borders narrowly and irregularly black-bordered ; a very large black

spot also at the end of the cell, a smaller spot on the disk beyond,

another near base of posterior margin, and a curved streak at the

posterior angle : hind wing with black marginal line and spots.

Body and legs yellow, spotted with black ; antennae brown.

Expanse If inch.

Moolai, 3000-6000 feet. In coll. J. Wood-Mason.
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Tabular List showing the Geographical Distribution of the Lepidoptera

of Tenasserim.

PAPILIONES.

Nymphalidae.

DaNAINjE.

Danais plexippus

.

chrysippus .

melaneus ....

tytia .

aglea

vulgaris

septentrionis ....

Salpiux rbadamanthus.
crassa

masoni, n. sp

margarita
Trepsichrois miclamus
Crastia cupreipennis, n. sp.

Stictoploea grotei

Euploea godartii

alcathne

limborgii, n. sp
—— subdita, n. sp

Satyrin*.

Lethe arcadia

mekara
robria .

.

Melanitis ismene
bela

Zethera diademoides, n. sp.

Myealesis mineus ,

perseus

blasius

anaxias

runeka .

Oulapa mnasicles

Yphtbima methora
baldus

Erites angularis, n. ep. .

Elymnias tinctoria, n. sp.

vasudeva
Dyctis leucocyma

S3

a '£

C8 CS

ao.a

8 -a

§1
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Tabular List (continued).

[Nov. 5,

NVMPHALIN.E.

Amathusia phidippus . .

.

Zeuxidia masoni, n. sp.

Discophora tullia

zal

neclio

iEinona lena

Clerome arcesilaus

Xanthotrenia busiris ...

Thaumantis louisa

Cirrochroa surya, n. sp.

Messaras erymanthis ...

Atella sinha

Junonia laomedia
lemonias
oritbyia

alumna
Precis iphita

Dolesehallia pratipa..

Kallima liniborgii, n.

Oyrestis thyodamas ..

codes
risa

Herona angustata, n. sp.

Penthema darlisa, n. sp..

Parthenos apicalis, n. sp.

Lebadea attenuata, n. sp.

Neptis adara, n. sp

meetana, n. sp

jumba
adipala

plagiosa, n. sp

Adolias lepidea

satropaces

parvata, n. sp

discispilota, n. sp. .

jahnu
taooana, n. sp

Charaxes marmax
barpax
agna, n. sp

desa, n. sp

samatha, n. sp

Protboe franckii

LlBYTH.BIN.E.

Libythea myrrha

fi
O.

CS C3

IS
3

-
en

a sc
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Tabular List (continued).

Erycinidae.

Zemeros flegyas

Taxila fasciata, n. sp

Abisara neophron
angulata, n. sp

Lycaenidae.

Castalius roxus

Lanipides alexia

kandarpa
elpis

aelianus

Hypolycasna lisias

Myrina freja

Deudorix suffusa, n. sp

Thamala miniata, n. sp

Loxura atymnus
Amblypodia taooana, n. sp.

Narathura moolaiana, n. sp.

Arhopala nakula
vihara

Surendra quercetorum
Thaduka multicaudata, n. sp

Papilionidae.

PlERIN.E.

Nychitonia xiphia ,

Terias hecabe ,

silhetana

formosa
lseta

Eronia lutescena

Callidryas catilla

crocale

Hebomoia glaucippe

Ixias citrina, n. sp

pallida, n. sp

moulmeinensis, n. sp.

Catophaga neombo
paulina

lagela, n. sp
Appias lea

nama
dapba, n. sp
amba
zelinira

vacans

H
O ^
'—'-4^

—t
*>

a 'u
60 -J3

a 2

o °
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Tabular List (continued).

Delias pasitboe .

indica

descombesi .

Prioneris watsoni

clemantbe .

PaPILIONINjE.

Papilio telearcbus

xenocles

megarus
onpape, n. sp. ...

pammon
aristolocbise

philoxenus

doubledayi
kelenus

alcmenor
mabadeva, n. sp.

androgeos
zeleucus

sarpedon
agamemnon
antipbates

Leptocircus virescens

Hesperidae.

Ismene benjamini.

druna
Tagiades pralaya

meetana, n. sp
Astictopterus diocles

subfasciatus, n. sp

Pampbila bambusas
masoni, n. sp

mathias
Hesperia moolata, n. sp

Plesioneura aurivittata, n. sp.

albifascia, n. sp

Isoteinon subtestaceus, n. sp. .

SPHINGES.

Macroglossa orientalis

luteata

Ambulyx substrigilis

o3

>—- 4J

ri '£

C3

E s

cS O
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n

|
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Tabular List (continued.)

Pachyarches vertumnalis

marthesiusalis

Sisyrophora pfeiflera? . . .

.

Euglyphis procopialis ....

Botys jopasalis

caldusalis

vinacealia

unitalis

GEOMETEES
Urapteryx podaliriata .

Hyperythra limbolaria .

angulifascia, n. sp. .

Corymica aruearia

Omiza schistacea, n. sp. .

Tinoleus eburueigutta

Eumelea rosalia

Maoaria nora
Bithia exclusa

Acidalia attentata

Micronia grammcaria . . .

.

aculeata

vagata
Potera marginata, n. sp.

PMrf

si

—'-+3

t-l -*-3
-__ —

6J
gw
«^-
a a

£

c
S *

d< g

3 Vj •n

EXPLANATION OF PLATES LI.-LIII.

Plate LI.

Fig. 1. Papilio mahadeva, n. sp., p. 840.

2. Euploea limborgii, n. sp., p. 823.

3. Zethera diadcmoides, n. sp., p. 824.

Plate LII.

Fig. 1. Taxila fasciata, n. sp., p. 832.

2. Adolias discispilota, n. sp., p. 831.

3. Adolias parvata, n. sp., p. 831.

4. Catophaga lagcla, n, sp., p. 838.

5. Pamphila masoni, n. sp., p. 842.

6. Thamala miniata, n. sp., p. 834.

7. Thaduka multicaudata, n. sp., p. 836.

8. Beudorix suffusa, n. sp., p. 834.

Plate LIII.

Fig. 1. Tagiades meetana, n. sp., p. 842.

2. Vlesioneura aurivittata, n. sp., p. 843.

3. albifascia, n. sp., p. 843.

4. Syntomis masoni J, n. sp., p. 845.

5. disrvpfa, n. sp., p. 845.
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Fig. 6. Syntomis albifrons, n. sp., p. 845.

7. Dreata taooensis, n. sp., p. 848.

8. Syntomis berinda, n. sp., p. 845.

9. Potera marginata, n. sp., p. 852.

10. Pitasila moolaica $ , n. sp., p. 847.

11. Hyperythra angulifascia, n. sp., p. 851.

12. Omisa sckistacea c?, n. sp., p. 851.

8. Descriptions of six Species of Bivalve Shells in the Collec-

tion of Mr. Sylvanus Hanley, F.L.S., and of a Helix

from the Solomon Islands. By George French Angas,

C.M.Z.S., F.L.S., &c.

[Received September 19, 1878.]

(Plate LIV.)

Semele hanleyi, n. sp. (Plate LTV. fig. 1.)

Shell transversely ovate, subequilateral, solid, cream-coloured,

tinged with violet below the umbones, with narrow irregular de-

scending white rays towards the base, with several zigzag purplish

markings near the centre of the valves; sculptured all over with

narrow prominent close-set, somewhat flattened, transverse ridges,

which become rather sharp and irregular posteriorly and erectly

scabrous at the margin, whilst radiating from the umbones close to

the anterior dorsal margin are six close-set ribs, upon which the

transverse ridges become nodulous at the points of intersection ; um-
bones prominent, sharp, approximate

;
posterior dorsal margin nearly

straight, anterior one very slightly incurved, ventral margin acute
;

dorsal area stained with deep purple ; valves slightly gaping and
flexuous posteriorly ; interior of the valves yellow in the middle,

stained with rays of violet and rose-colour.

Long. 11, alt. 8, lat. 4 lines.

Hab. Japanese seas {Belcher). Collection of Hanley.

A very charming shell ; the sculpture of the anterior portion re-

minding one of certain species of Psammobia.

Semele aphrodite, n. sp. (Plate LIV. fig. 2.)

Shell orbicular, nearly equilateral, rather thin, white, with the

posterior half of the umbones tipped with rose-colour, from which
descend four or five irregular bundles of more or less narrow, faint

pink rays, which become a little deeper in colour at the lines of

growth and near the base ; concentrically sculptured with narrow,

thread-like, somewhat distant lamella?, the spaces between which are

crossed with exceedingly fine, close-set, regular hair-like*descending

striaj ; umbones rather tumid, sharp, approximate ; dorsal margin
posteriorly very slightly arched, anteriorly a little incurved ; dorsal

area freckled with a few reddish spots ; ventral margin strongly

arcuate.

Long. 7, alt. 6, lat. 3 lines.
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Hab. China seas ? {Belcher). Coll. Hanley.
An exquisitely sculptured species of great beauty, unique in the

collection of Mr. Hanley.

>s Semele aspasia, n. sp. (Plate LIV. fig. 3.)

Shell orbicularly ovate, nearly equilateral, subequivalve, mode-
rately thin, yellowish white, concentrically very finely and regularly

sculptured with close-set erect frilled laminae, the interstices being

crossed by fine thread-like descending striae that correspond to the

undulations of the transverse frills ; concentric ridges smooth and
more distant at the umbones ; interior of the valves very faintly

tinged with flesh-colour.

Long. 12^, alt. 10, lat. 6 lines.

Hab. 1 In coll. Hanley.
This species differs from £. phryne in being thinner, more ovate,

and less tumid in form, and in the transverse sculpture consisting of

elegantly undulating frilled erect laminae, whilst the interstices

between the descending striae are not squares but narrow paral-

lelograms.

\Z~ Semele phryne, n. sp. (Plate LIV. fig. 4.)

Shell suborbicular, subequilateral, equivalve, somewhat tumid,

solid, white, very finely regularly concentrically sculptured with

close-set thread-like striae, the interstices of which are crossed

throughout by similar thread-like descending stria?, giving the surface

of the valves a beautifully neat and regular reticulated appearance,

excepting at the umbones, where the concentric ridges are more
distant and the descending striae finer and nearly obsolete

;
posterior

side very slightly truncate and sinuate below, with a nearly obsolete

flattened ridge extending upwards towards the umbo on the right

valve ; interior slightly tinged with flesh-colour towards the base.

Long. 15, alt. 14, lat. 8 lines.

Hab. ? In coll. Hanley.

A solid, white, somewhat tumid species, very regularly and finely

latticed throughout, the interstices taking the exact form of minute
squares.

(/ Lucina citrina, n. sp. (Plate LIV. fig. 5.)

Shell quadrately orbicular, very inequilateral, equivalve, rather

thin, primrose-yellow, paler towards the base, concentrically sculp-

tured with very fine thread-like striae, that become more distant as

they approach the base ; lunule very small, depressed ; umbones
tumid ; beaks small, incurved ; anterior side produced and somewhat
flexuous above ; interior of valves crenate at the edge, pale yellow.

Long. 4,<alt. 3|, lat. 2\ lines.

Hab. ? Coll. Hanley.

A small species, of a peculiar primrose-yellow colour.

Lucina rosea, n. sp. (Plate LIV. fig. 6.)

Shell elongately orbicular, equivalve, inequilateral, a little tumid,
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moderately solid, whitish tinged with pale rose-colour towards the

umbones ; encircled by close-set, subgranular, spreading, flattened

ridges, that become broader and closer towards the base ; lunule

large, triangular, convex ; umbones tumid ; beaks small, pointed, in-

curved ; interior of valves pink, the edges crenate within.

Long. 8, alt. 8, lat. 5 lines.

Hab. Natal. In coll. Hanley.

In this pretty shell the sculpture of the valves approaches that of

L. pennsylvanica ; and, as in that species, small fragments of grit

and shell are to be found lodging between the overlapping ridges.

Helix brenchleyi, n. sp. (Plate LIV. fig. 7.)

Shell imperforate, depressedly trochiform, rather thin, obliquely,

irregularly, and obscurely striated, yellowish white, with two dark

chocolate bands, thickly crossed with white diaphanous zigzag

markings encircling the last whorl, the uppermost band the broadest

;

spire obtusely conical, apex white ; whorls 5, flatly convex, sutures

impressed, last whorl descending in front, base a little tumid ante-

riorly ; aperture oblique, subrhomboidal ; peristome very slightly

thickened and expanded, and but little reflexed, the right margin

moderately sinuated ; columellar margin somewhat flattened and
dilated, with a straight abrupt callus ; the umbilical region and the

inner edge of the lip with the reflected portion brown, immediately

behind which is a band of pigment-like deposit of a brilliant orange-

colour.

Diam. maj. 11, min. 9, alt. 6^ lines.

Hab. Ysabel Island ; Solomon Group. Collected by the late Mr.
Brenchley.

A singular shell, having the orange colouring of H. boivini behind

the outer lip, but differing from that species in its other characters.

9. Descriptions of ten Species of Marine Shells from the

Province of South Australia. By George French

Angas, C.M.Z.S., F.L.S., &c.

[Received September 19, 1878.]

(Plate LIV.)

Mitra tatei, n. sp. (Plate LIV. fig. 8.)

Shell ovately fusiform, solid, shining, ochraceous, with a broad

deep-chocolate-coloured band next below the sutures, and a second

similar band towards the lower part of the last whorl ; whorls 5|,

stoutly and distantly longitudinally ribbed, the ribs becoming

obsolete towards the base of the last whorl, which is encircled by three

or four transverse ridges ; aperture narrowly ovate ; outer lip simple
;

columella 4-plaited.

Long. 3|, lat. 1^ lines.
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Hab. Living, in two fathoms water, Surveyor's Point ; among
shell-sand, Holdfast and Aldinga Bays and Salt Creek.

Parthenia gracilis, n. sp. (Plate LIV. fig. 9.)

Shell elongately turreted, moderately thin, white, regularly longi-

tudinally ribbed, the interstices crossed with very fine hair-like striae
;

whorls 7i, slightly convex, contracted above and below the sutures
;

sutures strongly impressed ; aperture quadrately ovate ; outer lip

subarcuate, slightly angled above ; inner lip with a single sharp tooth

about the middle of the columella.

Alt. 2\, diam. | line.

Hab. Shell-sand, Glenelg, St. Vincent's Gulf.

Cyclostrema tatei, n. sp. (Plate LIV. fig. 10.)

Shell widely and deeply umbilicated, orbicular, depressedly turbinate,

moderately thin, under the lens very finely transversely striated,

shining pearly white ; whorls 4, rounded, flattened and slightly

excavated next below the suture, with one, or sometimes two, narrow
thread-like keels at the upper part, and strongly keeled round the

umbilical region ; sutures distinct ; apex rounded, obtuse ; aperture

subcircular ; lip simple.

Diam. maj. 1|, min. 1, alt. | line.

Hab. Shell-sand, Holdfast Bay ; found alive in the estuary of

the Sturt.

The above is the normal condition of the species ; but examples

occur which are thinner and have a greater number of keels, some-
times as many as seven or eight. At first I was inclined to regard

the many-keeled variety as specifically distinct ; but on the exami-
nation of a large series by Professor Tate, he assures me that the

number of keels varies so greatly that it would be impossible to

separate them. The thin hyaline examples with many keels are

probably younger shells.

Buccinulus intgrmedius, n. sp. (Plate LIV. fig. 11.)

Shell elongately ovate, solid, shining, white, painted with two bands

of irregular descending brown flames and spots ; spire acuminate,

pointed at the apex, the same length as the aperture ; whorls 6g,
encircled by numerous grooved and finely punctured striae, that

become obsolete on the centre of the last whorl ; sutures strongly

impressed ; outer lip simple, thin, non-arcuate ; columella with a

strong bilobed fold near the base, and a smaller projecting plate

above it ; inner lip with a broad spreading callus.

Long. 4g, lat. 1| line.

Hab. Aldinga Bay.

This, the only species of Buccinulus as yet discovered in South
Australia, is allied to B. affinis, A. Ad., from New South Wales,
from which it differs somewhat in form, and also in the style of

coloration.

Nacella parva, n. sp. (Plate LIV. fig. 12.)

Shell depressedly conical, cap-shaped, semipellucid, nearly smooth,
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or with very fine concentric lines of growth, pale horn-colour, with

a single row of pale blue spots and crescent-shaped opaque markings
extending from the apex centrally, more or less along the outer arc

of the shell ; apex anterior, recurved, submarginal ; aperture nar-

rowly orate, margin simple, entire ; interior pearly white, shining.

Diam. maj. 3, min. 1|, alt. 1 line.

Hab. Holdfast Bay and Aldinga Bays; parasitic on seaweed.

Mysella donaciformis, n. sp. (Plate LIV. fig. 13.)

Shell quadrately cuneate, moderately solid, equivalve, very inequi-

lateral, subventricose, compressed towards the base, white, shining,

finely concentrically ridged ; dorsal margin slightly arcuate posteriorly,

short and abruptly descending anteriorly ; ventral margiu a little

convex ; umbones somewhat tumid ; beaks distinct, incurved,

approximate.

Long. 3, alt. 2, lat. 1 line.

Hab. Holdfast and Aldinga Bays, St. Vincent's Gulf.

In the 'Proceedings' of this Society for 18/7, page 176, I

gave the diagnosis of the genus Mysella, for the reception of a
small bivalve from Port Jackson, which I described as Mysella
anomala. I have subsequently received from Professor Tate one or

two examples of the same species from South Australia, together

with a second form of the genus, of a more cuneate shape than the

type, now described above as M donaciformis.
*

Lepton australis, n. sp. (Plate LIV. fig. 14.)

Shell quadrately orbicular, compressed, equivalve, nearly equi-

lateral, thin, very slightly gaping at the sides, white, very finely

concentrically striated ; dorsal margin arched, ventral margin nearly

straight ; beaks small, produced and acute.

Long. 4, alt. 3, lat. \ line.

Hab. Glenelg, and Port Creek.

Belonging to the typical form of the genus, with the surface of

the valves finely striated but not shagreened.

Lucina (Codakia) tatei, n. sp. (Plate LIV. fig. 15.)

Shell quadrately ovate, subventricose, moderately solid, subequi-

lateral, white, concentrically ridged, the ridges closer near the

umbones, and more distant towards the base, and crossed on both
sides with radiating ribs, that become slightly nodulous at the inter-

sections ; dorsal margin deeply excavated in front, nearly straight

and rapidly descending behind ; ventral margin arcuate, rounded in

front, forming an obtuse angle where it joins the dorsal excavation

;

umbones very acute, incurved and approximate.

Long. 4, alt. 3, lat. 1| lines.

Hab. East side of St. Vincent's Gulf, and Cape Northumberland.
This little species is quite distinct from L. quadrata, Angas

(P. Z. S. 1877, p. 1/6), from Port Jackson, although of a somewhat
similar form.
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Nucula micans, n. sp. (Plate LIV. fig. 16.)

Shell minute, obliquely and triangularly ovate, subventricose,

very inequilateral, moderately solid, white, shining, very finely con-

centrically striated, the striae occasionally running into each other

;

dorsal margin somewhat arched posteriorly, short and descending in

front ; ventral margin moderately arcuate ; umbones tumid, smooth,

pearly, and approximate.

Long. 1, alt. f, lat. | line.

Hab. Shell-sand, Salt Creek ; Glenelg, St. Vincent's Gulf.

Somewhat allied to Nucula pusilla, Ang. (P. Z. S. 18/7, p. 177),

from Port Jackson, but possessing a different style of sculpture.

EXPLANATION OF PLATE LIV.

Fig. Semele hanleyi, p. 859.

aphrodite, p. 859.
— aspasia, p. 860.

phryne, p. 860.

6. Lucina citrina, p. 860.

rosea, p. 860.

7. Helix brenchleyi, p. 861.

8. Mitra tatei, p. 861.

862.

Fig. 9. Parthenia gracilis, p. 862.

10. Cyclostrerna tatei, p. 862.

11. Buccinulus intermedins, p,

12. Nacella parva, p. 862.

13. Mysella donaciformis, p. 863.

14. Lepton australis, p. 863.

15. Lucina {Codakia) tatei, p. 863
16. Nucula micans, p. 864.

10. A List of additional Species of Marine Mollusca to be in-

cluded in the Fauna of the Province of South Australia

;

with Notes on their Habitats and Local Distribution.

By George French Angas, C.M.Z.S., F.L.S., &c.

[Keceived September 19, 1878.]

In the year 1S65 I published in the ' Proceedings' of this Society

a list of all the species of marine Mollusks that had been met with on
the shores of the Province of South Australia up to that date, num-
bering about 231 Gasteropods and 97 Conchifera. Since that period

other species have come to light, several of them hitherto only known
as inhabiting the New-South-\Vales and Tasmanian seaboards ; whilst

others have proved to be new to science, and have been described by
me recently. I am indebted to Professor Ralph Tate and Mr. W.
T. Bednall, of Adelaide, for several interesting additions to my list

—

which includes 54 Gasteropoda, and 21 Conchifera, &c, hitherto

unrecorded as occurring in South Australia, thus making a grand
total of 403 species.

GASTEROPODA.
1. MUREX ANGASI.

Typhis angasi, Crosse, Journ. de Conch. 1863, p. 86, pi. 1. fig. 2,

Port Lincoln {Bednall).

2. Triton (Epidromus) bednalli.

Triton bednalli, Brazier, Proc. Linn. Soc. N. S. W. 1875, p. 6.

Guichen Bay {Bednall),
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3. CoMINELLA LACTEUM.

Buccinum lacteum, Reeve, Conch. Icon. pi. 14. fig. 117.

Port Elliot and Port Wallaroo (Stansbury).

4. Nassa jacksoniana.

Buccinum jacksonianum, Kiener, Mon. Bucc. pi. 19. fig. 73.

Holdfast and Aldinga Bays (Bednall) ; also Port Jackson.

5. Nassa intermedia.

Nassa intermedia, Dunker, * Novara' Exp. Moll. tab. 1. fig. 2.

Port Lincoln (Bednall) ; also Port Jackson.

6. Amalda marginata.

Ancillaria marginata, Lam., Reeve, Conch. Icon. pi. 3. fig. 8.

Port Lincoln ; South Coast (Bednall). Also Tasmania and New
South Wales.

7. Melo miltonis.

Melo ypiltonis, Gray, Grif. An. King. (1833).

Fowler's Bay, to the westward of Port Lincoln.

8. Mitra pica.

Mitrapica, Reeve, P. Z. S. 1845 ; Conch. Icon. pi. 31. fig. 247.

Port Elliot ; Kangaroo Island (Bednall)

.

9. Mitra lincolnensis.

Mitra lincolnensis, Angas, P. Z. S. 1878, p. 313, pi. 18. figs.

10, 11.

Port Lincoln, Semaphore Beach ; and Salt Creek.

10. Mitra schomburgki.

Mitra schomburgki, Angas, P. Z. S. 1878, p. 313, pi. 18. figs.

12,13.

St. Vincent's Gulf.

1 1 . Mitra tatei.

Mitra tatei, Angas, P. Z. S. 1878, pi. 54. fig. 8.

Found alive in two fathoms of water, Surveyor's Point ; among
shell-sand, Holdfast and Aldinga Bays, and Salt Creek (Tate).

For Columella dermestoides, Kien. (No. 65 in my first list), read

C. lineolata, Pease. Port Lincoln and Port Elliot.

For Columella interrupta, Angas (specific name preoccupied),

read C. angasi, Brazier. York's Peninsula.

12. Marginella volutiformis.

Marginella volutiformis, Sow. Thes. Conch.

Macdonnell Bay (Tate).
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13. Marginella turbinata.

Marginella turbinata, Sow. Thes. Conch.

Macdonnell Bay ; also New S. Wales.

14. Cryptospira cymbalum.

Cryptospira cymbalum, Tate, Proc. Adelaide Phil. Soc. 1878.

Aldinga. Like C. ovulum, with eight plaits on the pillar.

15. HYALINA ALBIDA.

Hyalina albida, Tate, Proc. Adelaide Phil. Soc. 1878.

Marino. Very narrow and white.

16. Erato bimaculata.

Erato bimaculata, Tate, Proc. Adelaide Phil. Soc. 1878.

Minute, yellowish white, with a red spot at each end of aperture.

17. Natica marochiensis.

Natica marochiensis, Lam., Reeve, Conch. Icon. pi. 13. fig. 52.

Very small specimens, living in St. Vincent's Gulf. Subfossil in

the Port-Adelaide-Creek limestone {Tate).

18. SCALA FRIABILIS.

Sealaria friabilis, Sow., Reeve, Conch. Icon. pi. 7. fig. 52.

Port Lincoln ; also Swan River.

19. Scala (Opalia) australis.

Scalaria australis, Lam., Sow. Thesaurus, pi. 35. fig. 135.

Aldinga Bay (Bednall); also New S. Wales.

20. Terebra braziert.

Terebra braziert, Angas, P. Z. S. 1871, pi. 1. fig. 15.

Port Elliot (Bednall); Brisbane Water, New S. Wales.

21. Terebra ustulata.

Terebra ustulata, Desh. P. Z. S. 1859, p. 294.

Fowler's Bay ; Port Elliot (Stansbury). Also Tasmania.

22. Obeliscus brunnea.

Obeliscus brunnea, A. Ad., Sow. Thesaurus, pi. 171. fig. 35.

Syrnrta brunnea, A. Ad. P. Z. S. 1862, p. 233.

Port Lincoln.

23. Syrnola tincta.

Syrnola tincta, Angas, P. Z. S. 1871, pi. 1. fig. 11.

St. Vincent's Gulf; also Port Jackson.

24. Odostomia eburnea.

Odostomia eburnea, Metcalfe, M.S. in Brit. Mus.
Holdfast Bay (Tate).

A very small, ovate, ivory-white species.
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25. Parthenia gracilis.

Parthenia gracilis, Angas, P. Z. S. 1878, pi. 54. fig. 9.

Shell-sand, Holdfast Bay {Tate).

26. TURBONILLA ACICULARIS.

Turbonilla acicularis, A. Adams.

St. Vincent's Gulf {Tate).

2f. Turbonilla fusca.

Turbonilla fusca, A. Adams.

Holdfast and Aldinga Bays; Port Lincoln (Tate).

28. Turbonilla hofmani.

Turbonilla hofmani, Angas, P. Z. S. 1877, p. 183.

T. nitida, Angas, P. Z. S. 1867, p. 112 (name preoccupied by A.
Adams: T. nitida, from Japan, Ann. Nat. Hist., vi. p. 419 (1860).

T. angasi, Tenison-Woods, Proc. Roy. Soc. Tasmania, Mar. 13,

1877.

Holdfast and Aldinga Bays (Tate) ; also Port Jackson. .

29. Trivia australis.

Cyprcea australis, Lam. ; Sow. Conch. Illus. fig. 29.

Fowler's Bay ; Cape Northumberland (Tate and Bednall) . Also

New-South-Wales coast.

30. DlALA IMBRICATA.

Diala imbricata, A. Adams, Ann. & Mag. Nat. Hist. Oct. 1862.

Shell-saud, Glenelg and Aldinga Bay (Tate).

31. Diala varia.

Diala varia, A. Adams, Ann. & Mag. Nat. Hist. Oct. 1861.

Between tide-marks, under stones, Aldinga Bay (Tate).

32. Diala picta.

Diala picta, A. Adams, Ann. & Mag. Nat. Hist. Oct. 1861.

St. Vincent's Gulf; and Wallaroo, Spencer's Gulf (Tate).

33. RlSSOINA NIVEA.

Rissoina nivea, A. Adams, P. Z. S. 1851, p. 265.

Port Lincoln.

34. Trochita calyptr^eformis.

Trochus calyptrceformis, Lam. Anim. sans Vert. vii. p. 627.

Crepidula tomentosa, Quoy et Gaim.

On Pinnae, Holdfast and Aldinga Bays (Bednall). Also New S.

Wales.

35. Triphoris scitulus.

T. scitulus, A. Adams.

St. Vincent's Gulf (Bednall).
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36. Amathina tricarinata.

Amathina tricarinata, Gray, "Woodward's Manual, pi. 11. fig. 19.

Found dead on the beach at Port Lincoln.

37. Cyclostrema tatei.

Cyclostrema tatei, Angas, P. Z. S. 1878, pi. 54. fig. 10.

Shell-sand, Holdfast Bay; alive in the estuary of the Sturt (Tate).

38. SCHISMOPE ATKINSONI.

Scissurella atkinsoni, Tenison-Woods, Proc. Roy. Soc. Tasmania,

1876.

Holdfast and Aldinga Bays (Tate).

39. FlSSURELLID^EA SCUTELLA.

Fissurella scutella, Gray, Brit.-Mus. Cat. (Fissurella), No. 42
;

Sow. Thes. Conch, pi. 9. fig. 207 (Trapezina).

Guichen and Holdfast Bays (Bednall) . Also Tasmania, New South

Wales, and Cape of Good Hope.

40. Macroschisma Tasmania.

M. tasmanice, Gray.

South-east coast (Bednall); Tasmania (T. Woods).

Emarginula tasmanice, Sow., and E. tenuicostata, Sow., are re-

garded, and, I believe, rightly, by Rev. Tenison-Woods as varieties

of E. rugosa of Quoy and Gaimard.

41. Emarginula dilecta.

E. dilecta, A. Adams, P. Z. S. 1851.

St. Vincent and Spencer's Gulfs.

42. Nacella parva.

Nacella parva, Angas, P. Z. S. 1878, pi. 54. fig. 12.

Holdfast and Aldinga Bays, parasitic on seaweed (Tate).

43. Dentalium octagonum?

D. octagonum, Lam.

Henley Beach.

44. Cadulus acuminatus?

ft acuminatus, Desh., M.S. in coll. Cuming.

Holdfast and Aldinga Bays (Tate) ; also Port Jackson.

45. Lepidopleurus antiquus.

L. antiquus, Reeve, Conch. Icon. pi. 25. fig. 169.

Aldinga Bay, and Marina (Bednall); also Port Jackson.

46. Chiton siculoides.

Chiton siculoides, Carpenter.

Port Lincoln (Bednall).
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47- BuCCINULUS INTERMEDIUS.

B. intermedins, Angas, P. Z. S. 18/8, p. 869, pi. 5-1. fig. 1 1.

Aldinga Bay {Tate).

48. TORNATINA FUSIFORMIS.

T. fusiformis, A. Ad., Sow. Thes. Conch, pi. 121. fig. 37.

Glenelg Beach {Bednall); also Port Jackson and Port Stephen,

New S. Wales.

49. VrjLVULA ROSTRATA.

V. rostrata, A. Adams, Sow. Thes. Conch, pi. 125. fig. 154.

Holdfast Bay {Tate).

50. Cylichna pygmjEA.

C. pygmaa, A. Adams, Sow. Thes. Conch, pi. 125. fig. 150.

Holdfast Bay {Tate).

51. Atys exigua.

Atys exigua, A. Adams, Sow. Thes. Conch, pi. 125. fig. 129.

Holdfast Bay {Tate).

52. Alexia meridionalis.

A. meridionalis, Brazier, M.S.

Port-Adelaide Creek {Bednall).

53. Marinula xanthostoma.

M. xanthostoma, H. & A. Adams, P. Z. S. 1854, p. 35.

York's Peninsula, Aldinga, &c. {Bednall).

54. SlPHONARIA ALBIDA. ? ) 4-
Siphonaria albida, Angas, P. Z. S. 18/8, p."£Hi9, pi. 18. figs. 14, 15.

Port Lincoln.

CONCHIFERA.
55. HUMPHREYIA STRANGEI.

Aspergillum strangei, A. Adams, P. Z. S. 1852, p. 91, pi. 15. fig. 5.

St. Vincent's Gulf (
Bednall). Also Port Jackson, New S. Wales

{Angas); Tasmania (7
T
. Woods).

56. Gastrochjsna tasmanica.

G. tasmanica, Tenison-Woods.

Burrowing in limestone forming the bed of Port-Adelaide Creek
;

also on Chamce ; and in the incrusted growth of Pinna, St. Vincent's

Gulf {Tate).

57. CORBULA NASUTA.

Corbula nusuta, Sow. P.Z.S. 1833, p. 35.

Holdfast and Aldinga Bays {Tate); also New S. Wales.

Proc. Zool. Soc— 1878, No. LVII. 57
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58. DONAX SORDIDUS.

D. sordida, Reeve, Conch. Icon. pi. 4. fig. 32.

Port Lincoln.

59. Mysella anomala.

Mysella anomala, Angas, P. Z. S. 1877, p. 176, pi. 26. fig. 22.

Holdfast and Aldinga Bays (Tate); also Port Jackson, New S.

Wales.

60. Mysella donaciformis.

Mysella donaciformis, Angas, P. Z. S. 1878, p. 863, pi. 54. fig. 13.

St. Vincent's Gulf (Tate).

61. Tapes flabagella.

TapesJlabagella, Desh., Reeve, Conch. Icon. pi. 13. fig. 66.

Aldinga and Holdfast Bays (Tate); also New South "Wales.

62. Chione (Marcia) laevigata.

Venus Icevigata, Sow. Thes. Conch, pi. 159. figs. 156-8.

Port-Adelaide Creek (Bednall). New S. Wales, Victoria, and

Tasmania.

63. Tivela tjndulosa.

Venus undulosa, Lam. Anim. sans Vert. vi. p. 370.

Venus variabilis, Sow. Thes. Conch. Venus, pi. 158. figs. 142-6.

Semaphore Beach, Guichen Bay, and Port Lincoln (Bednall).

64. Cardium pulchellum.

C. pulchellum, Reeve, Conch. Icon. pi. 8. fig. 42.

Dredged in St. Vincent's Gulf (Tate);&\so Port Jackson and Tas-

mania. (Very small specimens.)

65. Lucina tatei.

Lucina (Codakia) tatei, Angas, P, Z. S. 1878, p. 863, pi. 54. fig. 15.

East side of St. Vincent's Gulf, and Cape Northumberland (Tate).

66. Loripes ovum.

Lucina ovum, Reeve, Conch. Icon. pi. 5. fig. 21.

Holdfast Bay and Salt Creek (Tate); also Botany Bay, New S.

Wales.

67. Lasea australis.

Poronia australis, Souv. Journ. de Conch. 1863, pi. 12. fig. 8.

Under stones, Aldinga and Holdfast Bays, Cape Northumberland,

and Wallaroo. Common in Tasmania, and also in New S. Wales.

68. Lepton australis.

Lepton australis, Angas, P. Z. S. 1878, p. 863, pi. 54. fig. 14.

Glenelg and Port Creek (Tate).
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69. Crenella barbata.

Modiolaria barbata, Angas, P. Z. S. 1867, p. 911, pi. 44. fig. 12.

St. Vincent's Gulf &c. ; also Botany Bay, New S. Wales.

70. Trigonia margaritacea.

Trigonia margaritacea, Lam., Reeve, Conch. Icon. pi. 1. fig. 3.

Port Lincoln; dead valves washed upon Semaphore Beach {Bednall).
Also Tasmania.

71. Pectunculus laticostatus.

P. laticostatus, Quoy et Gairn. Voy. de l'Astrol. ; Reeve, Conch.

Icon. pi. 2. fig. 8 a, b.

Cape Jervis; and Hallet's Cove, St. Vincent's Gulf {Tate); Badger

Island, Bass's Straits {Tate). New Zealand.

72. LlMOPSIS MACGILLIVRAYI.

Limopsis macgillivrayi, A. Ad. in Coll. Cuming.

Guichen Bay {Bednall). Semifossil at McDonnell Bay {Tate).

73. NUCULA MICANS.

Nucula micans, Angas, P. Z. S. 1878, p. 864, pi. 54. fig. 16.

Shell-sand, St. Vincent's Gulf {Tate).

74. Placunanomia (Monia) ione.

Placunanomia ione, Gray, P. Z. S. 1849, p. 123.

Henley Beach ; Marino {Bednall). Common in New South Wales.

75. KRAUSSIA LAMARCKTANA.

Kraussia lamarckiana, Davidson, P. Z. S. 1852, p. 80, pi. 14.

figs. 22, 23.

St. Vincent's Gulf (Tate). Common in N. S. Wales and Tasmania,

also New Zealand.

11. Notes on Myxopoda aurita, Miln.-Edw.

By G. E. Dobson, M.A., M.B., &c.

[Eeceived October 21, 1878.]

Among the many valuable specimens lately added to the collection

of the Museum d'Histoire Naturelle at Paris, perhaps the most

remarkable is that of a very peculiar species of Bat from Madagascar,

described by M. Alphonse Milne-Edwards' under the appropriate

name of Myxopoda2
aurita.

During a short visit to Paris last month I was enabled, through

the kindness of M. Milne-Edwards, to examine the type of this most

interesting species, of which the following is a description.

1 In Bull. Soc. Philom. de Paris, June 22, 1878.
a uv%a, mucus ; novs, pes.

57*
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Crown of the head but slightly raised above the face-line ; muzzle

obliquely truncated, in general form closely resembling that of the

species of the genus Chilonycteris ; for the nostrils open widely

apart by similar circular sharply defined margins, and the lower lip

is also papillate and reflected outwards, though not so broadly, and

it has not a thin free margin ; the obtuse extremity of the rather

long muzzle projects in front considerably beyond the lower lip.

Ears very large, much longer than the head, in general outline like

those of Vespertilio murinus ; but the inner margin commences in a

small lobe projecting downwards ; in the usual position of the tragus,

or slightly in front of it, there is an irregularly square lobe con-

tinuous above with the keel of the ear-conch ; opposite this, on the

outer side of the concave surface of the conch, is a mushroom-shaped

process consisting of a short stalk supporting a broad flat reniform

expansion ; the outer margin of the conch terminates near the angle

of the mouth.
Thumb with an ill-developed claw ; but the whole of the inferior

surface of its metacarpal and phalangeal bones supports a large flat

horseshoe-shaped pad, more than 0"'2 inch in diameter, of which

the circular margin is directed forwards and slightly notched in

front; this pad, though considerably larger "than that occupying

the same position in Thyroptera tricolor, does not form nearly so

perfect a clinging-organ as in that species ; for it is quite sessile,

without a trace of a peduncle, and its surface is flat, like the thumb-
pad of Vesperugo pachypus, with which it is evidently homologous.

The feet have also adhesive pads ; but, while resembling closely

those of the thumbs in structure and external form, they differ in

being much smaller, and so agree rather with those of Thyroptera

tricolor than with Vesperugo pachypus.

The metacarpal bone of the index finger is well developed, being

nearly as long as that of the third finger, but there are no distinct

phalanges ; the third finger has three phalanges, of which the first

and second are nearly equal in length.

The tail projects beyond the posterior margin of the interfemoral

membrane as in Thyroptera tricolor, but to a much greater extent,

the free portion being nearly equal to the tibia in length ; the

calcanea are almost as long as the tibiae ; the very narrow post-

calcaneal lobe is notched or toothed near the foot.

As in Thyroptera tricolor, the toes are united as far as the base of

the claws, and have each two phalanges, and the wing-membrane
extends almost to the base of the claws.

T\ j.1- T 2—2 1—1 3—3 3—3
Dentition.—Inc. -7-, c. r^j, pm. g^, m. ^—^.

Upper incisors short, in pairs, placed close to the canines ; the

outer incisor, on each side, small, conical, and acutely pointed, but

much larger than the inner one, which lies close to it and is hardly

visible without the aid of a lens ; lower incisors short and blunt, in

the direction of the jaws ; first and second upper premolars very

short, the third exceeding the molars in vertical extent ; second

lower premolar minute, in the tooth-row, the first premolar slightly
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smaller than the third; molars acutely tubercular, with W-shaped
cusps.

Length (of the type specimen, an adult male), head and body
2" #3 ; tail 1"'9, tail free from membrane 0"*6

; head0"85; ear

1"'3, tragus 0"'25 ; forearm 1"*85; thumb 0"-3; third finger—

metacarp. 1"5, 1st ph. 0"'7, 2nd ph. 0"- 75, 3rd ph. 0"'55 ; fifth

finger—metacarp. l"-5, 1st ph. 0"'5, 2nd ph. 0"-5
; tibia 0"7;

calcaneum 0"*6 ; foot 0""3.

Certain peculiarities in the structure of this very remarkable

species recall similar peculiarities in Thyroptera tricolor, and have

evidently resulted from adaptation to the same purpose. Thus in

these two species alone are the toes united to the base of the claws, and

in them alone, among all known species of Bats (except the Phyllo-

rhinincs), have the toes an equal number of phalanges ; they also, in

the possession of a third phalanx in the middle finger, differ from

all the species of Vespertilionidae, and from those of the allied

families. This species, however, differs remarkably from Thyroptera

tricolor in the structure of tbe adhesive disks, in the presence of a

well developed metacarpal bone of the second finger, in the form of

the head and ears, and in dentition, and must undoubtedly be con-

sidered the type of a distinct genus of Vespertilionidse.

As remarked above, the adhesive pads are evidently less perfect as

clinging-organs than the corresponding parts in Thyroptera tricolor,

and occupy, in this respect, an intermediate position between those

of that species and of Vesperugo pachypus.

It is probable that this species (in common with the few other

species of Bats provided with such accessory clinging-organs) uses

the adhesive pads in sustaining its hold on the smooth hard stems

and leaves of palms and of other hard-wooded trees 1

.

12. Notes on recent Additions to the Collection of Chiroptera

in the Museum d'Histoire Naturelle at Paris, with

Descriptions of New and Rare Species. By G. E.

Dobson, M.A., M.B., &c.

[Keceived October 28, 1878.]

Through the kindness of M. Alphonse Milne-Edwards I have

lately been permitted to examine and describe the valuable additions

to the collection of Chiroptera in the Museum d'Histoire Naturelle,

made by various collectors since my last visit to Paris in 1876.

The collections, from which the specimens which form the sub-

ject matter of this paper were derived, were made chiefly in the

islands of New Guinea and New Caledonia, in Siam, in Africa and

Madagascar, and in Central America. The species may therefore

1 See my 'Catalogue of the Chiroptei-a in the Collection of the British

Museum,' p. 444 ; also ' Nature,' vol. xviii. p. 585.
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be conveniently arranged for description and remarks under the heads

of the four zoological regions thus represented.

1 . Australian Region.

Pteropus germaini, n. sp.

Ears shorter than the muzzle, concealed by the long fur of the

head, triangular, obtusely pointed, thinly clothed throughout with

soft hairs. Fur long and woolly, like that of Pt. aneiteanus ; on the

back long like that of the head, directed backwards. Humerus
and forearm rather thinly covered with straight fur, like that of the

back. The legs are clothed with long fur which extends to the backs

of the feet ; the margin of the wing membrane above, almost as far

outwards as the extremity of the fifth finger, is clothed with straight

appressed hairs ; the posterior margin of the narrow interfemoral

membrane is quite concealed.

Face in front of and immediately above the eyes light greyish

brown ; head and the whole inferior surface of the body dark

blackish brown, interspersed with several shining greyish hairs, the

shoulders and back darker, the rump and legs greyer ; upper surface

of the neck and shoulders pale yellow, with reddish extremities.

Teeth simple, like those of Pt. medius ; the first upper premolar

small, scarcely raised above the level of the gum, and occupying the

centre of the small space between the canine and second premolar ;

last upper molar slightly larger than the first lower premolar, and

about the size of the last lower molar.

Length (of a not quite adult 2), head and body about 6";

head 2"*3
; ear 0"'8

; forearm 4"7 ; thumb 2'\3 ; third finger—

metacarp. 3", 1st ph. 2"5, 2nd ph. 3' f, 5 ; fifth finger—metacarp.

3", 1st ph. l"-5, 2nd ph. l"-35; tibia 2"-2
; foot 1"7.

Hob. New Caledonia.

This species resembles externally, to some extent, Pt. aneiteanus ;

but the very different form of the teeth at once distinguishes it. From
Pt. vetulus, inhabiting the same islands, it is distinguished by the

completely different colour of the fur, as well as by the absence of

transverse basal ridges in the molars and premolars.

The food of this species appears to consist, in part at least, of

figs, as I found portions of these fruits in the mouth of the typical

specimen.

At the request of M. Milne-Edwards, who pointed out to me this

new species, I have much pleasure in connecting with it the name of

its discoverer, M. Germain.

Pteropus vetulus, Jouan.

Besides the type, the Museum possesses several specimens of this

species, both male and female, from New Caledonia. These all more

or less resemble the type specimen in the colour and distribution of

the fur ; and the few differences observable are unimportant.

Hab. New Caledonia ; Loyalty Isles.
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Pteropus keraudreni, Quoy & Gaimard.
The specimens in the collection from New Caledonia have theace, back, and inferior surface of the body of a much darker colour

life, 'US?7
•

d
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SPecimens of this secies from other loca-
lities, and they agree in this respect closely with the types of Ptero-pus vamcorensis Q. & G., which, as I have indicated in my uCata-

drfni
ChiroPtera,' is evidently a variety only of Pt. keral-

Hab. New Caledonia, and most other islands of the Polynesian
subregion. (See my ' Catalogue of Chiroptera,' p. 64.)

J

Pteropus hypomelantjs, Temminck.
Several specimens of this species were obtained by M. La»laize

at Amberbaki, New Guinea.
J a . rt",e

Cynopterus scherzeri (Fitzinger).

rfl^JET" °f thiS Tr8
'

labelled *' N
- Gui»e'e, M. La-glaize. With the exception of that very aberrant form CynopteruslaHdens, described by me from a specimen from Morty IsCd this
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T ,V StTge that this sPecies *<>"& exSfrom the Nicobar Islands to New Guinea; and it is just possible

t*zi;:^:ry have been made by the™^^ as
Harpyia cephalotes, Pallas.

An adult specimen from New Guinea, collected by M. Raffrav

localilv
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Cephalotes minor, n. sp.
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The feet are much smaller than in very young specimens of C. pe-rom
;
and the wing-membrane is attached to the outer toe, not to thespace between the toes as in that species , it also extends further out!wards, erminating opposite the second joint of the next toe.

»Zt l
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1
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Upper Premolar has not the prominent antero-in-

ternal basal cusp observed in C. peroni; and the first lower premolar
scarcely rises above the gum. V

The following Table exhibits the comparative measurements ofthis species and of C. peroni :

—
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C. minor. C. peronii.

Length, head and body 4-5 6*0

tail 0-6 1-3

head 1*6 20
ear 0*7 1*0

forearm 3-2 5-3

first finger 1 "3 1 "5

third finger, metacarp 2 - 31
1st ph 1-5 2-35

„ 2ndph 1-9 34
fifth finger, metacarp 2*0 28

„ lstph 1:1 17
„ 2nd ph 1-1 1-8

tibia 1-1 2-3

calcaneum 025 0-5

foot 0-8 1-2

Hab. Amberbaki, New Guinea.

Phyllorhina tricuspidata, Temminck.

Several specimens obtained by M. Raffray in New Guinea. Tbis

is the first recorded instance of this species having been found in

that country, which, however, it might be expected to inhabit, as it

has been noted from Batchian, Amboyna, Horty, and Duke-of-

York Island.

Phyllorhina cervina, Gould.

Examples of this species from New Guinea, collected by M. La-

glaize.

Nyctophilia timoriensis.

Nyctophilua timoriensis (Geoffroy), Dobson, Catal. Chiropt. p. 1/2

(1878).

Specimens from New South Wales collected by M. de Castelnau.

Scotophilia temminckii.

Vespertilio temminckii, Horsfield, Zool. Researches in Java

(1824).
Scotophilus temminckii, Gray ; Peters ; Dobson, Monograph Asiat.

Chiropt. p. 258(1876).

Specimens of this very abundant and widely distributed species

from Celebes, collected by M. de la Saviniere.

Vespertilio adversus, Horsfield.

Specimens of this species, which extends from Siam to South

Australia, have been sent from New Guinea by M. Laglaize.

Emballonura raffrayana, n. sp.

Slightly larger -jthan E. nigrescens from the same region, and
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agreeing with that species in the comparatively widely separated
nostrils, but resembling the species of the other section of the genus
in the projecting extremity of the muzzle, which extends consider-
ably beyond the lower lip ; the ears also are much broader, and the
upper third of the outer margin of the conch is convex, not concave

;

the tragus is comparatively shorter and much broader, attaining its

Emballonitra raffrayana.

greatest breadth above, where it is so broadly rounded off so as to
appear abruptly truncated ; the outer and inner margins are straight
or faintly concave.

Wings from the ankles or from the tarsi ; feet much larger than
in E. niyrescens ; calcanea about two thirds the length of the tibiae.

Fur above dark-brown, paler at the base ; beneath paler through-
out. Wings nearly naked ; upper surface of the interfemoral mem-
brane thinly clothed as far as the extremity of the tail.

Teeth as in E. niyrescens, except that the first upper premolar is

smaller, and scarcely raised above the level of the gum.
Length (of an adult d"), head and body l"-65 ; tail 0"-5

; head
0"-65; ear 0"-5S, tragus 0"-2 ; forearm 1"\<55; thumb 0""25

;

third finger—metacarp. l"-3, 1st ph. 0"4, 2nd ph. 0"*65
; fourth

finger— metacarp. 1"-1, 1st ph. 0'"3, 2nd ph. 0"*2; fifth finger—
metacarp. 1", 1st ph. 0"-68, 2nd ph. 0"'15

; tibia 0"-6; calcaneum
0"-45; foot 0-"3.

Hab. Gilolo Island.

At the request of M. Milne-Edwards, I have much pleasure in
connecting with this species the name of its discoverer, M. Raffray.

2. Oriental Reyion.

Cynonycteris amplexicatjdata, Geoffr.

Cambodja (M. Harmand).

Cynopterus marginatus, Geoffr.

Singapore (M. de Castelnau).

EONYCTERIS SPEL-«A, DobsOll.

Java (M. de la Saviniere)

.
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Rhinolophus acuminatus, Peters.

Siam, Laos (31. Harmand).

This species has been previously recorded from Java only.

Rhinolophus affinis, Horsfield.

Cochin China (31. Harmand).

Phyllorhina diadema, Geoffr.

Cochin China (31. Harmand) ; Sanghir Island (M, Laglaize).

The specimens from the latter locality differ from all others exa-

mined by me in the great development of the central projecting ridge

of the sella, which, in one instance, projects almost as far forwards

as the corresponding process of the same part of the nose-leaf in Ph.

cyclops (see my ' Catalogue of Chiroptera,' pi. ix. fig. 1 b) ; the

blunt projection in the centre of the margin of the upper transverse

nose-leaf is also much more defined than in other specimens of this

species, and in one of the specimens from Sanghir Island corresponds

to a large cell in the back of the leaf.

Phyllorhina armigera, Hodgson.

Cochin China (31. Harmand).
One of tlie specimens, an adult male, has the glandular elevations

between the nose-leaf and the frontal sac as much developed as in

the type of this species in the Calcutta Museum, described and

figured by me in the Proceedings' for 1873 (p. 241).

Phyllorhina bicolor, Temminck.

Cochin China (31. Pierre).

Phyllorhina fulva, Gray.

Cochin China (M. Harmand).

Phyllorhina larvata, Horsfield.

Cochin China (31. Harmand).
These specimens have the same brilliant golden - yellow fur as

those collected by Dr. Anderson at Prome, Upper Burma, and de-

scribed by me in my 'Monograph of the Asiatic Chiroptera.'

Ccelops frithii, Blyth.

Laos, in the roof of the Great Pagoda at Lakhon, collected by M.
Harmand.
The well-preserved specimens of this most remarkable Bat form

a valuable addition to the collection of the Museum d'Histoire Natu-

relle. Hitherto this species was known only from the type in the

Indian Museum, Calcutta (a dilapidated skin from the Bengal Sun-

derbuns), and a single specimen, in alcohol, from Java, in the collec-

tion of the Leyden Museum. Examination of these specimens per-

mits me to add a few additional notes on the structure of the species.

The calcaneum is weak, but distinct, nearly one fifth of an inch

in length, and projects at its extremity slightly beyond the membrane

;
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there is no trace of a tail externally ; the wing-membrane extends to

the proximal extremity of the metatarsus ; the female has pubic

teat-like processes, as in otber species of Rhinolophidse ; the ter-

minal phalanx of the fourth finger ends in a large T-shaped process.

The measurements agree closely with those of the specimen in the
Leyden Museum

Megaderma spasma, L.

Laos (M. Harmand).

SCOTOPHILUS TEMMINCKI, Horsf.

Cochin China, and Laos(M\ Harmand).

Vesperugo abramus, Temminck.

Cochin China and Laos (M. Harmand).

Vesperugo pachypus, Temminck.

Laos (M. Harmand).

Vespertilio muricola, Hodgson.

Laos (M. Harmand) ; Sanghir Island (M. Laglaize)

Taphozous melanopogon, Temminck.
Cochin China (M. Harmand).

Nyctinomtjs plicatus, Buch.-Ham.

Laos (M. Harmand).

3. Ethiopian Region.

Epomophorus comptus, Allen.

Ogone (M. Marehe).

Epomophorus monstrosus, Allen,

Ogone (M. Marehe).

Phyllorhina commersoni, Geoffr.

Bugamojo, Zanzibar {Mission du St.-Esprit).

Vesperugo nanus, Peters.

Ogone {M. Marehe).

Myxopoda aurita, A. Milne-Edwards.

Madagascar (vide anted,, p. 871).

COLEURA SEYCHELLENSIS, Peters.

Seychelle Islands (M. Lantz).

4. Neotropical Region.

Molossus rufus, Geoffr.

(Jayenne (M. Melinon).

Molossus abrasus, Temm.
Cayenne (M. Melinon).
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Rhynchonycteris naso, "Wied.

Cayenne (M. Melinon).

NOCTILIO LEPORINUS-

Cayenne (M. MSlinon).

SCHIZOSTOMA BRACHYOTE, n. Sp.

Muzzle as long, or slightly longer than the distance between the

eyes ; side of the face deeply grooved beneath the eye. Ear much
shorter than the head, but broad at the base, owing to the strong

convexity of the inner margin of the conch in its lower two thirds ;

at the upper third the inner margin becomes abruptly concave, and

the ear terminates in a short, obtusely pointed tip : tragus simple.

Nose-leaf small, the lancet very acute, but much narrower than the

horse-shoe, which is slightly notched on either side, and confluent

with the muzzle in front. Centre of the upper lip slightly grooved ;

lower lip with a shallow narrow groove between two naked promi-

nences, each of which is divided in its upper third by a small oblique

groove.

Wings from the ankles or from the extremities of the tibiae ; inter-

femoral membrane and tail as in other species of the genus ; calca-

neum slightly longer than the foot. Fur brown, above and beneath.

Dentition.—Inc. j; c. j^ ; pm. g^; m.
3^

Upper incisors as in Sch. megalotis ; lower equal, grooved, not

crowded ; first upper premolar with a very oblique cusp, touching

the canine, second straight ; first lower premolar much exceeding the

second in antero-posterior diameter ; second premolar well developed,

in the tooth-row ; third premolar nearly equal to the first in vertical

extent, but less than it in cross section at the base.

Length (of an adult S), head and body2""2; interfemoral mem-
brane 0"-9; head 0"'9

; ear 0"-65X0"5, tragus 0"*28
; nose-leaf

0" -3x0"'2; forearm l"-6; thumb 0""35
; third finger—metacarp.

l"-4, 1st ph. 0"-55, 2nd ph. 0"7, 3rd ph. 0"-35
; fifth finger—

metacarp. l"-35, 1st ph. 0"-42, 2nd ph. 0"45 ; tibia 0"*65; calca-

neum 0"'45
; foot 0"4.

Hab. Cayenne (M. Melinon).

This is a very aberrant form, differing from all the other species

in the development of the chin-warts, and in the shallowness of the

central groove between them, as well as in the shortness and peculiar

shape of the ears. In the second phalanx of the middle finger

being conspicuously longer than the first, it agrees with Sch. behni

;

but, unlike that species, it has the calcaneum longer than the foot.

Carollia brevicatjda, "Wied.

Darien (Dr. Viguier) ; Cayenne (M. Melinon).

Artibeus quadrivittatus, Peters.

Cayenne (M. Melinon).
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November 19, 18/8.

Arthur Grote, Esq., V.P., in the Chair.

Mr. Sclater read the following extract from an article in ' Science-

Gossip' of October 1, 1878, by Mr. R. Davenport, of Bury, Lanca-
shire :

—

" It is a pleasing duty to me to record the taking of a very

beautiful specimen of what I consider an exceedingly rare bird in our

neighbourhood {Saxicola stapazind). The specimen was shot by a

friend of mine, about the middle of May this year, on the margin of

the Bury and Radcliffe Reservoir ; and though much mangled with
number-6 shot, it has been very well mounted indeed by my friend

Johnson, of Prestwich. Considering the condition it was in from
being killed with such large shot, I really doubted at one time
whether it could be mounted ; however, it has been ; and a valuable

addition to our list of birds it is."

Mr. Sclater exhibited the specimen in question, which had been
kindly sent up for exhibition by Mr. Davenport. It appeared to be
an adult in full plumage of Saxicola stapazina (called by Mr.
Dresser " S. rufa " B. of Eur. pt. xxv.). The species had not been
previously recorded as occurring in the British Isles, and was an
interesting addition to the list of " Accidental visitors."

The following letters from Dr. A. B. Meyer, C.M.Z.S., and Mr.
Bartlett were read, in reference to the communication at the last

meeting from Mr. Everett respecting the supposed existence of the

Anoa {Anoa depressicornis) in the Philippines.

" E. Zool. Mus., Dresden,
November 16, 1878.

" Dear Dr. Sclater,—
" Having seen in the report of the Society's meeting of the 5th

November that Mr. Everett had stated, in a letter to the Marquis of
Tweeddale, that the Anoa of Celebes {Anoa depressicornis) or an
allied species is found in the island of Mindoro, I beg leave to

send you a few notes from my diary on this subject.

"Mr. Wood of Manilla, an American gentleman, now dead, known to

many travellers as a amateur naturalist, and to many European
Museums as a collector, told me that Mr. Cuming (in whose company
he had formerly collected) had sent home an 'Antelope' from
Mindoro, similar to Anoa depressicornis from Celebes, which was
called ' Tarnarao ' by the natives. Mr. Wood had not only seen

the animal in the Philippines, but also subsequently in the British

Museum, where it had received a specific name of its own.
" Wishing to know something more of the ' Tarnarao ' in Manilla,

I succeeded in finding a stuffed animal in the Museum of the

Dominicans, which they told me was the animal in question. This
was apparently, as far as I could make out (it was in a bad state, and
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could not be closely inspected), a Buffalo, small in size, with rather

straight horns bent backwards, with not much hair on the skin,

which was of a light greyish colour. There was no similarity to

the Anoa from Celebes, which I had seen the year before at Menado,

as regards colour, skin, size, or horns.

" The • Tamarao ' is said to live only on Mindoro. The wild Buffalo

of Luzon does not differ much from the tame one. The name for

Buffalo in the Tagaloe language of Luzon is Anooang, the same as

for Anoa depressicomis in South Celebes. (In the Pampanga

language of Luzon, 'Damulag' means buffalo. For a wild Buffalo

they say on Luzon ' Karabao cimarron,' ' cimarrou ' being a

Spanish expression for wild.)

" When back in Europe in the same year, I looked together with

the late Dr. Gray through the galleries of the British Museum for

this ' Tamarao,' but in vain ; we could not find it.

" In the gallery of the Jardin des Plantes of Paris, I saw this

autumn a skeleton of a small Buffalo from Timor, brought home by

the * Astrolabe,' and labelled Bubalus seligniceros, which reminded

me of the ' Tamarao ' of Mindoro, as I mentioned to Prof. Gervais,

who kindly accompanied me, telling him also of its supposed affinity

to the Anoa.
"Of course I cannot depend on the alleged identity of the stuffed

Buffalo in the Museum of the Dominicans in Manilla with the

' Tamarao ' of Mindoro ; and, also, my inspection of this specimen

was scientifically not sufficient ; but I hope to be able to throw

some light on this question very soon, as a skull of the real

* Tamarao ' from Mindoro will be in my hands in a few days, as I

bought some time ago for the Dresden Museum Professor Semper's

Mammalian collection from the Philippines, which contains such a

skull. I therefore shall soon recur to the subject.

" I take this occasion to remark that there exists on the island of

Balabac, Philippines, a species of Tragulus, specimens of which I

have seen living at the Government House in Cebii ; but, having

no books with me, I could not make out whether it differs from Tra-

gulus kanchil or not. " Tours very sincerely,

"A.'B. Meyer."

" Zoological Society's Gardens,
Kegent's Park, Loudon, N.W.

November 18, 1878.

" Dear Sir,—About thirty years since, a collector of natural-

history specimens, named Napper, wrote to me from the Philippines

to say that there existed on the island of Mindanao or Mindoro, a

small kind of Buffalo extremely wild and difficult to obtain. I

engaged him to obtain specimens ; and after much trouble and expense

he sent me an adult bull, a cow, and calf that he had shot and
skinned. They were offered by me to Dr. Gray for the British

Museum, who declined them, as he was of opinion they were only

small varieties of the common Manilla or Water-Buffalo ; and this

was my own opinion, and that also of every one who saw them. I
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kept them a long time ; and not finding any one that would have

them, I at last sent them to Stevens's sale-rooms where they were sold

for a few shillings. I can assure you that these animals were not like

the Anoa, but much larger, and had all the appearance of a common
Indian Buffalo of small size. Yours faithfully,

"A. D. Bartlett."

The following papers were read :

—

1. On the Classification of the Cervida, with a Synopsis of

the existing Species. By Sir Victor Brooke, Bart.,

F.Z.S.

(Plate LV.)
I. Introduction, p. 883.

II. On the division of the Cervidae into sections larger than genera, p. 885.
III. On the subdivision of the sections into minor groups, p. 889.
IV. Geographical distribution, and remarks thereon, p. 893.
V. Synopsis of the existing Cervidte, p. 897.

VI. Explanation of Plate LV., p. 928.

I. Introduction.

Some years ago I brought before the notice of the Society certain

pedal characters in the Cervidae (vide P. Z. S. 1874, p. 33) which ap-
peared to me to be of some importance ; but at that time, not having had
the opportunity^of extending my observations to all the forms of ex-

isting Cervidae, a generalization, which I believe to be of considerable
taxonomic value, deducible from these characters, escaped my notice.

A reconsideration of the characters themselves, and an attempt to work
out the deductions which may be drawn from these and other esta-

blished facts relating to the Cervidae, is the object of the present paper.
Before entering into the subject immediately before us, it may be

well to consider briefly the peculiarities common to all Deer, the
possession of which distinguishes them from all other mammals, and
which may therefore be called their family characters.

The Cervidae, together with Moschus, the Giraffidae, and the
Bovidae, constitute the Pecora, one of the four distinct sections into

which the Artiodactyla, or even-toed Ungulates, is divisible. In having

(1) the odontoid process crescentic, (2) the left axillary rising from
the innominate artery, (3)the placenta cotyledonous, (4) the psalterium
added to the stomach, and (5) the outer bones of the metapodium
rudimentary, the inner confluent, all the members of the Pecora, as

Professor Flower in his exhaustive paper on Moschus (P. Z. S. 1875, p.
159) has taught us, agree together, and differ from the three remaining
sections of the Artiodactyla, viz. the Tragulina, Suina, and Tylopoda.

So far there is little difficulty in defining the zoological position

of the Cervidae. That they form part of the Pecora there can be no
doubt ; but when the subdivision of the Pecora is attempted difficuties

arise which bid fair to set at defiance all systems of classification. An
estimate of the nature and relative value of the characters which dis-

tinguish the Cervidae from the Bovidae will be most clearly shown bv
placing them in tabular form. With Moschus and the Giraffidae we
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need not at present occupy ourselves ; in Professor Flower's paper,

above referred to, the characters in which they differ from the

typical Cervidse, of which Professor Flower regards them as early

offshoots, are distinctly defined.

Cervidee. Bovidce.

(1) Osseous deciduous out-

growths from cylindrical pro-

cesses of the frontals in the males

of all excepting Hydropotes, in

which genus they are wanting
in both sexes. These appen-
dages, the antlers, are absent in

the females excepting Rangi/er.

(2) Two orifices to the lacry-

mal duct, situated on or inside the

rim of the orbit.

(3) A depression in the facial

plate of the lacrymal, called the

lacrymal pit or fossa.

(4) An anteorbital vacuity of

such dimensions as to exclude the

lacrymal from articulation with

the nasals.

(5) In all species the first

molar in both jaws is brachy-

odont, or short-crowned, so that

when the tooth is in place the

neck, which is much constricted,

is on a level with or a little above
the alveolar border, and in the dry

skull the upper ends of the roots

are visible.

(6) Upper canines present in

both sexes. Exceptions :— Ca-
preolus, Axis, Dama, Cariacus,

Blastocerus, Pudu, Alces, and
some of the smaller Rusine Deer.

(7) Distal ends of the lateral

metacarpals present in some.

(8) The first and second

(1) Epidermal persistent (exc.

Antilocapra) sheaths envelop

processes of the frontals in both

sexes, with the exception of the

females of the following genera,

in which these appendages, the

horns, are wanting :

—

Portax,

Tragelaphus, Procapra, Anti-
lope, JEpyceros, Saiga, Kobus,
Cervicapra, Pelea, Nanotragus,

Neotragus, Tetraceros.

(2) One orifice to the lacry-

mal duct, situated inside the rim

of the orbit. Exceptions:

—

Tra-
gelaphus sylvaticus, Tragela-
phus decula, Tragelaphus an-
gasi, Tragelaphus S2>ekii ; in

these species there are two ori-

fices, situated as in the Cervidse.

(3) Absence of this depression.

Exceptions :

—

Gazella, Atitilope,

Nanotragus, Neotragus, Cepha-
lophus, Tetraceros, Alcelaphus.

(4) Lacrymal articulates with

the nasals, except in Gazella and
Oryx.

(5) The first molar in both
jaws is hypsodont, or long-

crowned, so that a large part of

the crown is buried in the socket

when the tooth is first in place,

and there is no constriction

between the long crown and the

very short roots. Exception,

Tragelaphus.

(6) Canines absent in both
sexes. Exception, Nanotragus
pygmceus has sometimes the

upper milk-canine.

(7) Distal ends of the lateral

metacarpals wanting in all genera.

(8) The first and second pha-
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Cervida (continued). Bovida (continued).

phalanges of the lateral digits langesof the lateral digits wanting

present. Exception, Cervulus. in all.

(9) Parieto-squamosal suture (9) This suture is nearer the

nearer the upper than the lower lower than the upper border of

border of the temporal fossa 1
. the temporal fossa. Exception,

Antilocapra.

(10) Navicular, cuboid, and (10) These bones never all

ectocuneiform united in some. united.

(11) Placenta with few coty- (11) Placenta with many
ledons {Oligocotyledontophora, cotyledons (Polycotyledonto-

Garrod 2
). phora, Garrod).

(12) Gall-bladder absent. 12 Gall-bladder present. Ex-
ception, Oephalophus.

From this table it becomes apparent that, with the exception of the

eleventh, none of these characters can be considered exclusively

characteristic of the Cervidae ; and even with regard to it, more exten-

sive observation is required before it can be laid down as a fixed and

exclusive Cervine character. But although, with this exception, none

of the above characters can be taken singly as distinctive of a Cervine

from a Bovine animal, the coexistence of the second, third, fourth,

and fifth in all the Cervidae and their absence in combination in

the Bovidce will, I think, be found universal.

Deer may therefore for the present be characterized as Pecora
having two orifices to the lacrymal duct, situated on or inside the

orbit, lacrymal fossEe, an anteorbital vacuity, cutting off the lacrymal

from articulation with the nasals, the first molar brachyodont, the

parieto-squamosal suture nearer the upper than the lower border of

the temporal fossa, and the placenta with few cotyledons,

II. On the Division of the Cervidae into Sections larger than Genera.

I will now pass on to the consideration of the pedal characters

above alluded to.

The fore limbs of all existing species of Cervidae exhibit one of

the two following conditions.

(1) Two slender, short, detached, splint-like bones, the rudiments

of the second and fifth metacarpals (Plate LV. figs. 2, 2' and 5'),

situated posterior to and one on each side of the proximal extremity

of the metacarpal cannon (or confluent third and fourth metacarpals)
;

the phalanges of the second and fifth digits separated from their

rudimentary metacarpals by a very wide interval ; the proximal

phalanx of these digits (Plate LV. fig. 2 p) inferior in size to the

central and ungual phalanges. In Cervulus the phalanges of the

second and fifth digits are undeveloped.

1 Vide Prof. Garrod, P.Z.S. 1877. p. 15.
2 Garrod, he. tit. p. 12.

Proc. Zool. Soc— 1878, No. LVIII. 58
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(2) Two slender pointed bones, the rudiments of the second and
fifth metacarpals (Plate LV. figs. 1, 2' and 5'), situated posterior to

and one on each side of the distal extremity of the metacarpal cannon.

These bones articulate with their respective phalanges, but are

separated from the carpus by a wide interval. The proximal phalanx

of these digits (Plate LV. fig. \, p)'\s superior in size to the central

and ungual phalanges.

For these forms Professor Flower has kindly assisted me in finding

convenient names. For the former, that in which the proximal (or

near) extremities of the lateral metacarpals remain, I would propose

the term Plesiometacarpal (ttXi] trior, near, and jjeTcucdptnov, metacar-
pus); and the latter, that in which the distal (or more remote) extremity

of these bones remains, I would designate Telemetacarpal (rfjXe, far,

/leraKapiriov, metacarpus).

With the view of ascertaining whether the myology of the fore

limbs of the Cervidte confirms or confutes the importance which I

would assign to their osteological characters, I have been lately en-

gaged in the examination of the muscles of the fore limbs of the

Artiodactyles in general. My materials have been, however, as yet

far too meagre to justify me in attaching any great weight to the cha-

racters afforded by myology ; but I am encouraged in expecting that

my observations may not be altogether unimportant, in which case

I shall hope to lay them before the Society upon some future oc-

casion.

I will only here mention that in the telemetacarpal limb of the

Common Roe, the phalanges of each lateral digit are supplied with

two tendons from the extensor muscles of the forearm—a condition

precisely similar to that which obtains in the tetradactvle Tragulus.

On the other hand, in the plesiometacarpal limb of the Red Deer and
Fallow Deer, the lateral phalanges are entirely without muscular at-

tachment. In neither the Roe, Red Deer, or Fallow Deer are the

lateral phalanges supplied with tendons from the flexors. A similar

condition is seen in Tragulus, in which form the lateral phalanges are

but slightly functional ; but in the telemetacarpal limb of Moschus
the lateral phalanges are (as in Sus) supplied with strong tendons

from the flexor profundus digitorum. In Moschus, the lateral pha-
langes are highly functional. The special office performed by the

lateral phalanges is the prevention of the animal slipping when
rushing at speed down slopes or sinking in swampy ground ; and this

function is effected without danger of the displacement of these deli-

cate structures, by means of strong ligamentous bands developed in

the aponeurosis surrounding them, which bind them firmly in their

normal position. In the telemetacarpal limbs which I have ex-

amined, in addition to these bands, distinct round ligaments pass from
the sides of the distal articular surface of the metapodium to the

centre of the metacarpal spliut on each side (Plate LV. fig. 1, r-r),
and aid in preventing its displacement upwards, upon undue pressure

being applied from without.

In the annexed list of all the known species of existing Deer, ar-

ranged according to their geographical distribution, the names of
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those with telemetacarpal limbs are printed in italics, and those with
plesiometacarpal limbs in ordinary type. From this a remarkable
parallelism becomes at once apparent between the distribution of the
Cervidae in the two main divisions of the earth's surface, and the
condition of the rudimentary external digits of their fore limbs. Of
the 39 species confined to the Old World, 36 are Plesiometacarpi,
the exceptions being Hydropotes inermis and the two species of
Capreolus. Of the 22 species confined to the New World, 21 are
Telemetacarpi, Cervus canadensis being the sole exception. Both
species of circumpolar range are Telemetacarpi.

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

(

(

-(

Old World.

Cervulus muntjac.
lacrymans.
reevesii.

Elapbodus cepbalophus.
niicbianus ?

Cervus (Rusa) aristotelis.

( ) equiuus.

) swinhoii.

)
pbilippinus.

) uiariannus ?

) nigricans.

( ) alfredi.

( ) kuhli.

( ) porcimis.
( ) lepidus ?

( ) hippelaphus.
(Rucervus) duvauceli.

( ) schomburgki.
( ) eldi.

(Elapburus) davidianus.

(Axis) axis.

(Pseudaxis) sika.

( ) euopis ?

( ) niantchurieus.

( ) dybowskii ?

( ) kopsehi ?

( ) taevanus.

( ?) caspicus.

(Cervus) elapbus.

( ) xantbopygus ?

( ) eustephauus.
( ) maral.

casbineerianus.

affinis.

(Dama) daina.

( ) mesopotaruicus.

Hydropotes inermis.

Capreolus capraa.

Northern ret/ions of
both Hem isplures.

1. Alces maehlis.

2. Bangifer tarandm.
1.

j,

3.

4.

5.

6.

7-

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

New World.

Cariaciis(Carktcv.s)virginianus.

-) leucurus ?

-) imxicanus.

-) similis ?

-) savannarurii.

-) peruvianas.

) gymnotis.

) toltccv<.

) macrotis.

) columbianus.

Blastocerus) paludowt.
) eampesfris.

Furcifer) chilensis.

) ant isicn sis.

Coassus) rufus.

) simplieicornis.

) rujinus.

) nemorivagus.

) superciliaria.

) whitelyi.

Pudua humilis.

Cervus canadensis.

The fact of the plesiometacarpal and telemetacarpal limb-charac-

ters so closely corresponding with the distribution of the Cervidae

in the Old and New Worlds, would in itself have convinced me of

their fundamental importance ; but a certain osteological cranial cha-

58*
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racter lately discovered by Professor Garrod (see P. Z. S. 1877, p. 13,

fig. 24) has confirmed me in this opinion.

Professor Garrod has observed that in all the American Deer, with

the exception of Cervus canadensis, the vertical plate developed from

the lower surface of the vomer is prolonged sufficiently downwards

and backwards to become ankylosed to the horizontal plate of the

palatals, and to form a complete septum dividing the nasal cavity

into two distinct chambers. The posterior edge of the vertical plate

of the vomer is plainly visible upon looking into the posterior nares

in the dry skull. In none of the Deer confined to the Old World is

tbe vertical plate of the vomer sufficiently developed to reach the

horizontal plate of the palatals ; and therefore in none is there a sep-

tum dividing the nasal cavity into two chambers separated from the

anterior to the posterior nares.

This cranial character agrees with the pedal characters in placing

the Reindeer, one of the species of circumpolar distribution, with the

Deer of the New World. Alces, along with Hydropotes and Ca-

preolus, all of which are Telemetacarpi, Prof. Garrod's cranial

character places with the Plesiometacarpi of the Old World.

So long ago as 1836, Dr. Gray 1 pointed out characters afforded by

the tufts of hair observable on the tarsus and metatarsus of most

Deer, and expressed his opinion that they constitute "a means of sub-

dividing them in natural sections." In his Catalogue of the Ruminant
Mammalia in the British Museum (1872), Dr. Gray divides the

Cervidae into two primary groups :— ( 1) that in which tuft of hair on

the outside of the metatarsus is above the middle of that bone, and

(2) that in which this tuft is below the middle of the metatarsus.

Now I cannot but think it is a highly significant fact, and one

that should make us very cautious in condemning any character as

trivial, to find that a classification based on these apparently super-

ficial characters coincides exactly, as far as it goes, with that founded

on Prof. Garrod's cranial characters, and, with the exceptions referred

to, with that based on the osseous structure of the limb.

There are some species both in the Old and the New World which

are devoid of either metatarsal or tarsal tufts. When present, the

metatarsal tuft is always above the middle of the metatarsus ; and
there is never any tuft on the inner surface of the tarsal joint in the

Deer confined to the Old World. In the Deer confined to the New
World, the metatarsal tuft when present is always below the middle

of the metatarsus, and there is frequently a distinct tarsal tuft. Cer-

vus canadensis constitutes the solitary exception.

There is yet another character which lends some weight to the

teaching of those already mentioned ; and for the observation of it we
are again indebted to Prof. Garrod 2

. Prof. Garrod has observed that

the ascending rami of the prsemaxillse articulate with the nasals in

all the Old-World Deer, with one or two exceptions, whilst in the

Deer of the New World, again with one or two exceptions, the rami
of the praemaxillae do not reach the nasals.

I shall not now attempt to decide the relative value of these charac-

» Vidfl P. Z. S. 1836, p. 66. - P. Z. 8. 1877, p. 13.
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ters, a task which can only become possible when our knowledge of

the extinct forms of Deer shall be very much more complete than it

is at present. Accepting the facts as we find them, the existing Cer-

vidae may be divided into three primary sections.

A. Proximal ends of the lateral metacarpals remaining.

(Plesiometacarpi.)

Posterior portion of the nasal cavity not divided by the vomer

into two distinct chambers.

Tuft of hair on the external surface of the metatarsus, when pre-

sent, above the centre of that bone. Tuft of hair on the

inside of the tarsus always absent.

Ascending rami of the praemaxillae articulating generally with the

nasals.

Genera:

—

Cervulus, Elaphodus, Cervus (subgen. Rusa, Rueer-

vus, Elaphurus, Axis, Pseudaxis, Dama).

B. Distal ends of the metacarpals remaining. (Telemetacarpi.)
Posterior portion of the nasal cavity not divided by the vomer

into two distinct chambers.

Tuft of hair on the external surface of the metatarsus, when pre-

sent, above the centre of that bone.

Genera :

—

Alces, Hydropotes, Capreolus.

C. Distal ends of the metacarpals remaining. (Telemetacarpi).
Posterior portion of the nasal cavity divided by the vomer into

two distinct chambers.

Tuft of hair on the external surface of the metatarsus when pre-

sent, below the centre of that bone. Tuft on the iuside of

the tarsus frequently present.

Ascending rami of the praemaxillae generally not reaching the

nasals.

Genera:

—

Cariacus (subgen. Cariacus> Blastocerus, Furcifer,

Coassus), Pudua, Rangifer.

Of the inequivalency and heterogeneous nature of section B I am
most fully aware. It can only be considered a temporary receptacle

for species whose natural relationship to sections A and C cannot as

yet be finally decided.

III. On the Subdivision of the Sections into minor Groups.

The definition of the minor groups into which the three primary

sections are ultimately divisible in such a manner as to render their

boundaries readily appreciable, is, I believe, almost impossible. And
yet that a solid bond of affinity unites the members of each natural

minor group, that they possess in common certain peculiarities which
distinguish them from species contained in other minor groups, no
one who has studied the Cervidae can for a moment doubt. This

being so, I think that the distiuct recognition of the various clusters

of species, into which the Cervidae naturally group themselves, is a

matter of the first importance in an attempt to understand their

entire life-historv.
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The question as to whether these minor groups should be re-

garded as genera or subgenera, or merely marked as nameless sections,

appears to me to be of wholly secondary importance.

Actuated by this belief, I have retained the names originally given

to these subgroups whenever the grouping has appeared to me to

be natural, and have spoken of them as subgenera. The characters

upon which the subgenera are based are derived principally from the

form of the antlers, the skull, the rhinarium 1

, external coloration,

position and degree of development of the cutaneous glands, and

general external form.

As is the case with the family characters, it is seldom that any

one subgeneric peculiarity can be taken singly as exclusively charac-

teristic of a certain subgenus ; but the existence in different fixed

combinations of these characters in the several subgenera is an

empirical certainty. For example, the form of rhinarium peculiar to

Rusa (vide infra) is shared by other groupSj but never in combina-

tion with the form of antler and immense lacrymal pit typical of

that subgenus; and no species of Rusa is without this combination.

Again, the form of the rhinarium in the subgenus Cervus differs

from that of Rusa, but resembles that of Dama &c. ; but in

Cervus this rhinarium is always associated with the antlers typical

of that subgenus, and an anal disk of paler colour than the adjacent

parts surrounding the tail ; whilst in Dama it is combined with the

palmated form of antler and tuft of long hair surrounding the

prepuce. It is needless here to give further examples of this law

:

it will be found fully illustrated in the diagnoses of the subgenera

(imperfect as these doubtless are) given in the synopsis.

The objection that antlers are absent in the females of all existing

species with the exception of JRangifer, whilst in Hydropotes they

are wanting in both sexes, has been frequently urged against the

value of characters based on these appendages. The stability of

this objection strikes me as very questionable. There can be no

doubt that it would be highly convenient if such prominent and

easily observed features as those afforded by the antlers were univer-

sally attainable ; and the lack of their invariable occurrence is

doubtless a source of some slight confusion to the systematist.

But surely the value of a character as a test of genetic affinity

cannot be judged upon utilitarian principles ; and if, as I think, I

can show reason for believing the form of the antlers is one of the

clearest proofs of the blood-relationship of the species contained in

the various subgenera, characters derived therefrom must be regarded

as the most trustwothy for taxonomic purposes.

In order to account for the phenomena presented by the antlers

in the males of the existing Deer, four factors are necessary :

—

(1) The gradual evolution of the antlers from very simple to complex

forms; (2) Their constant tendency to vary ; (3) Variation extend-

ing far enough to induce the partial atrophy of one part of the antler

1 I follow ITLiger and Sundevall in the adoption of this term for the naked
moist skin between the nostrils. It is decidedly preferable to muffle, which is

French, or muzzle, which signifies something quite different in every-day speech.
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to compeusate for the extra development of some other part
; (-1)

The transmission and fixation of such variations by heredity.

(1) The gradual evolution of the antlers from very simple to more
complex forms.

The earliest Cervine animal of which we have any knowledge is

Bremotherium from the early Miocene of Europe. This species was,
so far as is at present known, without antlers. In the middle Mio-
cene of France and Germany, and in a somewhat similar horizon in
North America, the earliest antlered Deer as yet discovered have
been found. These species, belonging to the very closely allied

genera Bicrocerus and Cosoryx, possessed very short antlers with a
single tine projecting forwards ; in fact they closely resembled the
antlers of the existing species of Fvrcifer (fig. 17, p. 923).
From this period to recent times a gradual increase in the luxu-

riance of growth and diversity in the form of the antlers is evidenced
even by the miserably imperfect materials as yet at the command of
naturalists. Of this the following forms bear witness :

—

Cervus matheroni, Gerv.

Cervus matheroni, Gaudr. An. foss. Mont Leb. p. 66, pi. 13.

Horizon. Upper Miocene.

Cervus cusanus, Croiz. & Job.

Cervus cusanus, Bovd Dawk. Quart. Journ. Geol. Soc. 1878, p. 405,
fig. 2.

Horizon. Pliocene (Lower ?)

Cervus perrieri, Croiz. & Job.

Cervus perrieri, Boyd Dawk. Quart. Journ. Geol. Soc. 1878, p. 488,
figs. 3-5.

Horizon. Pliocene.

Cervus cylindricornis, Boyd Dawk. Vide loc. cit. p. 415,
figs. 11, 12.

Horizon. Upper Pliocene.

Cervus tetracerus, Boyd Dawk. he. cit. p. 417, figs. 13-17.

Horizon. Upper Pliocene.

Megaceros hiberntcus.

Horizon. Post-tertiary Deposits.

Cervus elaphus.

Horizon. Post-tertiary deposits, and existing epoch.
I need hardly say that these species have no direct affinity to each

other ; they are simply chosen as illustrating the general fact that the
antlers of the Cervidse have gradually increased in complexity from
the Upper Miocene period to recent times.

It might at first sight appear as though the occurrence of existing

species with very simple antlers militated against the more compre-
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hensive fact of the gradual augmentation of complexity in these

organs through geological time ; but as the converse, namely the

existence of highly complicated antlers in the Miocene and Pliocene

periods, finds no support in the Geological record, the simple antlers

of some existing species may be, I think, safely regarded as the

result of arrestation, dependent on a less severe struggle for existence,

or possibly upon some hitherto undiscovered influence.

(2) A constant tendency to vary.

Of this, any one can satisfy himself by the inspection of large

collections of antlers. No two antlers are ever exactly alike ; and
the variations to which the antlers are subject in some species (e. y.

Cervus elaphus, vide infr. p. 910) is so great, that in the absence of a

large series they would be held as indicative of several distinct species.

(3) Variation extending far enough to induce the partial atrophy

of one part of the antler to compensate for the extra development of

some other part.

To illustrate this subject exhaustively would occupy more space

than can be well devoted to it in the present paper. An attentive

examination of any large collection will yield abundant evidence that

such is invariably the case. It will, perhaps, be sufficient for my
present purpose to bring forward one special example. The normal
form of the upper half of the antlers of the common Fallow Deer

(fig. 9, p. 914) may be described as broadly palmated, with several

rudimentary tines produced from the posterior margin of the palm,

the tine situated lowest on the palm exceeding the others slightly in

length (fig. 9, d). In my cousin Mr. J. Bloomfield's place, Castle

Caldwell, on the shores of Lough Erne, there is a herd of Fallow

Deer which have lived at large in the woods, and under perfectly

natural conditions, for upwards of 50 years. The antlers of these

Deer are so remarkable in form, and present the peculiarities in

which they are remarkable so constantly, that they could be recog-

nized amongst a large collection of Fallow-Deers' antlers without the

slightest difficulty. The tine growing from the inferior and pos-

terior border of the palm (Plate LV. fig. 3, d) is in the Castle-Cald-

well Deer immensely developed, and the palm itself is much con-

tracted and seldom bears more than 3 or 4 tines. Variation is still

actively at work on the antlers of these Deer, and reversion towards

the normal form occasionally asserts itself; but, notwithstanding, a

fixed type of antler has stamped itself indelibly upon the males in

this herd in the short space of 50 years, and the peculiarities cha-

racteristic of that type are unquestionably the result of the extra

development of one of the posterior tines and the consequent par-

tial atrophy of the palm.

(4) The transmission and fixation of such variations by heredity.

That this is the case has been in a large measure proved by what
has been already said ; but the following fact places the matter be-

yond all possibility of doubt. The Castle-Caldwell Deer are the

descendants of about one or two males and twice as many females.

A single antler of one of the fathers of the herd has been fortunately

preserved in the Museum at Castle Caldwell. This antler (Plate
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LV. fig. 4) I have the pleasure of exhibiting this evening. It will
be seen that it presents the same peculiarities that are characteristic
of the distant descendants of its original owner, and that we have
here a direct proof of heredity transmitting, and to a very great
extent fixing, a definite and prominent variation'.

Did space permit I could give many more illustrations corrobo-
rating the evidence of the above-mentioned facts. Innumerable in-
stances of the power of heredity to transmit and fix variations in the
antlers until some stronger influence interferes, are enacted annually
before my eyes, amongst about 600 Deer of several different specie's

preserved in my parks. Enough has, however, I think, been ad-
duced to leave the onus probandi upon those who deny to characters
derived from the antlers the right to be considered one of the surest
land-marks of affinity in the Cervidse.

IV. Geographical Distribution of the Cervidse, and Remarks thereon.

Genera
and

Subgenera.
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In this Table, showing the geographical distribution of the Cer-

vidae exclusive of the Elk and Reindeer, which have a circumpolar

range, the following are the most important facts observable. Out
of a total of 61 species 39 are confined to the Old and 22 to the

New World. Of the 39 Old-world species 33 are found in the

Eastern Palsearctic and Indian regions, the latter containing 22

species, a much larger number than that contained in any one of the

remaining four regions.

Of the 22 species confined to the New World, 8 are found to the

north and 14 to the south of the Isthmus of Tehuantepec, the

division adopted by Mr. Sclater between the Nearctic and Neotro-

pical regions. These figures cannot, however, be taken as afford-

ing a just estimate of the relative degree of specialization of the

Cervidae in the Nearctic and Neotropical regions respectively. On
the one hand, the three species of Cariacus in the latter are undoubt-

edly immigrants from the former region ; and on the other hand, the

species contained in the subgenera Coassus and Furcifer are, as

far as the antlers are concerned, amongst the least-specialized

of existing species.

Out of the eleven genera into which the Old-world Deer are di-

visible, there is only one {Damn) which has not a representative in

either the Paleearctic or Indian region.

Owing to the exceeding paucity of Palaeontological material, any

attempt to account for the present differentiation and distribution

of the CervidBe must be considered as purely tentative ; and I venture

to put forward the following hypothesis, more to provoke investiga-

tion and criticism, which may possibly bring new and more correct

ideas to light, than from any great confidence that I feel in its

approximation to completeness.

In order to avoid unnecessary recapitulation, and to indicate as

clearly as possible the interdependence of the facts and hypothesis,

I shall place the facts and theory in two columns, numbering the

former, and merely introducing the number attached to each fact

before the deduction or deductions which are drawn from it.

Facts. Hypothesis.

(1) So many characters are (1) A very high degree of

common to the Cervidae and specialization had been attained

Bovidae that it is very difficult by the common ancestor of the

to lay down definitions distinc- Cervidae and Bovidae, especially

tive of the families. in the structure of the skull,

dentition, and limbs ; hence the

possibility of divergence of cha-

racter in its descendants was

(2) Dremotherium, the earliest much restricted. (2) For a long

known Cervine form, was with- period the early ancestors of the

out antlers and tetradactyle. Cervidae, which were tetradactyle,
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Facts (continued).

(3) The antlers of the Euro-

pean Procervulus and of some
species of the North-American
Cosoryx appear to have been

persistent.

(4) The antlers of Dicroceros

and Cosoryx possessed one, or

at most two tines.

(5) The increase in the com-
plexity of the antlers of extinct

species accompanies their chro-

nological sequence in geological

time.

(6) In a conversation which I

have lately had with Prof. Marsh,
he informed me that some of the

specimens of Cosoryx collected

by him in North America were

tetradactyle. The lateral meta-

carpals in these specimens are

excessively attenuated in the

centre third of their length. In

other specimens Prof. Marsh
tells me a natural separation had
taken place between the proxi-

mal and distal ends of the bones.

(7) The condition of the late-

ral metacarpals separates exist-

ing Deer into two great groups,

the Plesiometacarjri and Tele-

metacarpi.

Hypothesis (continued),

remained unantlered ; and spread-

from the centre of their geogra-

phical area (13), which was pro-

bably in the Eastern Palaearctic

and Indian regions, they passed

westward into Europe, and east-

ward into North America. (3)
Processes then became developed

from the frontals, which gradu-
ally elongated and in some in-

stances branched. At first these

outgrowths from the frontals

remained persistently attached

;

but eventually the great advan-

tage enjoyed by individuals who
through necrosis lost, and through
an inherited tendency to produce

frontal processes renewed their

antlers, over individuals who
retained antlers broken and
rendered useless by frequent

combats, caused the natural se-

lection of the former in the

struggle for existence. (4, 5)

These first deciduous antlers

were exceedingly simple ; but as

time rolled on the advantage of

large and complex antlers as a

means of offence and defence

established an ever-increasing

tendency towards complexity in

their form. (6) A diminution

in the size of the lateral digits of

the early forms of Deer accom-
panied the increase in the size of

their antlers. The centre part

of these bones, after attaining an
extreme degree of atrophy, at

last ceased to ossify. (7, 8) In
some species the default in ossi-

fication took place nearer the

distal than the proximal extre-

mity of the bone. In others the

converse obtained. The reduc-

tion of the rudiments steadily

continued, resulting eventually

in the disappearance of the

shorter rudiment in both forms.

Hence the origin of the plesiome-
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Facts (continued).

(8) In some of the Telemeta-

carpi the distal extremities of

the lateral metacarpals is two

thirds the length of the meta-

carpal cannon. In some of the

Bovidae (e. g. Gazelld), of which

family all the species are plesio-

metacarpal, the proximal extre-

mity of these bones is two thirds

the length of the metacarpal

cannon.

(9) With three exceptions all

the Old-world Deer are plesio-

metacarpal ; and with one excep-

tion all the New-world Deer are

telemetacarpal.

(10) In none of the Old-

world Deer is the vomer suffi-

ciently prolonged backwards to

divide the nasal cavity into two

chambers. In all the New-
world Deer the nasal cavity is

so divided.

(11) The vomer of Megaceros
hibernicus exhibits an interme-

diate condition. The limb in

this form is plesiometacarpal,

and as highly specialized as in

the existing Plesiometacarpi.

(12) The Telemetacarpi of

the Old World resemble the

Plesiometacarpi in the form of

their vomer and in the position

of the metatarsal tufts.

(13) Thirty-three out of the

thirty-nine species of Old-world

Deer are inhabitants of the In-

dian or East Palsearctic regions ;

and of the eleven subgenera into

which they are divisible there is

only one (Dama) that has no
representative in these regions.

Hypothesis (continued),

tacarpal and telemetacarpal con-

dition of limbs in existing Cer-

vidae. (9) It is probable that

the separation between the upper

and lower extremities of the me-
tacarpals took place long after

the first Dremotherium-Mke Cer-

vidse had found their way into

North America. In these the

default in ossification began in

the upper third of the lateral

metacarpals; (12) whilst in the

Cervidae remaining in the Old
World both modes of reduction

obtained a footing, the Plesiome-

tacarpi gaining ultimately the

preeminence. (10) The vomer
in the early forms of Deer was,

as in the existing less-specialized

Artiodactyles (e. g. Hippopota-

mus, Sits, Tragulus), prolonged

backwards, dividing the nasal

cavity into two distinct chambers.

(11) As the competition be-

tween rapidly multiplying and
allied forms became severe in the

Old World, specialization exten-

ded to this part of the cranium,

and a reduction in the backward

extension of the vertical plate

of the vomer, and consequent

modification of the surrounding

parts, set in. It is not impro-

bable that the limbs of the Plesio-

metacarpi had nearly reached

their present stage of specializa-

tion before the form of their

vomer departed from the primi-

tive type. The Deer of the

New World, being less numerous
both in individuals and species,

and not being subjected to such

severe competitions as the Old-

world Deer, retained the primi-

tive form of vomer. The greater

development of the antlers in the

larger majority of Old-world

Deer, as compared with those

of the New -world Deer, may be
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(15) The antlers of the Cer-
vidse are subject to great varia-

tion ; and such variations are

transmissible by heredity.

(16) Two species have a cir-

cumpolar range, and Cervus
canadensis, a species allied to the

common Red Deer of Europe, is

found in North America.

Facts (continued). Hypothesis (continued).

attributed to the same cause.

(14) There are only twenty- (14) The Deer of South Ame-
two species in America ; and the rica, which, according to the
South-American species have theory under consideration, have
remarkably simple antlers. been freer from contact with al-

lied forms than species inhabit-

ing districts nearer to, and more
in direct continuity with, the
centre of the family area of dis-

tribution, are remarkable for the
great simplicity of their antlers.

(15, 16) For long periods there
was no possibility of communi-
cation between the Deer of the
Old and New World ; and during
this time the perpetuations by
heredity of the more favourable

varieties which arose from time
to time resulted in the diver-

gence of the Cervidae into the

clusters of species which we now
term genera. (16) At length
the means of dispersal was for a
second time opened between
Asia and North America ; an
interchange of species took place

;

the ancestors of Cervus canaden-
sis passed over into North Ame-
rica from the Old World, and the
Elk and Reindeer extended their

range till it was circumpolar.

In the following synopsis I have admitted every species of whose
invalidity I am not absolutely certain ; and frequently, even where I

have felt grave doubts as to the soundness of the claims of a species

to specific recognition, I have left it distinct, if by so doing I have
thought it probable that future investigation of its claims may throw
light on the important problems of geographical variation and dis-

tribution. Where colour is not mentioned in the diagnoses it affords

no generic or subgeneric character. Supplementary columns are
absent in the molars, and the central incisors are much expanded,
where the contrary is not stated. Where the metatarsal and tarsal

tufts are not specially mentioned, they are present.

V. Synopsis of the existing Cervidae.

A. Proximal ends of lateral metacarpals remaining.

(Plesiometacarpi.)
Posterior portion of the nasal cavity not divided by the vomer

into two distinct chambers.
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Tuft of hair on the external surface of the metatarsus, when

present, above the centre of that bone. Tuft of hair on the

inside of the tarsus always absent.

Ascending rami of the prsemaxillse articulating with the nasals.

(Exception, species 3, in genus 1.)

1. Cervulus.

1816. Cervulus, Blainv. Bull. Soc. Phil. p. 74.

1827. Stylocerus (subgen.), Ham. Sm., Griff. An. Kingd. vol. v.

p. 319.

1836. Prox, Ogilby, P. Z. S. 1836, p. 135.

Antlers half the length of the head, and placed on pedestals

which nearly equal (and sometimes surpass) them in length. Brow-

antler (fig. 1, a 1

) very short, inclined inwards and directly up-

wards. Terminal extremity of the beam (fig. 1, ce), which is un-

branched, curved downwards and inwards. Lacrymal pit of great

depth and extent, the facial plate of the malar taking part in its

floor. Anteorbital vacuity of moderate extent. Ascending rami of

the praemaxillse equalling or exceeding the nasals in length. A
strong ridge passes from the root of each pedestal over the orbit,

lacrymal pit, and anteorbital vacuity, serving to protect frontal cuta-

neous glands which lie on its inner surface. Auditory bulla? very

Cervulus muntjac,

slightly inflated, the tympanohyal abutting against the paroccipital

process.

Canines strongly developed in the males, and curved downwards,

backwards, and outwards ; in the females they are small ; and in

neither are the pulps persistent.

Rhinarium extensive, completely surrounding the nostrils, the

upper border of its internarial portion slightly convex. Prsenarial

portion of the rhinarium broad, its lateral borders passing sub-

vertically downwards to the upper lip. No metatarsal tufts. Tarsus

with the navicular, cuboid, and ectocuneiform united. Phalanges of

lateral digits absent in both fore and hind extremities. Young
spotted (exc. species 1 ?). Stature small.

Distribution. Indian and South-eastern Palsearctic regions.

1 Prof. Garrod, in his valuable paper to which I have so frequently alluded

(P. Z. S. 1877, p. 16), has drawn attention to a law of which the various modifica-

tions of the antlers in the Cervkla; are, in his opinion, the result. I have ven-

tured to extend, and in some slight degree to modify, Prof. Garrod's suggestion.

The lettering in the woodcuts indicates the parts of the antlers which appear

to me to be homologous.
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1. Cervulus muntjac.

1780. Cervus muntjac, Zimm. Geogr. G-esch. Band ii. p. 131.

1785. muntjak et vaginalis, Bodd. Elench. Anim. vol. i.

p. 136.

1867. Cervulus aureus, Jerd. Mamm. p. 264.

1873. amostylis et tamulicus, Gray, Hand-list Rum. Mamm.
p. 165.

1874. muntjac, Brooke, P. Z. S. 1874, p. 38, fig. 3.

Range. British India, Burmah, Malay peninsula, Sumatra, Java,

Hainan, Banka, Borneo.

This species appears to attain a larger size in Java, Sumatra, and
Borneo than it does on the mainland ; and I think it not improbable
that persistent race-characters may eventually be found, distin-

guishing the Muntjac of these islands from that of British India.

2. Cervulus lacrymans.

1871. Cervulus lacrymans, Alph. M.-Edw. Nouv. Arch, du Mus.
t. vii., Bull. p. 93 ; and Rech. s. 1. Mamm. p. 348, pis. 63, 64.

1872. sclateri, Swinh. P. Z. S. 1872, p. 814.

1874. , Brooke, P. Z. S. 1874, p. 40, pi. 8 & fig. 4.

Hab. Moupin (David); hills near Hangchow, China (Swinhoe).

Type, Mus. d'Hist. Nat. Paris.

3. Cervulus reevesii.

1838. Cervus reevesii, Ogilby, P.Z. S. 1838, p. 105.

1862. Cervulus reevesi, Swinh. P. Z. S. 1862, p. 361.

1874. —, Brooke, P.Z. S. 1874, p. 41, fig. 5.

Range. Southern China from latitude of Canton as far north as

Ningpo ; Formosa (Swinhoe).

2. Elaphodus.

1871. Elaphodus, Alph. M.-Edw. Nouv. Arch, du Mus. p. 93,
pi. 7; and Rech. Mamm. p. 353, pis. 65-67.

1874. Lophotragus, Swinh. P. Z. S. 1874, p. 452.

Antlers very small, unbranched, supported on slender, long, con-

verging pedestals. Ascending rami of the prfemaxillse very strong,

and articulating broadly with the nasals, to which they are inferior

in length. No supraorbital ridges or frontal cutaneous glands.

Canines in the male massive and long, curved downwards, and not

everted. A well-developed frontal tuft. In other respects resembles

Cervulus, with which genus Elaphodus may be united to form the

subfamily Cervulince, as proposed by Professor Garrod (P. Z. S.

1876, p. 765).

Distribution. South-Eastern Palsearctic region.

1. Elaphodus cephalophus.

1871. Elaphodus cephalophus, Alph. M.-Edw. (loc. cit. supra).

Hab. Moupin (David). Type, Mus. d'Hist. Nat. Paris.
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2. Elaphodus michianus.

1874. Lophotragus michianus, Swinh. P. Z. S. 1874, p. 4i>2, pi. 59.
1876.

, Garr. P. Z. S. 1876, p. 757, pi. 76.

Hab. Neighbourhood of Ningpo (Swinhoe). Type, Mus. Berlin.

Although I feel sure that Professor Garrodis correct in uniting the
genera Elaphodus and Lophotragus, I have been unable to satisfy

myself that the types of the two genera are referable to the same
species, as he supposes. I have therefore refrained from amalga-
mating the Moupin and Ningpo specimens in a single species, and
have left the question for the present open.

3. Cervus.

(Rusa, subgen.)

1827. Burn (subgen.), Ham. Sm., Griff. An. Kingd. vol. v. p. 309.

Cervus [Rusa) arhtotelis.

Antlers twice or thrice the length of the head, supported on

pedestals of moderate length. Brow-antler (fig. 2, a) strong, curved

boldly upwards, its axis forming an acute angle with that of

the beam. The beam (fig. 2, x) bifurcates, giving rise to two

strong tines (fig. 2, b & c). Lacrymal pit of very great depth and

extent, its antero-posterior diameter exceeding that of the three

upper molars. Anteorbital vacuity very large. Auditory bullae but

slightly inflated and rugose externally (exc. species 8 and 9). Rudi-

mentary canines present in both sexes (exc. species 6, 7, 8, 9).

Molars with small supplementary columns.

Rhinarium resembling that of Cervulus, but less extensive, its

upper internarial margin being slightly concave, and its infranarial

portion narrower. Tail of moderate length. Neck maned (exc.

species 7 aud 9). Colour uniform brown (exc. 7 and 9). Stature

diverse, the largest species being amongst the largest, and the smaller

almost amongst the smallest of the Cervidse. Young unspotted

(exc. species 7 and 9).

Distribution. Indian region.
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(a) The upper tines (b & c, fig. 2) of nearly equal length in adult
animals ; in young males the outer and anterior tine (b, fig. 2)
the longer.

1. CERVUS ARISTOTELIS,

1835-7. Cervus aristotelis, Cuv. Oss. foss. (ed. 4) torn. vi. p. 84.

Range. British India, Ceylon, Burmah, Siam, Hainan (Swinh.).

(/3) The outer tine (b, fig. 2) always surpassing the inner

tine (c) in length.

2. Cervus equinus.

1825. Cervus equinus, Cuv. Oss. foss. (ed. 3) torn. iv. p. 454
;

ib. (ed. 4) pi. 201. fig. 10.

1839-44. Cervus equinus, Mull. Verh. Nat. Gesch. Ned. Bez.
Zool. p. 213, pis. 42-45. figs. 7-11.

Range. Borneo, Sumatra (Mull.) ; Singapore (Brooke).
I have seen several living specimens of this species, all of which

in their much darker colour, more bushy tail, short slightly curved
antlers, presented a tout ensemble very unlike the common Sambur.
On the other hand, I have received skulls aud antlers from Siam
which are strikingly intermediate between typical specimens of Cervus
aristotelis and C. equinus. It appears to me therefore probable
that the existence of these intermediate forms may ultimately render
it impossible to maintain the distinction of the species.

3. Cervus swinhoii.

1862. Rusa swinhoii, Sclat. P. Z. S. 1862, p. 152, pi. 17.

1862. , Swinh. loc. cit. p. 364.

1871. , Sclat. Trans. Z. S. 1871, p. 333, pi. 39.

Hab. Formosa. Type, Brit. Mus.
This species closely resembles Rusa equinus.

4. Cervus philippinus.

1827. Cervus philippinus, Ham. Sm., Griff. An. Kingd. vol. iv.

p. 147, and vol. v. p. 319.
• 1877. , Brooke, P. Z. S. 1877, p. 51, pi. 8.

Hab. Luzon (Philippines). Type, Mus. d'Hist. Nat. Paris (No.
409 in Cat.).

5. Cervus mariannus.

1820. Cervus mariannus, Desm. Mamm. sp. 669, p. 436.

1877. , Brooke, P. Z. S. 1877, p. 53.

Hab. Island of Guam (Marianne Islands). Type, Mus. d'Hist.

Nat. Paris (414 a in Cat.).

As I have stated in my paper ahove referred to, I feel pretty

certain that this and the preceding species are identical. I am, how-

Proc Zool. Soc— 1878, No. LIX. 59
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ever, now, as then, unable to substantiate this opinion satisfactorily,

owing to insufficiency of material.

6. Cervus nigricans.

1877. Cervus nigricans, Brooke, P. Z. S. 1877, p. 57, pis. 9, 10.

Hab. Philippines (exact locality?). Type, in my own collection.

7- Cervus alfredi.

1870. Cervus alfredi, Sclat. P. Z. S. 1870, p. 381, pi. 28.

1877. , Brooke, P. Z. S. 1877, p. 59.

Hab. Philippines (Luzon ?). Type, Brit. Mus.

8. Cervus kuhli.

1839-44. Cervus kuhlii, Mull. Verh. Nat. Gesch. Ned. Bez. Zool.

p. 223, pis. 44, 45. figs. 12-14.

Hab. Bavian Islands. Type, Mus. Leyden.

This species was originally described by Miiller from specimens

collected by Diard in the Bavian Islands, to which locality the

species, as far as is at present known, is confined. The auditory

bullae in Cervus kuhli are largely inflated. By this character the

skull may be distinguished from that of any of the Rusine deer with

the exception of C. porcinus. The skull of C. kuhli differs from

that of C. porcinus in having the facial portion anterior to the orbits

much more compressed, and the orbits much more prominent.

C. kuhli has proportionally much longer limbs than C. porcinus ;

and all the hairs of the back and sides are annulated in the former

and not in the latter species. The young of C. kuhli are unspotted,

which is not the case with those of C. porcinus
1

. Both species are

devoid of upper canines.

9. Cervus porcinus.

1777. Cervus porcinus, Zimm. Spec. Zool. Geogr. Quadr. p. 552,

sp. 6.

Range. British India, Ceylon, Burmah.

10. Cervus lepidus.

1844. Cervus lepidus, Sund., Pec, Vetensk. Akad. Handl. p. 180,

sp. 14.

Hab. Java ? Type, Mus. Frankfort 1

This is a very doubtful species. Some years ago I saw the type

in the museum at Frankfort ; and it appeared to me to closely

resemble Cervus sika. Upon the occasion of my last visit to

Frankfort I sought in vain for the specimen, and much fear that it

has been destroyed.

« Vide Sclater, P. Z. S. 1863, p. 224.



1878.] CLASSIFICATION OF THE CERVID*. 903

(y) The inner tine (fig. 3, c) always surpassing the outer tine

(fig. 3, b) in length.

11. Cervus hippelaphus.

1825. Cervus hippelaphus, Cuv. Oss. foss. (ed. 3) torn. iv. p. 40 ;

ib. (ed. 4) torn. vi. p. 77, pi. 166. figs. 31-34.

1839-44. Cervus rusa, Mull. Verh. Nat. Gesch. Ned. Bez. Zool.

p. 217, pi. 43, pi. 44. figs. 1-6.

Hab. Java, Borneo (introduced).

Deer resembling Cervus hippelaphus in every particular excepting

size are found in many of the islands in the Indo-Malayan and

Austro-Malayan regions. How far these are the result of natural

distribution, or how far their occurrence is attributable to artificial

transportation is now most difficult to decide. The best authori-

ties on the fauna of the East Indies, Wallace, Schlegel, and Miiller,

Cervus (Bi(sa) hippelaph'is.

are inclined to lean towards the latter alternative ; and it is I think

certain that the introduction of many of the larger mammals (e. g.

Monkeys, Pigs, and Deer) into the islands of the Austro-Malayan
region has been effected by the Malays, who, according to "Wallace,

are much given to taming animals and conveying them from island to

island. At the same time, the existence of a species of Felis peculiar

to Timor, and of the singular Anoa depressico?-nis on Celebes, seems
to me to necessitate caution in accepting this solution as of universal

application.

I shall therefore, for the present, keep the references to Cervus

timoriensis of Timor and C. moluecensis distinct.

12. (a) Cervus timoriensis.

1822. Cervus timoriensis, Blainv. Journ. de Phys. vol. xciv. p. 267.

1825. peronii, Cuv. Oss. foss. (ed. 3) torn. iv. p. 46.
59*
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1833. Cerfde Timor, F. Cuv. Mamm. pi. 361.

1852. Cervus peronii, Puch. Cerf, Arch, du Mus. vol. vi. p. 409.

1839-44. Cervus rusa, var. timoriensis, Schl. et Mull. Verh. Ned.

Bez. Zool. pp. 212, 220.

Hab. Timor (Peron, Dussumier), Samao, and Cambing near

Timor (Schlegel and Miiller).

Specimens examined

:

—
Type of F. Cuvier's and Pucheran's descriptions, Mus. d'Hist. Nat.

Paris.

Midler's types, Mus. Leyden.

Specimen from Leyden, British Museum.
Living specimens in Zool. Gardens of Paris and Rotterdam.

The Timor Deer is a short-legged, thickset animal. The facial

profile is remarkably concave, a character which I have frequently

noticed in Red Deer and Fallow Deer living under unfavourable cir-

cumstances. C. timoriensis is not more than half the size of C. hippe-

laphus.

(ft) Cervus moluccensis.

1830. Cervus moluccensis, Quoy et Gaim. Zool. de 1'Astrolabe,

torn. i. p. 133, pi. 24.

1839-44. Cervus rusa, var. moluccensis, Schl. et Mull. Verh. Ned.

Bez. Zool. pp. 212, 220.

1836. Cervus moluccensis, Eyd. et Gerv. Mag. de Zool. torn. vi.

p. 26.

1839. , Eyd. et Gerv. Zool. de la Favorite, torn. v.

Mamm. p. 26.

Hab. Bouru (Quoy and Gaimard), Amboina (Schlegel and
Miiller), Celebes (Beccari).

Specimens examined :

—

Schlegel and Midler's types, Mus. Leyden.

Specimens collected by Beccari, Museo Civico, Genoa.

Cervus moluccensis is a much more delicately built, graceful animal

than C. timoriensis.

The following are the dimensions of one of Beccari's specimens

(c?):-
Eng. inches. Metre.

Total length of skull in a straight line . . 11 0*280

From ant. rim of orbit to free extremity of

preemaxillse 5*7 0*145

Length of upper molar series 1*8 0*045

Length of upper premolar series 1*4 0'035

Greatest length of nasals 3*5 0*088

Length of prsemaxillse 2*9 0"073

Across the lower rims of orbits at the

widest place 4*5 0*114

- Length of humerus 7*9 0*200

Length of radius 7*2 01 83
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Eng. inches. Metre.

Length of metacarpal cannon 61 0*155
Length of femur 9

-

7 0-245

Length of tibia 10-5 0-265

Length of metatarsal cannon 7
# 178

(Rucervus, subgen.)

1838. Rucervus (subgen.), Hodgs. Ann. Nat. Hist. vol. i. p. 154 ;

J. As. Soc. Beng. vol. x. pt. ii. p. 914 (1841).

Antlers on short stout pedestals. Brow-antlers (fig. 4, a) very
powerful, projecting forwards at a right angle from the beam,
sometimes forked, and frequently developing rudimentary tines from
their upper surface. Beam curving boldly forwards along the upper
half of its length, and bifurcating into two upper tines, which in their

relative dimensions present specific differential characters.

Skull narrower in proportion to its length, in other respects re-

sembling that of Rusa : the bullae are moderately inflated, and the
upper and under molars have small supplementary columns. Tail

short. Neck maned. Stature large. Young spotted.

Distribution. Indian region.

Fig. 4.

- a-

Ccrvus (Riecervus) duvauceli,

13. Cervus duvauceli.

1835-37. Cervus duvaucelli, Cuv. Oss. foss. (ed. 4) torn. vi.

p. 89, pi. 201. figs. 6-8.

1871. , Sclat. Trans. Zool. Soc. vol, vii. p. 346, pi. 36.

Hab. Nepal ; Assam ; Denwa valley, Mahadeo hills, Central

India (Forsyth).

14. Cervus schomburgki.

1863. Rucervus schomburgki, Blyth, P. Z. S. 1863, p. 155, fig.

1867. , Blyth, P. Z. S. 1867, p. 835, figs. 6-12.

1876. Cervus schomburgki, Brooke, P. Z. S. 1876, p. 304,

figs. 1,2: Scl. P. Z. S. 1877, p. 682.

Hab. Siam. Types, Brit. Mus.
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15. Cervus eldi.

1842. Cervus eldi, auct. anon. Calc. Journ. vol. ii. p. 417.

1867 , Beavan, P. Z. S. 1867, p. 759.

1871. , Sclat. Trans. Z. S. vol. vii. p. 348, pis. 37, 38.

Hub. Burmah ; Siam ; Hainan (Swinh.).

(Elaphurus, subgen.)

1866. Elaphurvs, Alph. M.-Edw. Compt. Rend., and Ann. Sc. Nat.

ser. 5, torn. v. p. 380, and Nouv. Arch, du Mus. 1866, vol. ii. p. 27.

Antlers dichotomous, about twice the length of the head, pedestals

short. The anterior branch of the antlers (fig. 5, b) more strongly

developed than the posterior branch (fig. 5, c.% and in adult specimens

bifurcating and carrying many strong tines. Facial portion of the

skull much elongated. Ascending rami of the prsemaxillse of great

length, articulating broadly with the nasals. Nasals long, and ex-

Fig. 5.

Cervus (Elaphurus) davidianus.

panded posteriorly between the large anteorbital vacuities, of which

they form the larger part of the superior border. Lacrymal pit

deep and large. Upper molars with supplementary columns. Ears

small and narrow. Eye small. Tail long. Neck maned. Stature

large. Young unspotted ?

Distribution. North-eastern Palsearctic region 1

16. Cervus davidianus.

1866. Elaphurus davidianus, Alph. M.-Edw. Nouv. Arch, du

Mus. 1866, vol. ii. p. 27, pis. 4, 5, 6.

1871. , Sclat. Trans. Z. S. vol. vii., p. 333, pi. 28.

Hab. Mantchuria. The specimens which have reached Europe
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were brought from the imperial park, south of Pekin. Types,

Mus. d'Hist. Nat. Paris.

(Axis, subgen.)

1827. Axis (subgen.), Ham. Sm., Griff. An. Kingd. vol. v. p. 312.

Antlers about tbree times the length of the head, supported on
slightly elongated pedestals. Brow-antler (fig. 6, a) rising at some-

thing less than a right angle from the beam (fig. 6, x), which bifur-

cates at a little above the half of its entire length. Of the tines

thus formed, the external and anterior tine (fig. 6, b) is much the

longer. Skull and rhinarium as in Rusa. Upper canines wanting.

Molars with small supplementary columns. Both sexes at all ages

and seasons distinctly spotted with white. Stature medium.
Distribution. Western portion of the Indian region.

Cervus (Axis) a.vis.

17. Cervus axis.

1877. Cervus axis, Erxl. Syst. Reg. An. p. 312.

1843. Axis maculata, Gray, Spec. Mamm. Brit. Mus. p. 1 78.

Range. British India ; Ceylon.

(Psetjdaxis, subgen.)

1872. Pseudaxis, Gray, Cat. Rumin. Mamm. Brit. Mus. p. 70.

Antlers about twice the length of the head, supported on short

stout pedestals. Brow-antler (fig. 7, a, p. 908) rather short, directed

upwards at a rather acute angle with the beam (fig. 7, x). A
strong tine (fig. 7, b) is developed from the anterior surface of the

antler at about half its entire length, and a short tine (fig. 7, d) from

the posterior surface of its upper third.

Lacrymal pit of moderate depth and extent, its antero-posterior

diameter being less than that of the three upper molars. Ante-

orbital vacuity moderate. Auditory bullae moderately inflated, com-

pressed, and smooth externally. Rudimentary upper canines pre-

sent in both sexes. Rhinarium as in Rusa, with the exception of

the internarial portion, which is slightly less prolonged upwards.



908 SIR V. BROOKE ON THE [Nov. 19,

Metatarsal tuft whitish. Tail moderate. Neck maned. In summer
spotted ; in winter uniform brown. Black bands on each side of the

pure white anal disk form a cross with the narrow black streak along

the dorsum of the tail. Stature medium. Young indistinctly spotted.

Distribution. Eastern Palaearctic region.

18. Cervus sika.

1847. Cervus sika, Temm, et Schl. Jap. Mamm. p. 54, pi. 17.

I860. , Sclat. P. Z. S. 1860, p. 377-

1871. , Sclat. Trans. Z. S. vol. vii. p. 346, pi. 35,

Hab. Japan. Type Mus. Leyden.

Fig- 7.

Cervus (Pseudaxis) sika.

19. Cervus euopis?

1874. Cervus euopis, Swinh. P. Z. S. 1874, p. 151.

Hab. North China? Type, d, Zool. Soc. Menag.
The type, which is still living, differs in no appreciable external

characters from ordinary specimens of Cervus sika. It was ori-

ginally received from Tientsin, China. I have not included C.

euopis among the synonyms of C. sika, in the hope of attracting

further attention to the subject, as it would be of considerable in-

terest should C. sika be found inhabiting the mainland as well as the
islands of Japan.

20. Cervus mantchuricus.

1861. Cervus pseudaxis, Gray, P. Z. S. 1861, p. 236, pi. 27 (nee

Eydoux et Souleyet ?)
l
,

1864. hortulorum et mantchuricus, Swinh. P. Z. S. 1864,

p. 169.

1865. mantchuricus, Swinh. in lit. P. Z. S. 1865, p. 1.

1871. , Sclat. Trans. Z. S. vol. vii. p. 344, pis. 31, 32.

mandarinus, Alph. M.-Edw. Rech. Mamm. p. 184, pis.

22, 22 a.

Hab. Neighbourhood of Newchwang. Type, Mus. d'Hist. Nat.
Paris.

» Cf. infra, p. 909.
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The Society has within the last few years received livinsr soecimenS oUPseudaxt, from Japan, which are intermediate n
S
s ize

P
&c"between P. sika and P. mantchuricus TIipsp w- • •

with excellent judgment, been labeded by the \ZZ7^lmantchuncus minor. I think it probab/that, when a lar. r2 iesof Pseudaxme Deer are brought together, it will be found imnos

netSrXi^h int
°

definitG S
?
eCieS

'
bUt that ifc -SI beZndnecessaiy to regard them as one species of wide geographical ran^e

24. CeRVUS DYBOWSKH

?

1876. Cervus dybowskii, Tacz. P. Z. S. 1876 p 123 fio.

^ * t7~ "f-
Radde

'
Reise im Siid - von 0st"Sib

-
B'«nd i. p. 286nab. Upper Ussun (Mantchuria).

It is highly probable that, when we know more of this form it willbe found inseparable from C. mantchuricus. '
M

22. Cervus kopschi 1

1873. Cervus kopschi, Swinh. P. Z. S. 1873 p 574

BrfM^1"'"16114
°
f KienChang

'
KianSSe>

China (***) Types,

Also a very doubtful modification. I had an oonortnniK, ,f

23. Cervus taevanus.

1862. Cervus taevanus, Sclat. P. Z. S. 1862, p. 152 pi 16

7
> Swinh. loc cit. p. 362.

rr z ,7 '
Sclat> Trans

-
Z S

- vo]
- vii- p. 345 pis 33 34Hab. Mountains of Formosa.

P
'
P

'

34 '

24. Cervus caspicus.

1874. Cervus caspicus, Brooke, P. Z. S. 1874 p 42
Hab. Mountains S.W. of the Caspian.

no Ztl7 7
ig,

'

na
-

"°tice °f this suPP°sed sPe'H I have receivedno further information respecting; it The antW, »« ;„
receivea
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lately received from Mr. Robertson (B B M %1 r , I
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th nLar"• "fi

t0 the Same SpedeS
-

Jt is t0 be hoped that, thCh
It Z l

Sahl
l
eXertl0nS of Mr

- Robertson, we may ere lonJ hive^advantage of seeing this species living in the Society's Mena

SoJlJ
3

?^ v
tated

\
n r
„
eferrinS the Cervus pseudazis of Eydoux and
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toire Naturelle at Paris ; but though I have often carefully examined

it, the absence of the skull and the great uncertainty of the locality

where it was procured render it impossible to form a decided

opinion.

(Cervus, subgen.)

1766. Cervus, Linn. Syst. Nat. (ed. 12) p. 92.

Antlers differ from those of Pseudaxis in having a second brow-

antler (fig. 8, a') developed above the brow-antler (fig. 8, a), in the

brow-antler being curved forwards at a right angle with the beam

(fig. 8, as), and in the posterior coronal tine (fig. 8, d) being more

strongly developed than the anterior coronal tine (fig. 8,c). Skull as

in Pseudaxis. Molars sometimes with small supplementary columns.

Cervus (Cervus) elaphus.

Upper border of the internarial portion of the rhinarium forming

an acute angle, with apex directed forwards. Infranarial portion of

rhinarium not developed ; the prsenarial portion much constricted,

but spreading out before joining the upper lip. Tail short. Neck

maned. A patch of lighter colour than that of the body surrounds

the tail. Stature large. Young spotted.

Distribution. Palsearctic and Nearctic regions.

25. Cervus elaphus.

1766. Cervus elaphus, Linn. Syst. Nat. (ed. 12) p. 93.

1837. barbarus, Benn. List An. Gard. Zool. Soc. 13th pub.

p. 31 (sine descr.).

Range. Co. Kerry (Ireland) ; Cumberland ; Devonshire ; high-

lands of Scotland, and following islands—Harris, Skye, Rum, Mull,.

Jura, and Arran ; island of Hitteren (Norway); Southern Sweden;
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France ; Spain ; Germany ; Austria ; Turkey ; Greece ; Corsica ;

Sardinia ; Province of Constantine (Algeria) ; Asia Minor ; Cau-

casus.

A comparison of the gigantic antlers of the Red Deer of the 15th,

16th, and 17th centuries preserved in the old hunting Schloss at

Moritzburg (built 1 540), near Dresden, with the antlers of Red Deer

from the islands of Harris or Sardinia, shows in a most striking

manner the great variations to which this species is subject. Some
of the antlers at Moritzburg measure 50 inches along the outside

curve, are 10 inches in circumference round the smallest part of the

beam, and the two antlers carry from 24 to 50 points. The spread

between the coronal tines of one specimen is 74 inches. Antlers from

Harris and Sardinia rarely exceed 30 inches in length, their circum-

ference being about 4 inches ; they very rarely carry a larger num-
ber than 1 2 points ; and their span seldom exceeds 28 inches.

I have considered the African Deer, Cervus barlarus, specifi-

cally identical with Cervus elaphus. Specimens from Corsica and
Sardinia completely bridge over the characters which have been ad-

vanced as distinctive of the African and European races. The second

brow-antler is rarely developed in the African form ; but I have known
instances of its occurrence.

26. Cervus xanthopygus.

1831. Cervus elaphus, Pall. Zoogr. Rosso-Asiat. vol. i. p. 217.

1853. , Midd. Sib. Reis. Wirb., Band ii. Th. 2, p. 120.

1859. , Schrenck, Reis. u. Forsch. Amurlande, Band
i. p. 170.

1802. , Radde, Reis. im Slid. v. Ost-Sib. Band i. p. 284.

1867. —— xanthopygus, Alph. M.-Edw. Ann. Sc. Nat. ser. 5,

vol. viii. p. 376 ; Rech. s. 1. Mamm. p. 181, pi. 21.

1876. elaphus, Prejevalsky, Mongolia (Engl, trans.), vol. i.

p. 164.

Range. From the Caucasus to the Altai, and thence round
Baikal through Dauria, as far as the Lena and Witim {Pallas);

thence to the mountains surrounding the sources of the Silimdsha

and Bureja {Middendorff) ; along the Amoor, as far eastwards as

the Gorin and the Chelasso, and thence southwards to the sea-

coast, a few days' journey south of the Bay of Kastries {Schrenck) ;

Chinghan Mountains {Radde) ; Munniula Mountains (China, lat.

of Pekin) {Prejevalsky).

Type, Mus. d'Hist. Nat. Paris.

This species was founded provisionally by Professor Alphonse
Milne-Edwards upon the examination of a single specimen, certain

cranial peculiarities and the large size of the anal disk deciding him
that it was expedient for the time being to keep the form separate

from Cervus elaphus. It is by no means certain that Cervus xantho-

pygus (should the species ultimately prove distinct from Cervus

elaphus, which I greatly doubt) is the form found in all the localities

above mentioned. The exact limits of the distribution eastwards of

Cervus elaphus, Cervus eustephanns (Blanf.), and Cervus maral
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Sclat. Trans. Z. S. vol. vii. p. 336, pi. 29.

(Ogilby) remain as yet unknown ; and it is fully possible that the

Deer met with by some of the celebrated travellers above quoted may
have appertained to one or more of these species.

27. Cervus eustephanus.

1875. Cervus eustephanus, Blanf. P. Z. S. 1875, p. 638, fig.

Hab. Thian-Shan mountains.

This species is only known from its antlers, which are of immense
size. Specimens which I have seen, in their great size and flattened

crowns so closely resemble antlers of Cervus canadensis that it would

be impossible to decide to which species they had belonged.

28. Cervus maral.

1840. Cervus maral, Ogilby, Rep. Counc. Zool. Soc. 1840,

p. 22.

1871.

Hab. Circassia, Persia.

Cervus maral differs in a marked manner from the allied species

C. elaphus and C. cashmeerianus in the much greater length of its face,

as shown by the table given below. The Red Deer of which the

measurements are there given was a remarkably large old male. A
pair of Cervus maral, which lived at large in one of my parks for

some years, kept entirely apart from the Red Deer inhabiting the

same park. They bred together; and during the rutting-season the

species never showed the faintest desire to cross. This was the more
remarkable as the old stag Maral, though considerably larger in size,

lived in great fear of the Red Deer stags, which during that season

roamed incessantly through the park in search of hinds, but at all

times treated the female Maral with sovereign disdain, although at

any moment they could have taken possession of her had they so

desired.

The limits of the eastern range of Cervus maral are as yet un-
defined.

Total length of skull

From occ. prominence to

ant. rim of orbit ...

From ant. rim of orbit

to free extremity of the

prsemaxillse

Length of upper molar
and premolar series ...

Cervus maral.

Eng. in.

18

76

11

5

metre
0457

0-193

0-280

0127

Cervus elaphus.

Eng. in.

16

7-5

9

4-5

metre
0-405

0190

0-229

0-114

C. cashmeerianus.

Eng. in.

16

8-8

4-5

metre
0-405

0178

0-223

0114

29. Cervus cashmeerianus.

1839. Cervus cashmeerianus, Falconer, MS. (non vidi).

1871. , Sclat. Trans. Z. S. vol. vii. p. 339, pi. 30.

Hab. Cashmere.

The voice of the Cashmere Stag in the rutting-season differs greatly
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from that of the Red Deer in the same season. In the former it is a
loud squeal ending in a more guttural tone ; in the latter it is a
distinct roar resembling that of a Panther. The voice of the Wapiti
resembles that of the Cervus cashmeerianus. The second brow-
antler (fig. 8, a) in Cervus cashmeerianus, with very rare excep-
tions, exceeds the brow-antler (fig. «, a) in length, a peculiarity
by which the antlers of this species may be distinguished from those
of its allies.

30. Cervus affinis.

1835. Cervus affinis, Hodgs. Journ. As. Soc. Bene;, vol. iv. d.
648, pi. 53. fig. 5.

F

1871.
, Sclat. Trans. Z. S. vol. vii. p. 343.

Cervus ivallichii, Cuv. Oss. foss. (ed. 4) torn. vi. p. 88 ; and F Cuv
Hist. Nat. Mamm. pi. 356.

Hab. Choombi valley (Eastern Himalayas).
Should Cervus wallichii, Cuv., prove to be specifically identical

with Cervus affinis, Hodgs., the former name, having priority, must
stand. The antlers of the type of Cuvier's original description are,
I believe, still preserved in the Museum of the Asiatic Society of
Calcutta

; F. Cuvier's plate shows them to be of decidedly abnormal
growth.

31. Cervus canadensis.

1777. Cervus canadensis, Erxl. Syst. Regn. An. p. 305.
1857. Cervus canadensis, Baird, N. Am. Mamm. p. 638.

Range. Alleghany regions of Pennsylvania and Virginia, Northern
Wisconsin ?, Minnesota, Dakota, Nebraska, Washington, Oregon,
aud California ;

57° N. is its northern limit {Baird).

(Dama, subgen.)

1827. Dama (subgen.), Ham. Sm., Griff. An. Kingd. vol. v. p.306.
Antlers about twice the length of the head, palmated, the tines on

the upper half of the antler rising from their posterior surface (figs.

9 and 10). Skull resembling that of Cervus, but more depressed,
broader proportionally, and the orbits more prominent. Auditorv
bulla? subglobular ; no upper canines ; rhinarium as in Cervus.
Tail moderate. Prepuce furnished with a tuft of long hair. Both
sexes spotted in summer, unspotted in winter. Black markings on
the rump and tail as in Pseudaxis. Stature medium. Youn°-
spotted.

Distribution. South-western Palaearctic region.

32. Cervus dama.

1766. Cervus dama, Linn. Syst. Nat. (ed. 12) i. p. 93.
1843. Dama vulgaris, Gray, Spec. Mamm. Brit. Mus. p. 181.
1874. Cervus dama, Jeitt. Zool. Gart. 1874, p. 288, (translated by

Sclater) Nature, vol. ii. p. 71 ; vide also Boyd Dawkins, torn. cit. pp.
112, 210, 226, and Brooke, torn. cit. p. 210, figures.

Range. Greece, Spain, Anatolia, island of Rhodes, Sardinia, N.
Palestine ; frontier of Tunis in Algeria ? (fide Loche).
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The semidomesticated life which the Fallow Deer has lead for so

many generations in the parks of Europe has given rise to many

permanent variations of colour. The natural colour of the species in a

wild condition in summer is a brilliant fawn with white spots irregu-

larly distributed over the upper parts of the sides and haunches, this

spotted region being bounded inferiorly on the sides and posteriorly

on the haunches by indefinite white lines. In winter the spots en-

tirely disappear.

Fig. 9.

Cervus (Dama) dama.

Fig. 10.

Cervus (Damn) mesvpotainicits.

33. Cervus mesopotamicus.

1875. Cervus (Dama) mesopotamicus, Brooke, P. Z. S. 1875,

p, 265, pi. 38. figs. 1, 2.

1876. -, Brooke, P. Z. S. 1876, p. 298, figs. 1-4.

Hab. Luristan hills (Persia).
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Since my description of the species, the Society has received two

living specimens ( d and $ ) from Mr. Robertson, to whom I was in-

debted for my original knowledge of its existence. Cervus mesopo-

tamicus is a very much larger animal than C. dama.

B. Distal ends of metacarpi remaining. (Telemetacarpi.)

Posterior portion of the narial cavity not divided by the vomer

into two distinct chambers.

Tuft of hair on the external surface of the metatarsus when

present above the centre of that bone. Tuft on inside of the

tarsus absent.

4. Alces.

1827. Alces (subgen.), Ham. Sm., Griff. An. Kingd. vol. v. p. 303.

Antlers dichotomous, both main branches palmated, the posterior

branch (fig. 11,6) much surpassing the anterior branch (fig. 1 1, a) in

dimensions. Anterior nares of great extent, owing to the shortness

of the nasals. Lacrymal pit and anteorbital vacuity moderate.

Fig. 11.

Alces machlis.

Ascending rami of the praemaxiliEe long, not articulating with the

nasals. Incisors decreasing gradually in size from the central to the

external pair.

A very small triangular rhinarium. Head very long, neck and

body short, legs very long, stature great. Young unspotted.

Distribution. North Palaearctic and Nearctic regions.
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Alces machlis.

1836. Alces machlis, Ogilby, P. Z. S. 1836, p. 135.

1834-7. americanus, Jard. Nat. Libr. xi. p. 125.

Range. Sweden, Lithuania? Northern Russia, Altai Mountains?
mountains to the west of Lake Baikal. Apple Mountains (west of

Chita), Khinghan Mountains ; forests of the Lower Amoor as far

south as the mouth of the Ussuri, in lat. 48° (Radde, &c.). " West
coasts of America from the shores of the Arctic Ocean nearly to the

Columbia River. Further east the northern limit is about 65° and

thence through Canada to Maine, New Hampshire, Vermont, and

the north parts of New York " (Baud).

5. Hydropotes.

1870. Hydropotes, Swinh. P. Z. S. 18/0, p. 90.

Without antlers in either sex. Lacrymal pit deep, small, its

antero-posterior diameter about equalling that of m. 3. Anteorbital

vacuity moderate. Ascending rami of the prsemaxillae strong.

Orbits small and but slightly prominent, their greatest diameter less

than the extent of the three upper molars. Auditory bullae con-

siderably inflated, a portion intervening between the tympanohyal

and the paroccipital process. Angle of lower jaw much produced

backwards, forming a compressed semicircular prominence. Rami
of lower jaw between the dental foramen and the incisors compressed

and raised into sharp ridges, the edges of which are everted. Ca-

nines of immense size, in the male curved downwards, and gently

convergent, pulp non-persistent. Rhinarium ample. No metatarsal

tufts. Iuterdigital glands in hind feet deep, in fore feet slightly

developed and shallow. Spigelian lobe of liver Rusiform (fide Garrod).

Young spotted distinctly, from 3 to 6 at a birth. Stature small.

Distribution. Eastern Palcearctic region.

Hydropotes inermis.

1870. Hydropotes inermis, Swinh. P. Z. S. 1870, p. 89, pis. 6, 7.

1871. , Ham. P. Z. S. 1871, p. 258.

1877. , Garr. P. Z. S. 1877, p. 789.

Hah. Islands of the Yang-tse-Kiang.

6. Capreolus.

1827- Capreolus (subgen.), Ham. Sm., Griff. An. Kingd. vol. v.

p. 313.

Antlers less than twice the length of the head. Normal number
of tines 6. Brow-antler (fig. 12, a) developed from the an-

terior surface of the upper half of the antler, directed upwards.

Lacrymal pit very shallow and of small extent. Anteorbital vacuity

small. Ascending rami of the praemaxillae articulating generally

but not invariably with the nasals. Auditory bullae very slightly

inflated, their external surface rugose. Angle of lower jaw as in

Hydropotes. Crowns of central incisors moderately expanded.
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Upper margin of the internarial rhinarium running straight across

from the upper angle of the nostrils. No infranarial rhinarium.

Tail very short. In the female the clitoris is surrounded by a long

tuft of hair. Interdigital glands in the fore feet rudimentary, in the

hind feet deep, opening by a narrow orifice into a capacious round
pouch. Stature small. Young spotted.

Distribution. Central aDd Western Palsearctic region.

Fig. 12.

Capreolus caprcea.

1. CAPREOLUS CAPR.EA.

1843. Capreolus caprcea, Gray, Cat. Spec. Mamm. Brit. Mus.
p. 176.

1844. Capreolus europaus, Sund. Pec, Vetensk. Akad. Handl.

1844, p. 184.

Range. Scotland, Southern Sweden, France, Germany, Austria,

Hungary, Spain, Tuscany, Greece, Turkey, Northern Palestine,

Elburz Mountains (South of Caspian)

.

I have received a specimen from the last-mentioned locality which
differs in no respect from the European specimens.

2. Capreolus pygargus.

1771. Cervus pygargus, Pall. Reise Russ. Reichs, vol. i. p. 97,

Append, p. 453.

1831. Cervus capreolus, Pall. Zoogr. Rosso-As. vol. i. p. 219.

1853. , Midd. Sib. Reis. Wirb. Band ii. Th. 2, p. 118.

1859. , Schrenck, Reis. u. Forsch. Amurlande, Baud i.

p. 163.

1862. , Radde, Reise Slid. v. Ost-Sib. Band i. p. 277.

Range. Suitable localities in the mountains forming the watershed
between the Russian and Chinese empires, in Central Asia ; Chingan
Mountains (Mantchuria).

Most authors have considered C. pygargus to be a large variety of

the common Roe. There are, however, in the British Museum two
specimens purchased from Brandt and said to be from Siberia,

which, in their very much larger size, larger anal disk, and much
more hairy ears, differ widely from all specimens of the common
species. Specimens of Roe from Mantchuria in the British and
Paris Museums are very much smaller than the above-mentioned

Proc. Zool. Soc— 1878, No. LX. 60
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specimens ; they also differ from the larger specimens and the common
Roe in some details of coloration. It is not improbable that the

Mantchurian Roe may prove to be a third modification of the form.

C. Distal ends of the lateral metacarpals remaining. (Telemeta-

CARPI.)

Posterior portion of the nasal chamber divided by the vomer into

two distinct chambers.

Tuft of hair on the external surface of the metatarsus, when pre-

sent, below the centre of that bone. Tuft on the inside of

the tarsus frequently present.

Ascending rami of the preemaxillee not reaching the nasals. (Ex-

ception, subgen. Furcifei:)

7. Cariacus.

(Cariacus, subgen.)

1827. Masama (subgen.), Ham. Sm., Griff. An. Kingd. vol. v.

p. 314 (nee Rafinesque) 1
.

1850. Cariacus, Gray, P. Z. S. 1850, p. 237.

Antlers not greatly exceeding the head in length, on short

pedestals. A short upright brow-antler (fig. 13, a) rises from the

inner surface of the lower third of the antler some little distance

above the burr. The antlers are curved boldly forwards, down-

wards, and inwards, one or more tines being developed from their

Fig. 13.

Cariacus (Cariacus) virginianus.

convex or posterior surface. Skull elongated and narrow. Lacry-

mal pit of moderate extent, owing to the very large anteorbital vacuity,

which encroaches on the region usually occupied by the facial plate

of the lacrymal. Nasals forming the larger part of the superior

border of the anteorbital vacuity. Auditory bullae slightly inflated.

No upper canines ; molars sometimes with small supplementary

columns ; central incisors bnt slightly spatulate. A tuft of long

1 Masama, of Kafinesque (1817), is too ill-defined to be used for either the

Kocky-Mountain Sheep or the Pronghorn ; but its publication invalidates its

subsequent use in any other sense. Cf. Baird, N.-Am. Mamm. p. 665.
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hair on the inner surface of the limb at the tarsal joint. Rhinarium
as in Cerous. Tail long. Stature medium. Young spotted.

Distribution. Nearctic and northern portions of the Neotropical

(a) Antlers non-dichotomous. Lacrymal of moderate depth.

1. Cariacus virginianus.

1774. Cervus virginianus, Bodd. Elench. An. vol. i. p. 136 (non

vidi).

1788. , Gm. L. Svst. Nat. p. 179.

1857. , Baird, N.-Amer. Mamm. p. 643, figs. 12, 13.

Range. From Maine all over the United States east of the Mis-

souri (Baird).

2. Cariacus leucurus.

1829. Cervus leucurus, Dougl. Zool. Journ. vol. iv. p. 330.

1857. , Baird, N.-Amer. Mamm. p. 649, figs. 14-18.

1873. , Walsingham, P. Z. S. 1873, p. 561.

Range. N. California, Oregon principally east of the Cascade

Mountains (Walsingham), Washington, Dakota west of the Mis-

souri, Nebraska (Baird).

3. Cariacus mexicanus.

1827-1834. Cervus mexicanus, Licht. Darst. d. Thiere, Taf. 18.

1827. Cervus nemoralis, Ham. Sin., Griff. An. Kingd. vol. iv.

p. 137, plate.

1857. , Baird, N.-Amer. Mamm. 653.

Range. Texas, Mexico, Sonora (Baird) ; Guatemala, Honduras,

Nicaragua (Sulvin) ; Costa Rica (Saussure) ; Panama (Salvin).

Lichtenstein's types, d
1

et $ Mae. Berlin.

The name Cervus mexicanus was originally given by Gmelin (Syst.

Nat. p. 179) to the Mexican deer of Pennant, described in his

' Quadrupeds,' p. 110. The description and dimensions given by

Pennant are reconcilable with the Cervus mexicanus of Lichtenstein
;

but the antlers figured by him (plate xi. figure 3) are certainly not

referable to the same form. They appear rather to represent ab-

normal antlers of Cariacus macrotis. The specimens described by
Lichtenstein were obtained by Graf von Sack in Mexico, and are in

all particulars thoroughly typical of the Deer inhabiting the localities

I have given in the range of this species.

I give the dimensions of a female specimen collected by Mr. Salvin

in Guatemala, and of the antlers of a male collected by the same

gentleman in the same locality. The latter resemble in every par-

ticular antlers collected by Mr. Salvin in Nicaragua and Panama.
There are not more than six points, inclusive of the brow-antler, on

both antlers in any of the specimens cullected between Guatemala

and Panama ; but I have seen specimens from Mexico and Texas

with eight and ten tines ; and one splendid specimen collected by

Mr. Dresser near Friedrichsburg in Texas has as many as fifteen.

60*



920 SIR V. BROOKE ON THE [Nov. 19,

The Texan deer are decidedly larger than those inhabiting Guate-

mala, Nicaragua, and Panama.

Dimensions of Cariacus mexicanus.

Engl, inches. Metre.

2 Height at shoulder 27-5 0700
Length of ears 4-3 0110
Length of tail exclusive of hair 55 0'140

Total length of skull in a straight line 9-0 0'230

Length from ant. rim of orbit to free

extremity of prsemaxillae 4'5 0*1 14

Length of molar and premolar series

(upper) 27 0-067

cJ Length of antlers 7'5
-

] 90

Greatest span 8-2 0-210

4. Cariacus similis ?

1852. Cervus similis, Puch. Nouv. Arch, du Mus. 1852, p. 357,

pi. 26.

Hab. Unknown. Type, <$ Mus. d'Hist. Nat. Paris.

5. Cariacus savannarum.

1848. Cervus savannarum, Cab. & Schomb. Iteis. Brit. Guian.

vol. iii. p. 785.

1852. Cervus gymnotis, Puch. Nouv. Arch, du Mus. 1852, p. 348,

pi. 25, pi. 23. figs. 2-10.

Hab. Guiana, Venezuela ? Type, c? Mus. Berlin.

6. Cariacus peruvianus.

1874. Coassus peruvianus, Gray, Ann. & Mag. Nat. Hist. (ser. 4)

vol. xiii. p. 332.

Hab, Peru. Types, $ Brit. Mus., 5 in my own collection.

The number of specimens from well-authenticated localities at

present existing in European collections is far too small to enable me
to form any decided opinion respecting the degree of persistency of

modification in the above-mentioned forms. Notwithstanding, I

think it highly probable that when we possess a sufficiently large

series we shall find that C. peruvianus and the four preceding species

are nothing more than climatic varieties of C. virginianus, connected

inseparably by every shade of intermediate forms. Mr. Allen, in

his valuable paper on the geographical variation of North-American

Mammals, especially in respect to size (Bull. U.S. Survey, 1876,

p. 304), has conclusively proved that a decrease in size and charac-

teristic development takes place in all mammals the centre of whose

area of distribution is in North America, as they spread southwards
;

and, so far as the materials at my command enable me to judge, I

think it probable that the characters upon which C. leucurus, C.

mexicanus, C. similis, C. savannarum, and O. peruvianus have been

established as species may be in large measure the result of this law.
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7. Cariacus gymnotis.

1833. Cervus gymnotis, Wiegm. Isis von Oken, p 965
Hab. New Granada. Type, tf Mus. Berlin.
-I his is, I think, a distinct species. The large droonin* ear*
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8. Cariacus toltecus.

^
I860. Cm** *,***«„, Sauss.Rev. et Mag. Zool. (ser. 2) torn. xii.

Hab. Vera Cruz.
M. Saussure gives 6 9 inches as the total length of the skull ofn type specimen, which was a male of at least two years of a "e aevidenced by his antlers, which are not those of the first yea>° If

ne SSZE2
C°T

r
Ct

>
CaHaCUS MteCUS 1S a ** -^specieone third smaller than C. mexicanus from the same locality.

(/3) Antlers dichotomous. Lacrymal pit deep.
9. Cariacus macrotis.

823. Cervus macrotis, Say, Narr. Long's Exp. vol. ii. p. 88

i«7q
' Baird

'
N -"Amer. Mamm. p. 656.

» '
WalsinSham >

P-Z. S. 1873, p. 561.

KansTf*
eg°n

'
Nebraska

'
Dakota west of *e Missouri, Colorado,

Fig. 14.

a

Cariacus (Cariacus) macrotis.

10. Cariacus columbianus.
1829. Germs macrotis, var.

ft. columbianus, Rich. Faun. Bor.-Am.
p. 257
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1848. Cervus lewisii, Peale, Maram. Birds U.S. Expl. Exp. p. 39

(fide Baird).

1850. Cariacus punctulatus, Gray, P. Z. S. 1850, p. 239, pi. 28.

1857. Cervus columbianus, Baird, N.-Amer. Mamm. p. 659.

Range. California, Oregon, and Washington west of the Cascade

Mountains.

This species is about one third smaller than C. macrotis, which

it otherwise closely resembles. The two species are found on the

same ground in Washington.

(Blastocerus, subgen.)

1850. Blastocerus, Gray, P. Z. S. 1850, p. 237.

Antlers slightly exceeding the head in length, on short pedestals.

They are dichotomous, the anterior branch (figs. 15 and 16, a) infe-

rior to the posterior branch (b) in development. In adult speci-

mens the former sometimes, the latter always bifurcates. Lacrymal

Fig'. 15.

Cariacus (Blastocerus) pahtdosiis.

pit deep. Skull in all essential particulars resembles that of Ca-
riacus. Central incisors very slightly spatulate, and exceeding the

pair next to them but slightly in size. Tail short. No metatarsal

tuft. Tarsal tuft present.

Distribution. Central and Southern Neotropical region.

1 1 . Cariacus paltjdosus.

1820. Cervus paludosus, Desm. Mamm. p. 443.

, Licht. Darst. pi. 17 (1827-1834).
1872. , Hensel, Beitr. Kenntn. Sang. Sud-Bras. p. 95.

Range. South Brazil, Paraguay, Rio Grande do Sul, Uruguay.
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12. CARIACUS CAMPESTRIS.

Cervus campestris, F. Cuv. Diet. Sc. Nat. torn. vii. p. 484.

, Licht. Darst. pi. 19 (1827-1834).
, Hensel, Beitr. Kenntn. Siiug. Siid-Bras. p. 96 (1872).

Range. Paraguay, Uruguay, Buenos Ayres, N. Patagonia.

Fig. 16.

b

Cariacus (Blastocerus) campestris.

(Furcifer, subgen.)

1850. Furcifer, Gray, P. Z. S. 1850, p. 236.

Antlers the length of the head, with a strong brow-antler (fig. 1 7, a)

curved forwards aud upwards at a right angle to the simple beam
(fig. 17, x), which is gradually attenuated to a sharp point. The
entire beam is curved gently forwards. Lacrymal pit deep, but
of moderate antero-posterior extension. Auditory bullae very slightly

Cariacus {Furcifer) antisiensis.

inflated, their external surface rugose. Ascending rami of the prae-

maxillse articulating with the nasals. Free extremities of the nasals

forming together a single point. Central incisors very slightly

exceeding the pair next to them in size, and but slightly spatulate.

Upper canines in both sexes. Rhinarium as in Cariacus. Stature

medium.
Distribution. South-western Neotropical region.

13. Cariacus chilensis.

1846. Cervus chilensis, Gay et Gerv. Ann. d. Sc. Nat. 1846, p. 91.

1849. Capreohs leucotis, Gray, P. Z. S. 1849, p.64, Mamm. pi. 12.
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18/5. Cervus chilensis, Sclat. P. Z. S. 1875, p. 45, figure.

Range. Andes " from Magellan to near Santiago, but far more

rare in the north than in the southern portion of its range" (Reed,

P. Z. S. 1875, p. 44). Type, $ Mus. d'Hist. Nat. Paris.

14. Cariacus antisiensis.

1834. Cervus antisiensis, D'Orb. Nouv. Arch, du Mus. iii. p. 91.

1869. Anomaloeera huamel, Grav, Scient. Opiu. 1869, p. 384.

1869. Xenelaphus huamel, Gray, P. Z. S. 1869, p. 497.

1872. Xenelaphus leucotis, Gray, Cat. of Rum. Mamm. p. 89.

1872. Xenelaphus anomaloeera, Gray, Ann. Nat. Hist. (ser. 4)

vol. x. p. 445.

1873. Xenelaphus chilensis, Gray, Ann. Nat. Hist. (ser. 4) vol. xii.

p. 161.

1874. Furcifer chilensis, Gray, Ann. Nat. Hist. (ser. 4) vol. xiii.

p. 332.

1875. Cervus antisiensis, Sclat. P. Z. S. 1875, p. 46.

Range. Peruvian Andes. Type, 6 Mus. d'Hist. Nat. Paris.

Naturalists owe a debt of gratitude to Mr. Sclater for the care and

clearness with which he has unravelled the meshes of confusion in

which the synonymy of the two very distinct species, Cariacus chi-

lensis (Gay) and C. antisiensis (D'Orb.), was formerly enveloped.

There is not the smallest foundation for a third species of Furcifer.

The type of Xenelaphus leucotis, &c. of Dr. Gray is preserved in

the British Museum, and is undoubtedly nothing but a very fine old

male C. antisiensis with strongly developed abnormal antlers.

(Coassus, subgen.)

1827. Subulo (subgen.), Ham. Sm., Griff. An. Kingd. vol. v.

p. 318 1
.

1850. Coassus, Gray, P. Z. S. 1850, p. 240.

Antlers simple spikes not exceeding half the length of the head

(fig. 18). Skull resembling that of Cariacus, the auditory bullae

less inflated and the facial profile more arched. Molars sometimes

18.

Cariacus (Coassus) riifus.

with supplementary columns. Canines of uncertain occurrence.

Rhinarium ample, resembling that of Cervulus. No metatarsal tuft.

Tarsal tuft present. Stature small. Form heavy, with the back

much arched. Young spotted.

Distribution. Neotropical region.

1 If this name, which has been totally unused, were to be revived, it would
take precedence of Cariacus as the title of the whole genus. But it is too close

to Subula (Mollusca) of Schumacher, 1817.
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15. Cariacus rufus.

1817. Cervtis rufus, F. Cuv. Diet. Sc. Nat. vol. vii. p. 485.

Hab. Surinam. Types, Mus. d'Hist. Nat. Paris, ? ad. (No. in

Cat. 532), young (No*, in Cat. 527).

16. Cariacus simplicicornis.

1827- Cervus simplicicornis, Ham. Sm., Griff. An. Kingd. vol. v.

p. 318.

Hab. Brazil (St.-Hilaire, Lalancle), New Granada {Brooke).

Types:—Mus. d'Hist. Nat. Paris, $ (No. 525 in Cat.) ; skull of same,

Mus. d'Auat. Comp. Paris (in Cat. 2208) ; skull of 6 collected by

St.-Hilaire, in Mus. Anat. Comp. (in Cat. 2225).

17. Cariacus rufinus.

185*L. Cervus rufinus, Puch. Arch, du Mus. p. 491, pi. 30 ; id. Rev.

Mag. Zool. 18of, p. 561.

Hab. Ecuador (Pucheran), Guatemala (Salvin). Type, d Mus.
d'Hist. Nat. Paris.

18. Cariacus nemorivagus.

1817. Cervus nemorivagus, F. Cuv. Diet. Sc. Nat. vol. vii. p. 485.

Hab. Surinam. Types, stuffed head of <$ and skull of same
(Cat. 2223), Paris, in Mus. d'Hist. Nat. and Mus. d'Anat. Comp.

I append a table of the comparative measurements of the four

last-mentioned species. The cranial measurements are taken from

adult females.
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C. rufus, and is much more gracefully shaped. C. rufinus, when
adult, is of a beautiful shining red, with the face and fore limbs strongly

shaded with bluish brown, as shown in exaggeration in Pucheran's

figure {vide supra) ; and C. nemorivagus is of a dull pepper-and-salt

brown, and never becomes red at any age.

19. Cariacus superciliaris.

1850. Coassus superciliaris, Gray, P. Z. S. 1850, p. 242, pi. 25.

Hab. Brazil (fide Gray).

20. Cariacus whitelyi.

1873. Coassus whitelyi, Gray, Ann. & Mag. Nat. Hist. (ser. 4)

xii. p. 163 ; id. Hand-list Edent. &c. 18/3, p. 162, pi. 32. fig. 2.

Hab. Peru. Founded on a single skull of an immature animal in

Brit. Mus. (No. in Cat. 73. 6. 27. 2).

It is now many years since I commenced the study of this difficult

group of Cervidse ; but although I have examined the specimens

contained in nearly all the continental museums, and made a private

collection of some importance, I must confess that I am still far

from a satisfactory understanding of the subject. The complete

absence of cornual and cranial characters renders it exceedingly

difficult to grasp the characteristic peculiarities of the different mo-
difications of the form, six or seven of which are, I think, probably

persistent, and worthy of specific recognition by naturalists. In the

above list I have enumerated all the species (or supposed species) of

which the types are extant, and must leave it to the future to decide

whether they are valid or not. There is still much valuable work
to be done amongst the Cervirlse by collectors in South America,

well-authenticated specimens from Rio Grande do Sul, Paraguay,

South Brazil and Bolivia being almost a blank in European museums.
The type of Coassus auritus, Gray, not having been preserved, I have

omitted the name from my list, as without the type it will be

impossible to decide with any certainty upon what species Dr. Gray's

name was conferred.

8. Pudua.

1850. Pudu (subgen.), Gray, P. Z. S. 1850, p. 242.

Antlers minute simple spikes. Lacrymal pit oval, very deep, its

antero-posterior extent slightly exceeding m. 3. Ascending rami of

the praemaxillee reaching the nasals, which are considerably expanded
between the moderate anteorbital vacuities. Auditory bullae as in

Coassus. Molars without supplementary columns. Canines absent.

Central incisors slightly expanded, but exceeding those external to

them very much in size. Muzzle as in Cervulus, but with the

internarial and infrauarial portions less extensive. Neither tarsal

nor metatarsal tufts. Ectocuneiform, navicular, and cuboid bones

in tarsus united. Stature very small.

Distribution. Chilian Andes.
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PUDUA HUMILIS.

1831. Cervus humilis, Benn. P. Z. S. 1831, p. 27,
1871. Cervus pudu, Sclat. P. Z. S. 1871, p. 238, pi. 17.

Hah. Chilian Audes.

9. Rangifer.

1827. Rangifer (subgen.), Ham. Sm., Griff. An. Kined. vol. v.

p. 304.

Antlers developed in both sexes ; a strong brow-antler (fig. 19, a) is

developed sometimes on both, but more frequently on only one antler,
that on the other being a mere rudiment. The brow-antler, when fully
developed, is directed downwards parallel with the face and palmated
anteriorly. A short distance above the brow-antler another similar
tine (fig. 1 9, b) is developed. Above this the antler forms a bold
curve, the concavity forwards, its extremity (fig. 19, c) is palmated

;

and a short tine (d) is developed from its posterior surface at half

Fig. 19.

Rangifer tarandus.

its length. Portion of the skull anterior to the horns elongated,
that posterior to it remarkably short. Lacrymal pit and anteorbital
vacuity of moderate dimensions, the former shallow. Nasals much
expanded posteriorly. All the teeth remarkably small in proportion
to the skull ; the incisors decrease very gradually in size from tbe
central to the external pair, they are none of them spatulate. Vomer
produced backwards nearly as far as the basilar suture. Frontal
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process for the support of the antlers carried back into the parietals,

this region of the skull being much restricted. No rhinarium.

Ears and tail short, neck maned, stature large. Young unspotted.

Distribution. Northern Nearctic and Palsearctic regions.

Rangifer tarandus.

1766. Cervus tarandus, L. Syst. Nat. (ed. 12) p. 93.

1829. Cervus tarandus et var. artica et sylvestris, Rich. Faun.

Bor.-Am. pp. 238-251 (1829).

1857. Rangifer caribou et R. granlandicus, Baird, N.-Amer.
Mamm. pp. 633, 634 ; American Reindeer, Hardy, 'Forest Life in

Acadie,' pp. 120-163.

Range. Norway, Lapland, Spitzbergen, Nova Zembla, "Western

Siberia from the Arctic Sea, about as far south as lat. 60° in Eastern

Siberia, to lat. 55° in the Yablonoi Mountains, to lat. 49° on the

Japanese sea-coast, and to lat. 46° on the island of Saghalien; Russian

America from the Arctic Sea, somewhat further south than the

Arctic circle ? British America from Melville Island to Great Slave

Lake in the west, and in the east from Labrador to Nova Scotia,

Greenland, Newfoundland.

There are many well-marked varieties of Reindeer in this wide

and varied range ; but the study of a considerable series has only

shown me the difficulty, if not impossibility, of denning them ; and

consequently I have been constrained to include all under one title

in this synopsis, although I thiuk the differentiation of the form

according to latitude and locality merits further attention.

EXPLANATION OF PLATE LY.

Fig. i. Left fore limb of Capreolus capraa, selected as an example of the Tele-
METACARPI.

3. Metacarpal cannon, seen from the inside. 4. Ditto, seen from tlio

outside. 3', 4'. Phalanges of the 3rd and 4th metacarpals,

which coalesce to form the metacarpal cannon. 2-5. Distal

extremities of the 2nd and 5th metacarpals. 2'-5'. Their

respective phalanges, r-r' . Place of origin and insertion of

the round ligament which prevents the upward displacement

of the 2nd and 5th metacarpals, t. Trapezium, tr and o.

Confluent trapezoid and os magnum, v.. Unciform,

ii. Left fore limb of Cervus elaphus, selected as an example of the Plesio-

METACARPI.

2, 5. Proximal extremities of the 2nd and 5th metacarpals, .s.

Metacarpophalangeal sesamoids, p. Proximal phalanges of

2nd and 5th digits. (The remainder of the lettering as in

fig. i.)

iii. Antler of the present Castle-C'aldwell Fallow Deer, showing the exces-

sive development of the tine, d, and consequent contraction of the

palm, c.

iv. Antler of one of the males from which the Castle-Caldwell herd of

Fallow Deer are descended.





CO
r-

CO
r—

I

CO

t 3

Hi



1878.] SIR V. BROOKE ON A NEW GAZELLE. 929

2. On a new Species of Gazelle from Western Africa. By-

Sir Victor Brooke, Bart., F.Z.S.

[Keceived November 19, 1878.]

(Plate LVI.)

I have the pleasure of bringing before the notice of the Society a new
and exceedingly interesting form of Gazelle. As is well known, the

different species into which the genus Gazella is divisible (vide P. Z. S.

1873, p. 535) resemble each other so closely that it is often very

difficult to define them. The differences exist in nature, let their

taxonomic value be what it may ; but in many cases they absolutely

baffle verbal description.

In the form at present under consideration there is no such
difficulty. Although the materials at my command consist only of

the skulls of three males, with a small portion of the skin of the head
attached to one of them, characters are apparent which separate the

form from all known Gazelles. Indeed my only doubt is as to

whether the species should not constitute the type of a new subgenus.

The specimens belong to Mr. Gerald Waller, and it is through his

courtesy that I have the opportunity of exhibiting them this evening.

Mr. Waller tells me that the skulls were procured on the mainland
of Africa, north of the island of Zanzibar, about lat. 3° S. and long.

38° E. He is unfortunately unable at present to give any further

particulars respecting the species.

The new Gazelle differs from all hitherto described species in the

very great backward prolongation of the occiput. This extension is

is principally gained by the great size of the supraoccipital bone
and the prominence of the occipital crest. The skull is much more
depressed, the facial axis forms a more obtuse angle with the cranial

axis, and the rami of the lower jaw are more slender than in any
known Gazelle. The ascending rami of the prsemaxillee are remark-
ably thick, and do not nearly reach the nasals. In all other Gazelles

the molars and premolars are decidedly hypsodont ; in the new
species they are as decidedly brachyodont, and, in comparison with

the skull, remarkably small. The horns do not differ greatly from
those of Gazella dorcas ; they are, however, more massive and more
laterally compressed. The skin of the head is of a uniform foxy
red, with white marks under the eye. Mr. Waller has expressed a

desire that the species should be named after his brother, who lost

his life in Africa. I have therefore much pleasure in proposing the

name Gazella walleri for the new form.

The following table of the comparative dimensions of Gazella

walleri and Gazella dorcas, and the Plate (LVI.), will render further

description unnecessary.
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Pterylosis.—This has been recorded by Nitzsch in his ' Pterylo-

graphy ;' and it seems more than strange that the characteristically

Picine distribution of its feather-tracts did not lead that able orni-

thologist to recognize its true relationships. He retained it among
the Cuculidse.

My study of Pterylography has led me to look upon the nature

of the dorsal tract as all-important in determining to which great

group of Birds, the Homalogonatse or Anomalogonatse 1
, any

doubtful family belongs. When the dorsal tract develops a fork

between the shoulder-blades a bird is homalogonatous ; when the tract

runs on unenlarged to near the lower ends of the scapulae, then it is

anomalogonatous. Again, among the Anomologonatse, when the

pectoral tract bifurcates into an outer and an inner branch just after

commencing on the chest, then the bird is one of the Piciformes,

and has a tufted oil-gland ; when the pectoral tract does not bi-

furcate at all, or only at the lower end of its pectoral portion, but is

only increased in breadth instead, theu the bird is Passeriform 2
,

and has a naked oil-gland. Exceptions to these rules scarcely

exist.

In that the dorsal tract of Indicator does not form a fork, but

remains narrow, between the shoulder-blades, it is anomalogonatous

—the Cuculidse being homalogonatous ; in that it possesses a free

outer pectoral band to the anterior tract, it is a Piciform bird. The
oil-gland is also tufted.

A careful examination of the skin proves that the genus agrees

more closely in its feather-tracts with the Picidae, Capitonidse, and
Ramphastidae than Nitzsch's figures would tend to prove. To me it

is evident that there is a communication between the thoracic ex-

tremity of the inferior neck-tract and the upper extremity of the

humeral tract, as in the Picidee, Capitonidse, and Ramphastidae.

Again, in the three groups just named there is a great weakness or

an entire disappearance for a short distance of the dorsal tract

towards the lower extremity of the interscapular region. In Indi-

cator this same weakness exists ; so that, with the exception of a

single feather in the middle line, the appearance of the region in

question is much more like the arrangement in Ramphastos than in

Nitzsch's figure of tbe genus. On the ventral surface of the fleshy

tail I find a median subcircular space surrounded by feathers, as in

the Picidae and Ramphastidae, as well as in the Capitonidse appa-

rently. The caudal termination of the dorsal tract agrees with the

account given by Nitzsch. I could find no trace of a duplication

of the lumbar tract. In the possession of twelve rectrices Indicator

differs from the Capitonidse and Ramphastidae, which have ten,

like the Picidse.

Skeleton.—The specimen of the skull of Indicator examined by

Professor Huxley 3
at Mr. Sclater's request was too imperfect for

exact description. The considerable interval between the maxillo-

palatines is recorded by him. I am now able to add that the vomer
1 Vide P. Z. S. 1874, p. 116, for definition of these terms.
3 Vide P. Z. S. 1874, p. 119. 3

Ibis, 1870, p. 170.
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is but little different from that of the Capitonidse. The palate of

Megalcema asiatica is described and figured by Professor Parker in

the ' Transactions of the Linnean Society

'

l
. It is truncated in front

and strongly bifid, the cornua running forward to blend with the

maxillo-palatines. These last-named inward-directed processes of

the maxillary bones blend with the mid-nasal septum in some

Fig. 1.

Palate of Indicator.

specimens of Megalcema asiatica, whilst in others they remain free

from one another, separated by an inconsiderable interval. In

Pogonorhynchus bidentatus and Tetragonops ramphastinus they

completely blend across the middle line, without the nasal median

septum persisting in front of the junction. So these two last-

named species, and most probably all the species of the genera,

are genuinely desmognathous.

The point iu which the truncated vomer of the Capitonidse most

differs from that of the order Passeres, is that in the former the

truncation occurs behind the line joining the posterior angles of the

maxillo-palatines, whilst in the latter the truncation occurs some
way in front of the same transverse line. The limbs of the forked

vomer in the Capitonidse run forward to meet the posterior angles

of the maxillo-palatines ; in the Passeres they continue, often in

cartilage alone, to the nasal labyrinth.

1 2nd series, Zoology, vol. i. p. 122, and pi. 23.
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In Indicator the vomer is less ossified than in the Capitonidae

above mentioned, and is smaller ; the fork is slenderer and has longer

limbs, which, however, quite typically join the well separated

maxillo-palatiaes (which advance but slightly beyond the inner

margins of the palatine bones) at their posterior angles.

As the Ramphastidae have to be mentioned so frequently in con-

nexion with the genus under consideration, it may be useful to

refer to the vomer of this family. By Prof. Huxley it is included

among his Coccygomorphae, in which the vomer, if present, is pointed

anteriorly. Prof. Huxley further remarks ' that in Ramphastos " the

antero-internal angles of the palatines not only meet, but are united

by bone." But close examination demonstrates a large tabular

truncation of the anterior extremity in the Ramphastine vomer,
which I cannot help thinking Prof. Huxley interpreted as a median
osseous bridge formed by the (supposed) blending of the antero-in-

ternal angles of the palatines. Figure 2 represents the vomer of

Fig. 2.

Palatal aspect of the trunc ited vomer of Ra.niph<istos artel, with the posterior

parts of the palatine bones retained in union with it.

Ramphastos arid, freed from its surroundings. It does not send

forward limbs to join the maxillo-palatines [which are those of the

desmognathous Capitonidae inflated], but helps by its terminal ex-

pansion to complete, by contact or ankylosis with the palatine on

either side, the posterior wall of a cavity in the dried skull, bouuded

laterally and superiorly by the inflated and infused maxillo-palatines,

anteriorly by the nasal septum together with ossifications in the nasal

cartilages associated with it.

In the * Transactions ' of the Linnean Society
2
Prof. Parker de-

scribes the vomer of Ramphastos toco as double, it being composed

of a smaller posterior and a larger anterior bone, the truncated

nature of which I am not able to infer from the account given.

The Capitonidse, the Ramphastidae, and Indicator are intimately

associated, therefore, so far as the vomer is concerned. Nevertheless

the proportionally great length of the limbs of the vomerine fork

in the last-named form, and the considerable separation of its small

1 P. Z. S. 1867, p. 444. 2 Linn. Trans. 2nd ser. vol. i. p. 127.

Proc. Zool. Soc— 1878, No. LXI. CI



934 PROF. A. H. GARROD ON INDICATOR MAJOR. [Nov. 19,

maxillo-palatines, are characters which tend to bring it nearer than

either of the others to the Picidse.

The pterygoid bones of Indicator are much flattened from above

downwards, with thin outer and inner margins, which are curved, a

triangular groove on the palatal surface running from end to end.

In the Capitonidse and Ramphastidse these bones are much more

cylindroid, the superior surface alone being thin-edged, whilst in the

Picidse they are thin, as in Indicator, but differ in possessing a

large anteriorly directed process springing from the superior surface

of each.

In Indicator there is a small notch in the middle of the superior

margin of the osseous orbit, no trace of which exists in any of the

other birds above referred to. In its external osseous nares, also,

there is no tendency towards the Eamphastine position of those

orifices, such as is so well marked in Tetragonops ; the alinasal ossi-

fication that tends to divide each of the nares into an anterior and

a posterior moiety is likewise far less considerable than in Megalcema.

As is known, and well illustrated in Mr. Sclater's figure of the

bone (Ibis, 1870, p. 1/8), the sternum agrees most closely with that

of the Capitonidse and Ramphastidae ; and this is especially the case

in the imperfect development of the posterior extremity of the me-

dian xiphoid process, which in the Picidse continues further onward

to reach the level of the ends of the lateral xiphoid processes, at

the same time that the manubrial rostrum of the last-named familjr

only of the group is bifid. As to the posterior sternal notches, the

inner is the deeper ; and the same is the case in Gecinus viridis, whilst

in Picus, the Capitonidse, and Ramphastidse the outer is the deeper.

In its soft parts Indicator agrees with the Capitonidse, Ramphas-

tidae, and Picidae, and differs from the Cuculidae, in the following

particulars :—There is only one carotid artery, the left ; the ambiens

and the accessory femoro-caudal muscles are absent (the latter of

these is wanting in the Tiee-Cuckoos) ; there are no colic cseca.

The femoro-caudal, semitendinosus and accessory semitendinosus are

present, as is the large gluteus. The tensor patagii brevis muscle

of the wing is inserted into the extensor metacarpi radialis longus

exactly as in the Capitonidae, Ramphastidae, and Picidse, and as in no

other birds '. As in these three groups also (and in the Galbulidae,

but not in the scansorial Cuculidae and Psittaci), the deep plantar

tendons are distributed peculiarly—the flexor profundus digitorum

supplying the third digit only, whilst the flexor longus hallucis

sends slips to digits i. n. and rv., as well as a vinculum to its com-

panion muscle 2
. The trachea at its lower end (fig. 3, p. 935) conso-

lidates into a bony box, formed by the fusion of the lowermost rings.

To the enlarged uppermost bronchial half- ring {a a) the single slender

intrinsic muscle of each side fans out to be attached at its middle.

Summing up the results of the above analysis, it may be stated

that, among the Piriform birds, pterylosis, osteology, myology, and

visceral anatomy place the Picidae, Indicator, the Capitonidse, and
1 Vide P. Z. S. 1876, p. 508, pi. xlviii. fig. 1.

2 VldeV.Z. S. 1875. p. 340.
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tion) In his suborder the Picida constitute one main dhison

families graduating into one another.
nerences, the two sub-

Fig. 3.

Syrinx of Indicator major (enlarged); anterior aspect

because of a similar difference in some of S momotld
f together

Indicator therefore from^ks allies~ N^!f,ieni

/^ rem°Ve
exactly like a Capitonine b r [£ ier^S'l^l" " DOt

as a subfamily by itself th* TrwllL

•

, ,'
S0 may be Placed

he thus tabulated
Indicator

; and the whole series may

Order.
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4. Contributions to the Ornithology of the Philippines.

—

No. XI. On the Collection made by Mr. A. H. Everett

at Zamboanga, in the island of Mindanao. By
Arthur, Marquis of Tweeddale, F.R.S., President of

the Society.

[Eeceived October 26, 1878.]

(Plates LVII.-LIX.)

The Spanish settlement of Zamboanga, situated at the southern

extremity of the long south-western limb of the large Philippine

island of Mindanao, is classical ground to the ornithologist. More
than a century ago Sonnerat collected birds there ; and in the year

1839 D'Urville's second Expedition remained a couple of months at

Zamboanga. Yet only 19 species in all were recorded from Minda-

nao when in 1875 I published my List of Philippine Birds. Since

that date Dr. Steere and the naturalists of the ' Challenger ' Expe-

dition have collected in the vicinity of Zamboanga, and added 40

species, thereby increasing the total of known species to 59.

Mr. Everett arrived at Zamboanga last March, and remained

through April and part of May. During his stay he obtained

examples of 98 species of birds. Mr. Everett writes that these were

all procured " within a radius of ten miles of Zamboanga, chiefly in

the hilly country some five miles distant at the back of the town."

Of these 98 species only 33 had been previously known to inhabit

this part of Mindanao ; so that 65 species have been added by

Mr. Everett, of which 1 1 are new to the Philippines, the following

6 being also new to science

—

Pseudoptynx gurneyi, Chcetura picina,

Ninox spilocephalus, Lyncornis mindanensis,

Scops everetti, Volvocivora mindanensis,—
the remaining 5 having been previously unknown in the Phi-

lippines

—

Accipiter stevensoni, Cacomantis sepulchralis,

Ninox luyubris, Ptilopus melanocephalus.

Coccystes coromandus,

Examples of 6 species previously said to have a Philippine habitat

Mr. Everett found at Zamboanga, thus reducing the number of un-

certain Philippine species to 29.

Twenty species authentically recorded from Zamboanga and its

vicinity are not contained in Mr. Everett's collection : so that the

now known total of Zamboanga species identified from specimens

amounts to 118.

Mr. Everett writes :
—" I enclose a note of the species observed by

me here, which I think were not represented by skins in my col-
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lection. I have only included in these lists those hirds the names
of which I am absolutely certain I can give with accuracy."

Cacatua hcematuropygia. [New to Zamboanga.]
Haliastur intermedius. [Already recorded.]

Merops bicolor. [Already recorded.]

Entomobia gularis. [Already recorded.]

Sauropatis chloris. [Already recorded.]

Artamus leucorhynchus. [Already recorded.]

. An thus, sp. 1 [?]

Carpophaga, sp. ? [Probably Ptilocolpa griseipectus, and new
to Zamboanga.]

Turtur dussumieri. [New to Zamboanga.]
Charadrius fulvus. Throat and belly jet-black. [Already re-

corded.]

Tringoides hypoleucus. [Already recorded.]

Sterna, sp. Bill chrome ; crown of head black ; wing delicate

brownish-grey ; underparts snowy white. Rather large. [Probably
Sterna bergii, and already recorded.]

Three of the above species (omitting the Anthus as undetermin-
able) not having previously been recorded from Zamboanga, when
added to the number of species represented by specimens, raise the
total number of birds known from this part of Mindanao to 121.

1. Cacatua h.ematuropygia (I).

[Zamboanga.]
I include this species on Mr. Everett's authority.

2. Prioniturus discurus [2).

[Zamboanga, 5 S , April.]

3. Tanygnathtjs luzonensis (3).

[Zamboanga, $, May.]

4. Cyclopsitta ltjnulata (4).

[Zamboanga, c? 2 , March, April, and May.]
Examples with lunated collars are marked female by Mr. Everett,

those with blue collars as being males.

5. LORICULUS HARTLAUBI (7).

[Zamboanga, <5 $ , April and May.]

6. Hypotriorchis severus (9).

[Zamboanga, d, April: iris dark brown; bill black; cere and
orbital skin greenish yellow ; legs bright yellow ; claws black.]

In the plumage described by Mr. Sharpe (Cat. Accipitres, p. 397)
as belonging to the young bird.

7. MlCROHIERAX ERYTHROGENYS (10).

[Zamboanga, d 5 , April.]
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8. Accipiter stevensoni. (Plate LVII.)

Accipiter stevensoni, Gnrney, Ibis, 1863, p. 447, t. xi.

TZamboanga. a. 2 > April : iris golden ; bill black ; legs greenish

ochre, b. 5, April: iris golden ; orbital skin greenish-yellow ; bill

leaden, apex and cere blackish ; legs greenish-yellow, but pale brown

on the toes; claws dark brown, c. c?,pullus, April: iris yellow

;

bill black ; legs light green ; sole of foot yellow ; claws black.

d. (sex ?), pull us, April : iris yellow ; cere greenish ; beak and claws

black ; legs light greenish ; sole of foot yellow.]

Dimensions :

—
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zensoni or A. virgatus. We have a very similar one from Java ; but

as both species are found there, I am not sure to which it belongs,

but probably to A. virgatus, as I suspect that A. stevensoni is only

a winter visitor to Java. Judging from the size of the tarsus and
foot, I think the larger nestling, marked c, is a female though marked
male, and that the smaller, marked d, is a male."

Having expressed to Mr. Gurney some doubts about the correct-

ness of identifying example b with the female of A. stevensoni, that

gentleman kindly favoured me with the following remarks :

—

" Your rufous-breasted hawk from the Philippines, which I

marked b, is certainly nearer to A. stevensoni than to any other

species that I am acquainted with ; but since returning it to you
I have felt some doubt as to whether it will not prove to belong to a

distinct and undescribed species.

" Your bird differs in having the wing shorter than any of our

females, and larger than any of our males. Our three males have

but four transverse bars on the tail. Of our four females three have

five bars, and the fourth (an immature bird from Java) four, like the

males, whereas your specimen b has six, as mentioned in your letter.

"None of our females have any rufous on the breast ; and in all

our males it is hardly more than a tinge of buff. Our type speci-

men (a male, figured in the 'Ibis' for 1863, pi. 11) is perhaps

somewhat faded ; but our Curator is confident that it was never so

rufous as is represented in the ' Ibis ' plate ; and in this I believe he

is right.

" Your bird is more like the male of A. stevensoni than it is to

the female ; but as your collector has marked it $ , it probably is so.

"Specimens of A. stevensoni are scarce, and we hardly know the

limits of variation to which it is liable ; and on this account I should

be glad if additional specimens like your skin b could be obtained,

before venturing to publish it as a species distinct from A. stevensoni ;

but at the same time, if it should ultimately prove distinct, it would

by no means surprise me.
" 1 ought to add that as A. stevensoni has not yet been met with

when paired, we have no positive proof that the bird which I suppose

to be its female (the type being a male) is so, though I do not

myself entertain any doubt of such being the case."

9. Spilornis holospilus (16).

[Zamboanga, <5 2 > April and May.]

JO. Elanus hypoleuctjs (18).

[Zamboanga, d juv., May : iris light yellow-brown ; bill black ;

cere greenish yellow ; feet pale chrome ; claws black.]

11. NlNOX SPILOCEPHALA, Sp. n.

[Zamboanga, J , March : iris golden ; bill greenish leaden ; feet

pale yellow. $ , April : iris golden ; bill-greenish lead, tinged

yellow on culmen and tip ; feet wax-yellow. $ , April : iris light

greenish-yellow.]
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Were it not that the large series of examples sent by Mr. Everett

(six males and thirteen females) all agree in having spotted heads,

I should not have ventured to separate the Zamboanga species from

N. philippinensis of Luzon. Every variety of markings and colora-

tions is exhibited in this series, from dark brown to tawny-rufous

brown above, and stripes and spots of the same colours below ; but

all the nineteen examples have the frontal and coronal feathers

brown, spotted with rufous—in some bright rufous, in others pale

tawny rufous. Some have the whole under plumage, from throat to

vent, dark-centred ; others have the breast almost uniform rich

rufous, without pale margins, and with a subterminal brown trans-

verse narrow band.

Every specimen has its sex noted on its label ; and the length of

the wing in the six birds marked <$ is greater than in those marked

2 The wing of the six males ranges in length from 650 to 7'0,

of the thirteen females from 6
- 25 to 6'50. Two Luzon males have

the wings 6
- 37 and 5'25. Mr. Sharpe (Cat. ii. p. 168) states 2

inches as the length of the tarsus of an example of N. philippinensis

in the British Museum ; none of these Zamboanga birds has the

tarsus longer than 1*12.

12. NlNOX LUGTJBRIS.

Strix Ivgubris, Tickell, J. A. S. B. ii. p. 5/3.

[Zamboanga. a. $ , March : iris golden ; bill blackish ; cere, cul-

men, and mandible greenish yellow; feet dark chrome-yellow;
claws black, b. 5 , April : iris deep brown ; bill greenish ; feet

chrome-yellow.]

Dimensions :

—

WiDg. Tarsus. Cuhueu. Tail.

a . . .

.
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Sides of face bright pure unmarked rufous. Lengthened stiffplumes springing from base of maxilla rufous mixed with tawnvand many with dark-brown shafts and tipped with dark brown'
bpace above front of eyes, uniting on forehead and extending backover the eyes pale tawny rufous. Crown and occiput dark lufousmany of the feathers with a dark brown broad mesial stripe. Naneand sides of neck pure rufous. Lengthened ear-tufts the samesome with very narrow brown mesial linear markings near their
apices. Plumes bordering the facial disk albescent tawny ; some
almost pure white, tipped with dark brown. Chin and upper throat
pale tawny rufous. Middle of throat white. Breast and remainder

lower surface pure rufous, more d.lute on lengthened tibialplumes and under tail-coverts. A few pectoral plumes, with
dark-brown large terminal drops. Many abdominal plumes, with
dark-brown elongated central stripes. Back rufous, minutely
freckled with brown, each feather with a bold, irregular, dark-brown
central stripe. Scapulars like the back, but some of the shorterand outer albescent tawny on outer webs. The dark brown centralmarks are so arranged that the back, together with the scapulars
appears to have three parallel dark-brown stripes running down it'Uropygmm and upper tail-coverts rufous-brown, with darker shafts'
Kectrices brown, minutely freckled with pale rufous, and with eight ornine narrow pale rufous cross bands. Minor and median wing-coverts
brown, freckled with rufous, and each with a dark narrow centralbrown line. Major coverts brown on inner web, freckled with
rufous on outer. Quills brown, alternately banded with freckled
brown and pa e rufous. Tertiaries pure rufous, with traces of darkbrown along the shafts. Carpal edge white; wing- lining yellowish
white

;
some of the under carpal coverts rufous. Thigh and tarsal

coverts pale rufous and tawny white.
Mr. J. II. Gurney writes to me:— "The Pseudoptynx is cer-

tainly distmct from P. philippinensis, and, so far as I know, is uu-
descnbed Besides its very much smaller size, it is very much more
rufous below, and of a much darker rufous above ; and the dark-
central marks of the mantle are altogether of a different character
and very much less coarse than those in P. philippinensis. As to the
difference of size, we have two specimens of P. philippinensis hereand the comparison between their dimensions and those of the
Ziamboanga bird is as follows:—

_.. Culmen
VVing. Tarsus. Middle without

toe. cere.

« D *•;• • • -vr
ln - iu ' in - in-

f. philippinensis, No. 1 . . 155 2*4 1-6 1-4
" » No. 2.. imperfect 2o 1.5 1-5

"P.gurneyi 9.3 1>8 j.4 w „

The dimensions of the type in the British Museum given by Mr

bird

1
"

1
'6

"' P
'
43) alS

°
mUCh eXC6ed th°Se ° f the Zamb

"

oa"ga

1 name this fine Owl after Mr. Gurney, to whom for many years
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1 have been largely indebted for great assistance in determining the
obscurer species of Rapaces.

14. Scops everetti, sp. n.

[Zamboanga, $ , April : iris warm brown ; bill pale greenish leaden,

nearly white; feet whitish grey ; claws dark grey. 8, April: iris

deep brown ; feet whitish.]

Mr. Everett has sent three examples of a species of Scops, which
may be described as being a large form of Scops lempiji as it

occurs in Java. Above it has the deep rich brown colouring of the
Javan species ; the same broad dark-brown mark in the form of
a parallelogram on the head and nape ; the same pale-coloured
forehead, stripe above each eye and round the nape, and the broad
dark brown stripe leading from behind the eye, and including most
of the ear-tufts. In the Zamboanga species (as represented in Mr.
Everett's series) there are no pale uniform tawny or fulvous sca-

pulars. Underneath, the markings differ from those of the Javan
bird by being more confused, and by the absence of regular dark-brown
cross markings on the abdominal plumes. The general colouring
of the under surface is of a ruddier brown.

Dimensions :

—
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1 7. Tungipicus validirostris (33 partim).

Picus nanus, Vigors, Blyth, J. A. S. B. 1845, p. 197.

Picus validirostris, Blyth, Cat. Calc. Mus. p. 64. no. 305;
J. A. 8. B. 1849, p. 805."

[Zamboanga, d 2> May: iris crimson?; bill black; mandible

lead-grey ; feet olive.]

When writing on Picus maculatus, Scopoli (Tr. Z. S. ix. p. 148),

I stated that the titles I then brought together were treated as

synonyms on the assumption that the islands of Luzon, Panay, and

Mindanao possessed but one and the same species of Yungipicus.

I had had no opportunity of examining an example from any one of

the Philippine Islands. Since then Mr. Everett has sent me ex-

amples of a species of the genus from Luzon ; and these I identified

(P. Z. S. 1877, p. 689) with P. maculatus, rather than create a new
title, while their dimensions were too small for P. validirostris,

Blyth. The birds from Zamboanga differ specifically from the

Luzon species. They are larger ; the uropygium and upper tail-

coverts are unspotted tawny-white ; and the rectrices are tawny buff

banded with dark brown, and not dark brown, for the most part,

as in the Luzon bird, with narrrow albescent bands or marks. In

both, the lower throat and upper breast are spotted, and not streaked,

as in Y. fuscoalbidus of the Sunda Islands and Malacca. Until

typical examples of P. maculatus from Panay are compared, it cannot

be affirmed whether the type of P. maculatus belongs to the Luzon

or the Mindanao species, or whether it may not be a species distinct

from either. In the meantime I adopt Blyth' s title, the dimensions

he gives being exactly those of the Zamboanga species :—bill to

forehead - 75 ; wing 325.
1 may mention that Y. aurantiiventris, Salvadori, is an excellent

species, quite distinct from Y. fuscoalbidus.

18. Harpactes ardens (34).

[Zamboanga, 2 , March : coloration of soft parts as in male.]

The coloration of the soft parts is not mentioned on the labels of

the males sent.

19. Alcedo bengalensis (38).

[Zamboanga, 2 > March.]

20. Pelargopsis gigantea.

Pelargopsis gigantea, Walden, Ann. & Mag. Nat. Hist. ser. 4,

xiii. p. 123.

[Zamboanga, c? 2 > March and May.]

21. Ceyx argentata.

Ceyx argentata, Tvveeddale, antea, p. 108. no. 7, t. vi.

[Zamboanga, $ , May.]

22. Entomobia gularis (44).

[Zamboanga.]
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23. Halcyon winchelli.

Halcyon uinchelli, Sharpe, Tr. L. S. (2) Zool. i. p. 318, t. xlvii.

[Zamboanga, $ , April : iris dark brown ; bill black ; the basal
half of mandible white ; feet light greyish-green.]

I have not been able to compare the Zamboanga birds with the
Basilau type ; but the female agrees well with Mr. Sharpe's descrip-

tion and plate. A second example (sex unrecorded) differs in

having the whole under surface pure white.

24. Calialcyon coromanda (46).

[Zamboanga, $ , March.]
The discovery of this species by Mr. Everett at Zamboanga re-

moves all doubts of its being an inhabitant of the Philippines.

25. ACTENOIDES HOMBRONI (48).

[Zamboanga, S, April: iris brown ; bill orange-red; the culmen
blackish ; feet dirty greenish orange.]

In the perfectly adult male the crescentic pectoral markings dis-

appear.

26. XantholjEma h jemacephala(50).

[Zamboanga, <$ , March and April.]

27. Macropteryx comatus (52).

[Zamboanga, <S , April.]

28. Ch^tura picina, sp. n. (Plate LIX.)

[Zamboanga, $ , April.]

Black with a blue gloss, greenish in some lights. Chin, throat,

and larger under wing-coverts pure white. Wing 6*37 ; tail 1*25.

29. Lyncornis mindanensis, sp. n.

[Zamboanga, <3 , April : iris warm brown ; feet purplish brown.]
Typical L. maerotis (ex Luzon) has the crown, forehead, ear-

tufts, and nape rufous brown, of almost the same shade as in

L. temminckii. The three examples of the species of Lyncornis
which inhabits the vicinity of Zamboanga, sent by Mr. Everett,

differ from L. maerotis by having the crown, nape, forehead, and
ear-tufts dark greyish-brown, and not rufous, by all the browns of

the plumage being much darker, aud by the wing being shorter.

Wing 9-90.

30. Caprimulgus manillensis (55).

[Zamboanga, $ , April.]

Compared by Mr. Sharpe with the type.

31. Batrachostomus SEPTIMUS.

\Batrachostomns septimus, Tweeddale, P. Z. S. 1877, p. 542,
no. 13.

[Zamboanga, <3 , April : iris orange-yellow ; bill light horn-
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browu ; feet pale ochreous yellow ; nails grey. Interior of gape,

d 2 > lemon-yellow.]

Two examples of the adult male and one of an adult female are

sent by Mr. Everett. The white nuchal band of the female is not

so conspicuous as in the type, nor are the white markings of the

throat-band and pectoral plumes. The general hue of the male-
plumage agrees with that of the female ; but in the males the

elongated scapulars have the outer webs pure white, with a black

subterminal spot on the inner web. Four examples of this species

are now known, two of males and two of females ; and all four are in

the rufous phase. Mr. Everett, in his remarks about one of the

males is very explicit ; he writes :
—" I have one Batrachostomus, a

good skin ; it is in rufous plumage, and is c? . I took especial care

in the sexing; and luckily the parts had not been touched by shot.

Judging from the size of the testes, I think the bird is rather im-
mature."

32. Cacomantis sepulchralis ?

Cuculus sepulchralis, S. Midler, Laud- en Volkenk. p. 1/7.

[Zamboanga, S 2> April.]

Mr. Everett obtaiued five examples of a Plaintive Cuckoo, two of

which are in adult plumage, and so closely resemble the Javan

C. sepulchralis, that I do not venture to separate them. The dimen-

sions of the wings and tail are slightly less, while the chin and
throat are of the same rufous as the breast, and not grey. S. Midler

described (/. c.) the chin of the Javan and Sumatran type as being

grey ; and so it is in my Javan specimens ; but it is not certain that

in Javan birds this grey does not change into rufous. An example
obtained by Mr. Everett at San Mateo, Luzon (C. merulinus, a,

P. Z. S. 1877, p. 691. n. 19), belongs, without doubt, to C. sepul-

chralis, and has the chin and upper throat grey, the others being

examples of true O. merulinus. This last species can hardly be kept

separate from the grey-breasted species of Continental Asia, C. thre-

nodes, &c.

33. SURNICULUS VELUTINXJS.

Surniculus velatinus, Sharpe, Tr. L. S. ser. 2, Zool. i. p. 320.

[Zamboanga, $ > April.]

34. Chalcococcyx malayanus.

Cuculus malayanus, Raffles, Tr. L. S. xiii. p. 286, " Malay Pe-

ninsula " (March 1821).

? Cuculus basalis, Horsfield, Tr. L. S. xiii. p. 179, "Java"
(April 1820).

[Zamboanga. a. S , April : iris burnt-sienna colour ; orbital ring

fine vermilion ; bill blackish
; feet very dark lead-grey. b. April

:

iris light yellowish brown ; bill black ; legs lead-grev ; nails

black.]

Mr. Everett sends three Golden Cuckoos, which, although some-

what smaller than typical examples, differ in no other respect.
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Wing 3 - 62. I adopt the more recent specific title of malayanus, as

it has not as yet been absolutely demonstrated that the Malayan-

Peninsula bird is the same as the Javan. The only Javan example

I have seen is pure white underneath, without any transverse bands.

Above, the whole back is very dark green without any coppery gloss,

the head and nape coppery greenish-brown. This individual is

fairly represented on plate 102. f. 2, of the ' Planches Coloriees,'

under the title of Cuculus chalcites, Illiger, exact habitat unknown.

It may be only a phase of plumage; but Horsfield and Moore

(Cat. Mus. E. I.C. ii. pp. 706, 707) keep the Malaccan species

distinct from the Javan.

35. HlEROCOCCYX PECTORALIS (60).

[Zamboanga, c? , April : iris pale yellow ; orbital skin bright

chrome-yellow ; bill black'; mandible and base of maxilla greenish ;

feet bright wax-yellow ; claws horn-yellow.]

A single example, which agrees in every detail with the descrip-

tion given by Dr. Cabanis. It may also belong, as suggested by me
(/. c), to Cuculus hyperythrus, Gould ; but it differs from the figure

of that species in wanting the black chin, in not being so intensely

rufous underneath, in the rufous colouring not extending below the

breast, and in the upper plumage not being of so dark a shade of

grey. It also has four, distinct, transverse, narrow, dark caudal bands,

and not merely two as described by Mr. Gould.

36. COCCYSTES COROMANDUS.

Cuculus coromandus, Linn. S. N. i. p. 171. no. 20.

[Zamboanga, $ , March : iris brown ; bill jet-black ; feet bluish

grey ; interior of gape salmon-red.]

New to the Philippines, and a most unexpected addition to their

fauna.

37. EUDYNAMIS MINDANENSIS (61).

[Zamboanga, 2 , March : iris bright crimson ; bill and legs

greenish plumbeous, b, c?> March.]

These are typical examples of the species, and do not differ from

North-Mindanao examples. They are somewhat smaller than birds

from Guimaras and Zebu. Maximum length of wing 7'5Q. In

the female the spots and bands appear in this species to be always

rufous.

38. Centrococcyx viridis (64).

[Zamboanga, March.]

39. Pyrrhocentor melanops (65).

[Zamboanga, cf $, March.]

Sexes alike.

40. Buceros mindanknsis.

Buceros mindanensis, Tweeddale, P. Z. S. 18/ 1, p. 543.

[Zamboanga, 3 $ $ juv., March.]
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41. Penelopides affinis.

Penelopides affinis, Tweeddale, P. Z. S. 1877, p. 824. n. 29. f. 1.

[Zamboanga, tf $ , March.]
A new onter rectrix has the central band pure white, the central

bands on all the other rectrices being bright rufous.

42. Lanius nasutus (70).

[Zamboanga, <$ £ , April.]
Mr. Everett sends a nestling killed in April.

43. Lanius lucionensis (72).

[Zamboanga, <$ , April.]

44. Graucalus striatus (73).

[Zamboanga, J , April : iris pale yellow
]Two examples marked J have uniform plumbeous breasts andbanded underparts and uropygium. One marked $ is bandedtrom the chin downwards as well as on the uropygium.

45. VOLVOCIVORA MINDANENSIS, Sp. n.

[Zamboanga. ad, April : iris dark brown; bill and legs black,

brown f
^ br°Wn

"

C
'
2

'
ApH1: iris dark ch°colate-

Adultmale (a). Chin, cheeks, sides of head, space before the eves
a broad supercihum ear-coverts, forehead, throat, and upper breast
jet-black Remainder of breast, crown, and whole under surface ofbody dark leaden-grey, paler near the vent and on the under tail-
coverts. Wing-coverts, nape, and axillaries a slightly lighter shadeof leaden-grey, palest on the uropygium and upper tail-coverts,
which are slightly mixed with white. Quills above black, with
faint grey margins. Sixth and remaining primaries tipped with greyish
while. Secondaries and tertiaries leaden-grey on their outerVebs.
tart ot inner webs of quills, seen from underneath, pale grey This
colour commences at the base of the first primary, occupying but asmall part of it, but is more extended on each succeeding quill and
reaches to the extremities of the inner quills. Rectrices jet-black •

outer pair with a large grey terminal mark, the same colour bein^

alSVlacr'
0Q ^^ P3ir

-

Carpal Cdge aDd ™S-"ninI

tb^YTle {B)
-
,™e same as the male, but the grey colour ofthe whole plumage of a paler shade, the uropygium more albescent,and no black about the head, throat, and breast. Carpal edge and

axillaries pale grey. &

Young female (c). Like the adult, but the grey colour not sopure lhe chin central part of the throat, a few scattered feathers
on the breast and flanks, the wing-lining, and axillaries finely banded
with white. Upper tail-coverts nearly pure white. Outer margins
ot some of the secondaries and carpal edge inclinin°- to white
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Dimensions :—
Wing. Tail. Tarsus. Culmen.
in. in. in. in.

cJ ad 4'62 4-0 0"88 0-88

2 ad 4-50 4-0 0-88 0-88

$ juv 4-48 388 0'83 0-87

A representative form of V. morio ex Celebes, but altogether of a

darker shade of grey, with a black forehead, and with the inner

margins of the quills grey, and not pure white.

46. Lalage DOMINICA (76).

[Zamboanga, 2 , April.]

47. DlCRURUS STRIATUS.

Bicrurus striatus, Tweeddale, P. Z. S. 1877, p. 045.110. 20.

[Zamboanga, $ , March : iris crimson.]

48. Leucocerca nigritorciuis (83).

[Zamboanga, 5 , April.]

49. Cyornis philippinensis (84 partim).

Cyornis philippinensis, Sharpe, Tr. L. S. ser. 2, Zool. i. p. 82").

[Zamboanga, $ , March.]

50. Hypothymis azurea (85).

[Zamboanga, $ , May ; maxilla black, mandible light blue ; legs

dark grey slate ; interior of gape yellow.]

51. Broderipus acrorhynchus (90).

[Zamboanga.]

52. Erythropitta erythrogastra (94).

[Zamboanga, d $ , March, April, May.]

These examples all belong to E. erythrogastra, and not to the

Balabac race named B. propinquus by Mr. Sharpe (Tr. L. S. (2)

Zool. i. p. 330). The young Dumalon (Mindanao) example ob-

tained by Dr. Steere, and doubtfully identified with B. propinquus

by Mr. Sharpe (I. c), in all probability belongs to E. erythrogastra.

An immature bird, killed in April near Zamboanga, is dirty

rufous brown above, with dashes of green ; rectrices blue ; wing-

feathers without a trace of blue ; under surface dirty white,

feathers margined with pale rufous brown ; some scarlet feathers on

the breast ; vent and under tail-coverts washed with brownish red.

The females differ in the scarlet colouring of the abdominal region

not being so intense and vivid, and in the throat not being so dark

brown, almost black. The blue colouring of the breast is not

exhibited until complete maturity, that part remaining green. In
fully mature birds of both sexes the green pectoral band is almost

entirely replaced by blue.
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53. Melanopitta sordida (95).

[Zamboanga, 3 , March : iris chocolate ; bill black ; legs brownish
grey, 3 2 > March, April, and May.]

This species has the black central abdominal patch much more
largely developed than in M. muelleri ex Borneo. In no other
respect does it appear to differ. The extent of pure white on the
quills is dependent on sex. Of fourteen individuals with the sex noted
by Mr. Everett, nine are males and five are females. The primaries
of the male have a much greater white surface than is found in the
primaries of the female. The 6th, 7th, and 8th primaries are

scarcely tipped with black ; and the first five primaries have double
the amount of white that exists on the primaries of the i'emale. On
examining Luzon and Negros examples with the sexes noted by
Dr. B. Meyer, the same character differentiates the sexes. In
Borneau individuals of M. muelleri (sex determined by Mr. Everett)

the sexes can be discriminated by the amount of white on the
remiges. In M. cucullata some of my examples exhibit a maximum
of white on the quills and the others a minimum ; but as none
have had their sexes determined by dissection, I am unable to

affirm that in that species the same law holds good. In two
Zamboanga skins the green of the breast and flanks is assuming the

blue tint so prominent in the large representative form M. steerii.

54. Melanopitta steerii.

Brachyurus steerii, Sharpe, ' Nature,' August 1876, Tr. L. S,

ser. 2, Zool. i. p. 329, t. xlix.

[Zamboanga, 3 , March and April.]

55. MaCRONUS STRIAT1CEPS.

Macronus striaticeps, Sharpe, Tr. L. S. ser. 2, Zool. i. p. 331.

[Zamboanga, 3, March: iris white: bill black; legs purplish

56. Ixus goiavier (99).

[Zamboanga, 3 2 , March.]

57. PoLIOLOPHUS UROSTICTUS (101).

[Zamboanga, 3 , April : orbital ring light yellow.]

58. Hypsipetes rufigtjlaris.

Hypsipetes rvfigularis, Sharpe, Tr. L. S. ser. 2, Zool. i. p. 335.

[Zamboanga, $ , April ; iris crimson ; bill blackish brown ; legs

brown.]

59. Monticola solitarius (103).

[Zamboanga, $, April.]

60. CoPSYCHUS MINDANENSIS (106).

[Zamboanga, 3, March.]

Proc. Zool. Soc— 1878, No. LXII. 62
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61. Phylloscopus BOREALIS.

Phyllopneuste borealis, Blasius, Naumannia, 1858, p. 313.

[Zamboanga, 3 2 , April.]

62. ORTHOTOMUS CINEREICEPS?

Orthotomus cinereiceps, Sharpe, Ibis, 1877, p. 113, t. ii. f. 2,

" Basilau."

[Zamboanga, d, March : iris clay-orange; 2> April.]

Mr. Sbarpe's title is here adopted with doubt for this Zambo-

anga species of Tailor-bird, because it does not quite agree with the

description and figure, and I have not been able to compare it with

the type (now in America).

In the example marked as being of a male, the cheeks, chin, and

entire throat are jet-black. In that of the female the chin and

upper part of the throat are white, the middle of the breast,

the abdomen, and vent are silky white, whereas in the male these

parts are bright olive-green. The rectrices of the male are devoid

of a subterminal bar ; but in those of the female brown subterminal

bars are conspicuous. It is not improbable that the male example

with entire throat black is O. cinereiceps in full breeding-dress.

63. Orthotomus frontalis.

Orthotomusfrontalis, Sharpe, Ibis, 1877, p. 112, t.ii. f. 1, "Zam-
boanga."

[Zamboanga, d 2 » March and April.]

The examples noted as belonging to males have no subterminal

bar on the rectrices. Those marked as being of females have the

subterminal bar well pronounced.

64. BUDYTES VIR1DIS (114).

[Zamboanga, d, April.]

65. ZoSTEROPS EVERETTI.

Zosterops everetti, Tweeddale, P. Z. S. 1877, p. 762. no. 42.

[Zamboanga, 3 2 . April.]

66. DlOEUM CINEREIGULABE.

Dicceum cinereigulare, Tweeddale, P. Z. S. 1877, p. 829. no. 50,

" N. Mindanao."

[Zamboanga, 2 , April : iris dark brown ; bill black ; legs very

dark grey, nearly black.]

The female differs from the male in wanting the orange-red inter-

scapular patch, in the abdomen, vent, and under tail-coverts be :
.ig

pure yellow, and in the upper plumage being deeply tinged with

olive-green.

67. Dictum rubriventre (120 partim).

Pipra papuensis, Gm. S. N. i. p. 1004.

[Zamboanga, 2 > April : iris dark blood-red ; bill and legs black.]
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68. Nectarophila julice.

Nectarophila julice, Tweeddale, P. Z. S. 1877, p. 547. no. 32,
" Melanipa."

Cinnyris julice (Tweeddale), Shelley, Cinnyricltz, pts. vii. & viii.

[Zamboanga, 6* ?> April: iris brown; bill and feet black.]

In some examples of the male the breast is suffused with orange-

red ; in others little or no red is perceptible.

69. Cyrtostomus jugularis (123).

[Zamboanga, S 2 > March and April.]

70. Anthothrepttjs chlorogaster.

Anthreptes chloric/aster, Sharpe, Tr. L. S. ser. 2, Zool. i. p. 342
;

Shelley, Cinnyridce, pt. vi. pt. vii. t.

[Zamboanga, $ , April : iris indian-red ; bill light umber-brown
;

legs greenish leaden.]

71. Rhabdornis mystacalis (124).

[Zamboanga, 6", April.]

A single example, which differs from the Luzon species in it?

much shorter bill. Culmen barely -

62, in the Luzon bird fully - 75

.

The wing is also shorter ; and the colouring of the wings and back

is warm brown, and not greyish olive-brown.

72. Corvus philippinus (125).

[Zamboanga, S , March.]

73. Calornis panayensis (128).

[Zamboanga, <$ , March.]

74. Sarcops calvus (129).

[Zamboanga, $ , March.]

75. Munia jagori (132).

[Zamboanga, 6 ? , March.]

76. Osmotreron vernans (135).

[Zamboanga, <$ 2 » March, April, May.]

77. Ptilopus melanocephalus.

Columba melanocephala, Forster, Zoologia Indica, p. 16. no. 7,

t. viii., ex Java (1781).

[Zamboanga. a. d , March : iris, orbital skin, and bill yellow, with

more or less of a green tinge ; feet carmine, nails dark grey. b. d
1

>

April : iris yellow ; bill yellow-green.]

Hardly separable from the Javan species. Wing 4 - 50. The
tint of the throat-patch resembles that of P. xanthorrhous ; but the

abdomen and crissum are yellow, and not orange. New to the

Philippines.

62*
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78. Ramphiculvs occipitalis (138).

[Zamboanga, £ (juv.), March : iris dark brown ; bill light brown,

the basal half dull red ; feet coral-red.]

Sexes alike.

79. Phabotreron brevirostris.

Phabotreron brevirostris, Tweeddale, P. Z. S. 1877, p. 549.

no. 38.

[Zamboanga, 6 $ > March and April.]

The pale, and not rufous, chin and throat distinguishes this

species from P. leucotis.

80. Carpophaga jEnea (141).

[Zamboanga, $, March.]

81. Ptilocolpa griseipectus (142)?

Mr. Everett remarks in epist. :
—" The Carpophaga of the Zam-

boanga list is a bird markedly smaller than C. cenea; and those

parts which in the latter are coloured fine bronzy green, are in the

smaller species dark iron-grey." The above-given description, so

far as it goes, agrees with Ptilocolpa griseipectus, a rare species in

museums, and the exact habitat of which in the Philippines remains

to this day (unless this identification is correct) undetermined.

82. Myristicivora bicolor (143).

[Zamboanga, $ , May.]

83. Hemiphaga poliocephala (144).

[Zamboanga, $ (not quite adult) : bill black ; orbital skin

crimson.]

Sexes alike. The margin of the inner web of the first primary is

scooped out, and that of the second a little less so.

84. Macropygia eurycerca.

Macropygia eurycerca, Tweeddale, anted, p. 288. no. 49.

[Zamboanga, d
1

2 » March and April.]

Considerably smaller than the Negros type, but otherwise undis-

tinguishable. Wing 6'75, as against 7'50; tail 7"00, against 800.

85. TURTUR DUSSUMIERI (147).

[Zamboanga.]

Included on the authority of Mr. Everett.

86. Phlogcsnas crinigera.

Phlogcenas crinigera (Pucheran), Tweeddale, P. Z. S. 1877,

p. 833. no. 66.

[Zamboanga, 6* $ » March and April.]

Sexes alike. An example marked "
c? juv." by Mr. Everett

has the claret- coloured pectoral plastron only indicated by a few red
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plumes, and the terminal margin of the major coverts fulvous instead
of pale grey, the remainder of the plumage being marked and
coloured as in the adult.

87- Chalcophaps indica(150).

[Zamboanga, rf 2 , March.]

88. Gallus bankiva (153).

[Zamboanga, tf 2, March.]

89. Megapodius dillwyni.

Megapodius dillwyni, Tweeddale, P. Z. S. 1877, p. 766.
[Zamboanga, 2 , March : iris burnt sienna-brown ; bill horn-

brown
; orbital skin dirty crimson ; legs reddish-brown ; tarsi

1 dark
brown. J, March: orbital skin dark purplish brown.]

90. Gallinula chloropus (169).

[Zamboanga, 2. May: iris light warm brown; bill greenish
yellow

; frontal plate orange-red ; legs grass-green.]

91. Gallicrex cinerea(170).

[Zamboanga, d , March and April.]

92. ERYTHRA PHOaNICURA (171).

[Zamboanga, 5 , March.]

93. Ortygometra cinerea (1/2).

[Zamboanga, tf , April.]

94. PORZANA FUSCA (174).

[Zamboanga, o* , April : iris brick-red ; legs dull wax-red.]

95. Gallinago megala (188).

[Zamboanga, 2» March.]

96. PiHYNCH^A CAPENSIS (189).

[Zamboanga, cJ , May.]

97- Ardetta cinnamomea (192).

[Zamboanga, 2 > March.]

98. Herodias intermedia (196).

[Zamboanga, 6*, March.]

99. Melanopelargus episcopus.

Ardea episcopus, Bodd. Tabl. d. PI. En. p. 54.

[Zamboanga, 2j March.]
In full dress.

1 So written on label; perhaps a slip of the pen for the word " toes" or
claws."
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100. Dendrocygna vagans (203).

[Zamboanga, $ > April.]

101. Dysporus sula (214).

[Zamboanga, $ , May : iris white ; bill dirty white ; orbital and
gular space pale green ; feet very light greenish yellow ; nails grey,

j

A young female in dirty-brown plumage, darkest on breast, throat,

neck, head, and back.

5. Supplementary Note on the Neotropical Squirrels.

By Edward R. Alston, F.L.S., F.Z.S., &c.

[Keceived November 8, 1878.]

I regret to say that several errors have crept into my paper " On
the Squirrels of the Neotropical Region," 1 owing in part to my absence

from town when the sheets were passing through the press. Two
or three of these appear sufficiently serious to require correction.

Sciurus variabilis. In the remarks on this species S. rufo-

niger is a clerical error for S. bnmneo-niger, at p. 666, seventh line,

and at p. 667, second line.

Sciurus pusillus. At p. 670 I remark that I was not able to

ascertain Geoffroy's type in the Paris Museum. It appears that I
had overlooked it ; for Professor A. Milne-Edwards has kindly in-

formed me that it is still there. Unfortunately the skull is wanting,
so that its age cannot well be ascertained. The want, however, is sup-
plied by the British-Museum specimens, of which the skulls and teeth

show them to he fully adult, although an unhappy misprint (p. 671,
eighteenth line) makes me state the exact contrary. M. Milne-
Edwards has sent me the following measurements of the types of
51

. pusillus and S. rufo-niger :

—

$. pusillus.

millim.

Length of head 0039
„ head and body 0"089

,, tail (imperfect)

S. rufo-niger.

millim.

Length of head 0048
„ head and body - 178

„ tail (with hair) 0139

This last specimen appears to me to have been considerably over-
stretched in mounting.

In conclusion I may add that I have had the pleasure of receiving
a letter from Mr. J. A. Allen, in which he accepts almost all the
determinations at which I arrived in the paper in question.

1 Supra, pp. 65G-670.

inches.
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6. On the Relative Positions to their Constructors of the
Chambered Shells of Cephalopods. By Prof Owen C B
F.R.S., F.Z.S., &c.

[Keceived October 4, 1878.]

(Plate LX.)

The relations of the chambered and siphonated shells to their con-
structors can now, owing to the extent to which they have been
subject to extinction, only be fully elucidated by a study of species
or varieties of two of the genera, Nautilus and Spirula.
The fossil shells of Cephalopods, as is well known, exhibit a pro-

gressive uncoiling from Nautilus to Orthoceras and from Ammonites
to Baculites, with various modifications of the process ; but that this
had been carried out to a coiling in the reverse direction, required
anatomical evidence for its demonstration.
The insight, however, gained into the organization of Spirula

peronu at the date of the publication of the * Zoology of the Voyage
of the Samaraug' 1

, added to that previously obtained on the organi-'
zation of Nautilus pompilius', led me to express a conviction of their
shell-relations in the following terms :— " These shells (Nautilus and
Ammonites) are revolutely spiral or coiled over the back of the
animal, not involute like the Spirula "\ And, if the direction of the
coils be determined by their relation to the back and belly of the
framer of the shell, no other interpretation can be given of such rela-
tion as it is exhibited in Spirula (Plate LX. fig. 4) and Nautilus
(lb. fig. 3) respectively.

It is, however, to the exposition and characters of the extraordinary
number and manifold variety of the extinct Cephalopods, now known
only by their polythalamous and siphonated shells, that an exact
and accepted determination of their relative position to the body of
the framer is most needed.

In the year 1829 Leopold von Buch initiated, in his notable
memoirs on the Ammonites4

, the definition and nomenclature of the
shell-characters by which the species, genera, and families might be
defined.

Assuming, and correctly in my judgment, that the shells of an
Ammonite and a Nautilus were coiled in the same direction, he
premises :

—

" Le caractere distinctif entre ces deux genres de Cepha-
lopodes, consiste en ce que le syphon des Ammonites est toujours
dorsal, et qui'il ne l'est jamais dans les Nautiles " s

. Next, calling
attention to the lobed and foliaceous sutures of the Ammonitic shells,
he defines the parts which he calls "lobes" and "selles" (saddles)—
specifying of the former,

"

le lobe dorsal," " le lobe ventral;' and "les
lobes lateraux" 6

. Von Buch's descriptions and figures admit of no
1 "Mollusca," Part 1, 4to, p. 6, pi. iv.
2 Memoir on the Pearly Nautilus, &c. 4to, 1832.
3 Paleontology, 8vo, 1861, p. 97.
* Annalescles Sciences Naturelles, 8vo, tome xvii. p. 267, tome xviii. p 417

lb. p. 268. e Ib io
1
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doubt as to his conclusion that the outer convex curve was the "dorsal
"

one, the inner concave curve the " ventral " one, in both Nautilus
and Ammonites.

Such, indeed, seemed the obvious relations to back and belly of

the Nautilus-shell before the structure and position of its framer
were made known. And it should be remembered that my conclu-

sions on the latter point were inferential, a mere fragment only of

the shell having been left attached to the unique specimen submitted
to my scalpel in 1832.

Accordingly, in 1835, M. de Blainville', adopting Von Buch's
view of the " dorsal " position of the siphuncle in Ammonites, and con-
ceiving the shell of Spirula to be convoluted in the same direction as

in Nautilus, characterizes its siphuncle as " ventral," and that ofthe

Ammonite as "dorsal."

In his applications of these views of relative position to the Ammo-
nites, with little change of the families into which these fossils had
been arranged by Von Buch, he proposes new names for them, and
adopts the shape and proportions of the outer curve or border of the

shell as the family characters. Thus, when such outer, and in my
view ventral, curve of the shell is broad, as in Ammonites dilatatus,

a family of " A. latidorses " is diagnosed ; a reverse proportion, as

shown in Ammonites discus, characterizes the family " A. compressi-
dorses;" but neither these families, nor those of the " cavidorses,"

"cristidorses," " kevidorses," &c. have gained currency or accept-
ance.

Alcide d'Orbignv 2 adopts the view of relative position, the ter-

minology, and in the main the classification proposed by Von Buch.
By Morris 3 and Ansted 4 the aspects of the Nautiloid and

Ammonitoid shells propounded by Von Buch are retained. Prof.

Ansted associates Spirula with Nautilus in his family Nautilacea,
and writes :

—"The next point of difference to be attended to is in the

siphuncle ; and it is one both of position and magnitude. In the

genera of the first family, Nautilacea, this important part is some-
times ventral, or on the inner margin, more frequently central, and
is very rarely observed to approach the dorsal or outer margin. On
the other hand, it is almost always very near the dorsal margin in

the Ammoneata, and sometimes is actually placed outside, in a
channel opened for it, and projecting from the back of the shell in

the shape of a keel
" 5

.

In fact, to have propounded that the siphuncle in the Ammonitidae
was ventral, as in Spirula, would have implied that the shells were
coiled in reverse directions—an assumption seemingly held to be too

1 Prodrome d'une Monographic des Ammonites, 8vo, 1840.
2 Paleontologie Francaise, 8vo, 1842, p. 185 :—" Les lettres suivantes, les

memes que celles qu'emploie M. de Buch, indiquent toujours les memes parties
dans les figures

—

e. g. D. lobe dorsal, V. lobe ventral," &e.
3 " On some new Species of the Genus Anct/loceras" ("The ribs ornamented with

two conical tubercules on the dorsal part''), Ann. & Mag. of Nat, History, 1845,
vol. xv. p. 32, pi. vi. figs. 3, a, d.

1 Observations on the Animals inhabiting multilocular Shells, 8vo.
5

lb. p. 278.
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extravagant for adoption. And yet, if the Ammonite was tetra-

branchiate like the Nautilus, no other conclusion could logically be
drawn.

Accordingly, such view is formally repudiated by the experienced
zoologist Dr. J. E. Gray, in his paper "On the Animal of the
Spirula"'. "The examination," he writes, "of this animal confirms
me in the opinion which I expressed in the ' Synopsis of the British

Museum' (1840, p. 149), that the Ammonites, from their texture
and the small size of the last chamber, are internal shells and should
be arranged with the decapodous Cephalopoids, being chiefly dis-

tinguished from the Spirilla by the siphon being always on the dorsal
margin of the whorls and the septa foliated on the edge. I am
aware," he adds, "that this opinion is not in conformity with the ideas

of many zoologists and comparative anatomists ; for Mr. Owen, in the
last arrangement of these animals (Todd's Encyl. Comp. Anat.), though
he places the Spirulce with the Dibranckiate Cephalopods, places the

Ammonites with the Tetrabranchiate next to Nautilus" (p. 259).
Before recapitulating the grounds on which it was inferred that the

Ammonitidce were external shells, I will, finally, cite the valuable

Memoirs of the Geological Survey of India, published under the

direction of the accomplished and lamented Superintendent of the

Survey, Thomas Oldham, LL.D., F.R.S., in which the sanction

given to the views of Gray and before-cited authors as to the aspects

of the shells of the Ammonites has mainly induced me to offer the

present elucidation of the grounds on which I still hold the contrary

opinion, viz., that the siphuncle in the Ammonitidce is " ventral " or
" margino-ventral," as it is in Spirula, but that it is " external" in the

one and " internal " in the other, through the reversed direction of the

spiral whorls.

In the " Monograph of the Cretaceous Cephalopoda of Southern

India," the preparation of which was confided to the accomplished

naturalist F. Stoliczka, too early lost to science, he premises the

following characters of the AmmonitidcB :

—

"Animal not known: shell spiral, more or less involute with

numerous regularly (?) and gradually increasing whorls in the same
plane, many-chambered, the last or body-chamber extending generally

over about two thirds of the last whorl. The margins of the septa

are deeply divided into lobes and saddles, the first having their sub-

divisions always pointed, the latter more rounded. The dorsal lobe

is divided by a small saddle into two parts, corresponding to the

siphuncle : in the regular forms of Ammonites this is always placed

in the middle of the back ; the siphuncle is also similarly placed

inside the shell."

It is to be observed, however, that the author associates the

AmmonitidcB in the same order "Tetrabranchiata" with the

Naidilidce ; and it would seem therefore that he entertained the

doubts originally expressed by Gray 2 and supported by Grant 3
as

1 Annals and Magazine of Natural History, vol. xv. 1845.
2 Phil. Trans. 1833, p. 774.
3 My description and figures were called in question, with more detail, by
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to the correctness of the position assigned by me to the soft parts

of Nautilus in the shell
1

; but the sole reason assigned by Stoliczka

for adhering to Von Buch's view of the position of the shell and his

consequent denomination of its parts is the following:—"Our de-

scriptions are of the shell {Am. testa), not of the animal which was

living in it, and which we know not" 2
.

We shall never know the organization of that animal ex visu.

But there are, in respect of the Ammonite as of most extinct ani-

mals, other sources of knowledge in kind and degree sufficient to

decide such a question as the relations of soft parts to shell in a

Molluscous species.

With regard to those relations in Nautilus I may merely cite the

subjoined works on its anatomy confirmatory in the main of my
own, and fully so in regard to the relative position of the soft parts

to the shell
3

.

the accomplished Professor of Comparative Anatomy in University College,

Dr. Egbert E. Grant, F.E.S., and begat a general belief, in 1833, that I had
placed the animal of the Pearly Nautilus in a position the reverse of the real

one, in the 'Memoir' of 1832. In the report of the Lecture on the Shells of
the Cephalopoda, given in the ' Lancet,' vol. i. 1833, with the sanction and
revision of the Professor, Dr. Grant remarks :

—

" The exact position of the animal in the recent Nautili, Spirilla, and other

polythalamous spiral shells, although important in the interpretation of the

fossil forms, has not yet been satisfactorily observed by naturalists. In our
present uncertainty, therefore, regarding the position of the living Cephalopods
in these convoluted shells, we can only be guided by analogy."

That which guided Dr. Grant to his conclusion he illustrated by figures of

sections of the external shell of Nautilus and of the internal shell of Sepia (p.

506), and explained them as follows. Comparing the layers of the "cuttle-

bone " to the septa of the Nautilus shell, he states :
—" These layers begin in the

Sepia by forming a small hollow shell, which receives into its interior another
hollow shell; this receives within it a third and a fourth hollow shell; and so

they go on in the first stages of its growth. If these cones continued thus to

extend outwards, and with an oblique direction, turning on the same vertical

plane, the3r would have formed a convoluted suborbicular shell, like that of the

Ammonite or the Nautilus. Where, then, in this so convoluted shell of the

Sepia, would have been the convex outer border of the shell, or the upper lip,

with relation to the body of the Sepia ? The Sepia would have looked for-

wards over the spire from the last-formed chamber, keeping the exterior convex
part of the chamber" (answering to B in fig. 3) "or the upper lipextending across

its back, as in all other known orbicular shells of Pteropodous and Gusteropo-
dous Mollusca." (P. 509.)

1 Memoir, ut supra, pp. 12, 44, pi. i.

a Op. cit. p. 44. So, likewise, affirms a later writer :
— " We have only the

shells preserved to us. We know nothing of the animals."—H. Woodward,
Geol. Mag. vol. v. p. 497.

As well might it be affirmed of Anoplotherium, e. g. :
—" It must always be

borne in mind, when arguing from these early fossil remains, that we have only

the skeleton preserved to us. We know nothing of the soft parts."
3 Valenciennes, M. A. "Nouvelles Eecherches sur le Nautile ilambo

(Nautilus pompilius, ~Lam.)," Archives du Museum d'Histoire Naturelle, Paris,

4to, tome ii., 1841, p. 275, pis. viii., ix., x.

Van der Hoeven, J. "Contributions to the Knowledge of the Animal of

Nautilus pompilius," Trans. Zool. Soe. vol. iv. p. 21, pis. 5, 6, 7, 8.

Vrolik, W. " Lettre sur quelqucs points de l'organisation de l'animal du
Nautile flambe,'' Memoires de la Soc. Liuneenne de Normandie, torn, x., 4to,

1855, pp. 1-18, pis. i. and ii.
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A colleague of Stoliczka, accepting the recorded structure and
relative position of Nautilus, frames his nomenclature of the parts

and aspects of the fossil shells of the Nautilidce accordingly 1
, the

grounds for such being those of positive or direct evidence from
dissection. I am led, therefore, to submit remarks on the guiding
knowledge in regard to the structure and shell-relations of the extinct

Ammonites, which may be gained from negative or inductive testi-

mony.
J. E. Gray, we have seen, deemed that testimony to be such in

kind and amount as to warrant his rejection of the affinity of Ammo-
nites to Nautilus, and his adoption of the association of Ammonites
with Spirula in the Dibranchiate order of Cephalopoda.

Examples of unmutilated Ammonite shells are, indeed, very rare;

seldom is a specimen acquired with any considerable proportion of

the last chamber. Yet some such were to be seen in an accessible

museum in London long anterior to 18-15.

A bisected specimen of the Ammonites ootusus, Sow., in the

Hunterian collection (No. 188), shows well the extent of the last or

inhabited chamber of the shell, and the effects of the influence of

the animal matter of the decaying Cephalopod upon the petrifactive

processes after death. The liassic clay has penetrated as far as the

retracted soft parts of the Ammonite permitted; the decomposing
mollusk has been partially replaced by crystals of spar discoloured

by the pigmental or carbonized parts of the animal ; the spar which

has more slowly infiltrated through the pores of the shell into the

air-chambers is of a much lighter colour.

In the same collection may be seen exemplifications of injury and
repair of the cell. In No. 195, Ammonites yoliathus, D'Orb., from
the Oxford Clay, a portion of the shell, at the period when it formed
the dwelling-chamber, "had been broken away during the lifetime

of the animal, and has been repaired by fresh material, wanting the

ribbed structure of the originally formed shell" 2
.

The reparation closely resembles that which recent Nautilus-shells

occasionally present, and which we know was effected by the forma-

tive border of the mantle reflected over the last chamber and applied

to the fractured part. No such process could take place in Spirula,

the mantle of which is muscular, and inapplicable to the last

chamber. There is no need of a living Ammonite to assure us that

its mantle, like its porcellano-nacreous shell, had the same structure

as that of the living Nautilus.

1 Memoirs of the Geological Survey of India, 4to, 1866. "The Fossil

Cephalopoda of the Cretaceous Rocks of Southern India : Belemnitida—Nauti-

lidce," by Henry F. Blanfokd. ''Throughout the following descriptions I

have employed the terms ventral and dorsal strictly with reference to the posi-

tion of the animal, and therefore in an opposite sense to that in which they

were vised by palaeontologists before the anatomy of the animal was known,"

p. 7. (And Mr. Blanford might have added " long after."—K. O.)
2 Catalogue of Fossil Invertebrata, Mus. College of Surgeons, London, 4to,

1856, p. 43, in which work I described upwards of 350 specimens, illustrative

of the different families and genera of Ammo?iitidcp, collected by John Hunter
in the last century.
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The perfect specimen (Plate LX. fig. 1) of the last chamber of the

Ammonite was derived from that eminently conservative matrix, the

lithographic slate of Solenhofen, Bavaria. The extent of the outer

curve of the dwelling-chamber to the outer border of its floor (the

last septum, x to y) is 4 inches ; the extent of the outer curve of

the chambered part of the shell to the inner border of the cham-
ber-floor (last septum, y to z) is 6 inches. In the Nautilus pom-
pilius transmitted in its perfect shell to Prof. Vrolik the corre-

sponding admeasurements are 7 inches 9 lines and 11 inches 6 lines.

The correspondence in the proportion of the dwelling-chamber to

the camerated part of the shell in the Ammonite and Nautilus is

thus, as in numerous other instances, shown to be instructively

close.

In the last chamber of Ammonites lingulatus, moreover, as if to

proclaim to the most sceptical its function of lodging its constructor,

is preserved the only fossilizable part of such (ib. fig. 1, o).

Since the publication of the ' Paleontologie ' of Pictet
1

, who refers

the Trigonellites to the Cirripeds, abundant evidence has been ob-

tained of the accuracy of the opinion of Volz 2
, that the Trigonellites of

Parkinson 3 {Aptychus of v. Meyer 4
) were parts of the animal of the

Ammonite, and stood in opercular relation to the shell of that extinct

Tetrabranchiate. Pictet takes no note of the confirmation contri-

buted by Morris to the Volzian examples of Trigonellites within the

last or dwelling-chamber of Ammonites, in the portion of an Ammonites
walcotti in which " the Aptychus, of a corneo-calcareous nature,

was found imbedded in the matrix filling the last chamber about

6 inches from the aperture "\
This common, though not constant, position led some palaeonto-

logists to surmise that the Trigonellites might be parts of the

Ammonites' gizzard, like the triturating plates in Bulla lignaria.,

M. Valenciennes believed them to be lateral supports of the funnel 6
.

Van der Hoeven " hazards the opinion that the two juxtaposed fossil

shells, known by palaeographs as Aptychus, were two shelly sup-

ports of the hood of Ammonites" (Trans. Zool. Soc. vol. iv. p. 22).

In this opinion I concur ; but it has been rejected by some experi-

enced students of the extinct polythalamous shells. Keferstein and

Waagen 7
, e. g., deem the Trigonellites to be sexual characters, and

to have served as protective plates of the nidamental glands of the

female Ammonite. Waagen adduces, in support of this view, the

1 Traite de Paleontologie, &c, vol. ii. p. 551, 8vo (1854).
2 "Sur le Belopeltis" in Memoires de la Soc. d'Hist. Nat. de Strasbourg,

tome iii. (1836).
3 'Organic Eemains of a Former World,' 4to, 1811, p. 1S4, pi. xiii. figs. 9-12.

* Nova Acta Acad. Nat. Cur. t. xv. pt. 2, p. 125, pi. lviii. (1831).
s " Note on Aptychus" in Ann. & Mag. Nat. Hist. vol. x. (2nd ser.), p. 350,

pi. v. D. fig. 1.

6 " Je crois qu'il fant admettre que l'entonnoir de l'ammonite, s'il etait forme
de deux valves, ne contenait pas de cartilage interne ; mais que cette piece 6tait

remplacee par an organe exterieur compose de deux pieces paires symetriques

eomme le sont les aptychus."—Ib. p. 304.
7 " Ueber die AnsaUstelle der Haftmuskeln beim Nautilus und Ammoniten,"

Palseontograpliia, 4lo, p. 185, taf. xxxix., 1871.
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correspondence of the relative position of the Aptychus 1

, in the body-
chamber, to that of the nidamental glands of Nautilus pompUius 2

to
the shell

;
and he deems each valve ofApti/chus to have been applied

to a lateral lobe of the nidamental gland'3 . But these lateral lobes
are divided from each other by a part of the middle lobe 4

, while the
valves of the Aptychus are usually in contact (as in Plate LX. fio-. l )or may be suturally united along the mid line (as in ib. fic'Vo)
But to return to Waagen's argument from position in the fossil shell'
In the course of decomposition after death the calcareous plates would
be hkely to gravitate or sink deeper into the body-chamber than
their natural position in the living Ammonite. So sinking they
would rather lodge or settle in the hollow of the outer (ventral)
wall of the body-chamber (b) than upon the involute convexity on
the opposite (dorsal) wall (a). Moreover there are examples (as in
Plate LX. fig. 2) in which the Trigonellites (o, o) have been found
in an opercular relation at the mouth of the shell. And, considering
the movements to which an Ammonite must have been subject from
the time of its death to the solution of the soft parts and final im-
bedding of the shell in the matrix or seat of its petrifaction, one is
prepared for the rarity of the conservation with the shell of its loose
operculum, and for the still more rare retention of the Aptychus in
its original position. Waagen admits that there are five specimens
of Ammonite in the Munich collection exhibiting this position5 He
however, contends that the breadth of the aperture of the body-
chamber is less, in certain Ammonites (A. sterasp>is, e. g.), than the
united breadth of the aptychal plates. But so, likewise, if the side
lobes of the hood of Nautilus 5

were outstretched horizontally it
would exceed the breadth of the outlet of the dwelling-chamber in
N. pompihus. But the side lobes of the hood are bent back
obliquely in order to close the dorsal side-curved borders, or notches
of that part of the shell-aperture, just as the aptychal lobes or
valves are bent down in Plate LX. fig. 2, o, o.

It may be further remarked, in respect to the nidamental glands
that they are subject to seasonal changes, and gain the relative bulk
with which the size of the aptychal plates accord only at the period
of discharge of the impregnated ova, for which they have to furnish
the protective coat or nidus. Such seasonal change is exemplified
in the figure of these glands given in the « Memoir on the Nautilus

'

of 1832, and in that which is shown in Taf. xix. of Waagen's
Treatise, 1871. Moreover, in not one of the existing genera or
species of Cephalopod, Nautilus included, in which these glands are
superadded to the more essential organs of generation, are they en-
cumbered in any way or degree with such calcareous plates as Kefer-
stein s hypothesis applies to them in the Ammonite.

1 Pakeoutographia, 1871, taf. xl. fig. 4.
a See Memoir on the Nautilus, 1832, pi. i., e.

» Ib. pi. viii. fig. 10, b, b. * lb. ib. a.
" Unser Museum besitzt gegen 100 exeniplare von Ammoniten mit erlial-

tenen Aptychus; unter dieser ganzen Anzahl sind 5, welclie den Aptychus in
senkrechterStelluugamEndederWohnkammerliegendhaben" (op cit x> 1991

6 Memoir on the Nautilus, 1832, pi. iii. fig. 1, g, g.

'
l ' J '
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In the application of the anatomy of the constructor of the Pearly

Nautilus to the solution of the problem of the nature and function

of the Trigonellites, I was led to regard them as the homologue of the

organ, or a portion of the organ, in Nautilus, which is "of a fibrous

texture, resembling dense corium," called from its shape and posi-

tion the "hood" (Plate LX. fig. 3, e), and which, when the animal

had withdrawn into its dwelling, "would serve as a rigid defence at

the outlet of the shell" l
. It needed only that this part should be

more or less calcified to form the preserved portions of an operculum

like that ascribed to the Ammonite. If, for example, calcification

had commenced in each half of the symmetrical " hood," and had

stopped at the mid line (where the hood is thinnest), the pair of the

there-often-suturally-joined symmetrical pieces of the Aptychus would

have resulted. The relative size of Aptychus agrees with that of the

shell. It has been found to measure 7 inches 6 lines in length and

6 inches in breadth in gigantic Ammonites2
. It may be doubted

whether the nidamental glands ever increased in the same ratio ; and

it is still less likely that they needed such defensive plates in their

season of rest and attenuation.

If, therefore, my homology of the symmetrical halves of the

Nautilus' hood with the parial Trigonellites {Aptychus, v. M.) be

preferably accepted, the supposition that these parts are calcifica-

tions of an Ammonite's hood may be deemed reasonable. That the

fibrous basis of the hood was retained in different degrees in the

Ammonites is indicated by the simply corneous or chitiuous condi-

tion of the Aptychus which has been preserved in some examples of

Ammonites falcifer, Sow., and its allies. In other species, as in

the Ammonites lingulatus (Plate LX. fig. 1, o), the lateral calcifica-

tions have partially met and joined at the mid line ; in a third series

these opercular plates are thicker and are there suturally united.

This is the case in the small or young specimen of Ammonites sub-

radiatus, Sow., in the British Museum, which is described and figured

by S. P. Woodward, F.G.S., in 'The Geologist'
3

. As the view of

the specimen there given is an oblique side one, I here append a

direct view of the aperture of the dwelling-chamber as closed and
protected by its operculum (Plate LX. fig. 2, o). The correspond-

ence of general shape with that of the " hood " of the Nautilus

pompilius, as figured in plate iii. fig. 1 of my • Memoir,' is close
4
.

The conjoined plates of the Aptychus (ib. fig. 2, o, o) form a tri-

angular disk, of which the base is backward, excavated to receive the

involute part of the shell, j), with the sides of the base, like the

corresponding lobes of the " hood," bent down to cover the laterally

extended parts of the wider terminal coil of the shell, q. Even in

the contrast between the papillose wrinkled outer surface and the

1 Memoir on the Pearly Nautilus, 1832, p. 12, pi. i. n, and pi. iii. fig. 1.

2 See de Zigno, Memorie del R. Istituto Veneto, torn. xv. tab. viii., 1870.
3 8vo, 1860, p. 328.
4 Woodward gives the following description of its ammonitic homologue :

—

"The operculum is flat in the middle, with a slight furrow along the suture,

and is much bent down at the hinder corners, where it abuts against the inner

whorl of the shell. It is sculptured externally with about twelve angular con-

centric furrows ; the inner surface is smooth."

—

Ib. ib.
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smooth inner surface of the " hood " of Nautilus the resemblance

to the "Aptychus" of the Ammonite is carried out. Anterior to

the apex of the triangular operculum in the Ammonites subradiatus

a small portion of the dwelling-chamber (ib. v) is left uncovered,

through which a slender stream of water might pass from the retracted

funnel.

As the soft parts of the Ammonites Ungulatus decayed and were

dissolved the calcareous or opercular parts of the hood (ib. fig. 1, o)

have subsided to near the bottom of the dwelling-chamber, probably

with such change of their original relative position, as exemplifies the

value of the demonstration given in the specimen described by
Woodward. If an independent centre of calcification were set up in

the mid region of the "hood" {Mem. cit. pi. hi. fig. 1,/), a part

corresponding to the Anaptychus might result.

In further ventilation of the mooted affinity of Ammonites to

Spirula, it may be remarked that in not one of the examples of

Ammonites in which the dwelliug-chamber has been in any propor-

tion preserved has there been any trace of an ink-bag. Yet fossili-

zation of this or of its secretion is abundantly exemplified in the

extinct Belemnites
1

. Hence the inference may as confidently be

drawn, as from a dissection of the animal of the Ammonite, that

this Cephalopod lacked, like the Nautilus, the singular defensive

contrivance with which the more active Dibranchiate Cephalopods

were endowed, and that the animal of the Ammonite was compen-
sated, like that of the Nautilus, by having an external protective

shell into which it could retreat and close the entry against the

assaults of an enemy. Moreover, admitting the homology of the
' "Aptychus" with the "hood," we further learn that the defensive

door of the house was "dorsal," and that the relative position of

the soft parts to the external shell was the same in Ammonites as in

Nautilus.

It cannot be averred, therefore, in excuse of a nomenclature im-
plying a different and opposite relative position of the soft parts to

the shell, that " the animal of the Ammonite is unknown."
To the composite porcellano-nacreous structure by which the

Ammonitic agree with the Nautiloid series of shells, and their diffe-

rence in this character from the simply nacreous structure of the

Spirula-shell, reference is here made in illustration of the "Law of

Correlation." The conformity, in this respect, with the Nautiloid

series is maintained under every modification of shape from straight

to convolute.

But the persistence with which monographers of these numerous
and beautiful fossils, notwithstanding the appeals of Pictet

2 and
M'Coy 3

, and the practice of Barrande, adhere to the erroneous views

of Von Buch as to which was the dorsal and which the ventral aspect

of the shells, has moved me to supplement the original grounds of

1 Buckland, Briclgewater Treatise, vol. i., 1835; Owen, "On certain Be-

lemnites from the Oxford Clay." Phil. Trans. 1844.
- Palaeontology, vol. ii. p. 618.
3 Ann. & Mag. Nat. Hist., 2nd ser. vol. viii. p. 481.
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my conclusions on that question by additional or confirmatory evi-

dence from autopsy of the fabricators of the still existing polythala-

mous and siphoniferous Cephalopods.

Having prevailed upon Mr. Cuming, subsequently to my Mono-
graph on the anatomy of Spirula in the ' Zoology of the Sama-

rang,' to permit me to test that anatomy by dissection of his unique

specimen, I proceed to point out such structural facts, confirmed by

that dissection, as demonstrate the ventral position of the marginal

siphon of the internal shell of Spirula—and to combine therewith

corresponding anatomical observations on Nautilus, which, with the

demonstrated affinity thereto of Ammonites, equally prove the

ventral position of the marginal siphon of the external shell of that

extinct genus and its allies.

The dorsal aspect of a Cephalopod is determined by the position

of the brain and eyes, i. e. by that predominating part of the brain

which sends off the optic nerves. The ventral aspect is shown by the

respiratory funnel (Plate LX. figs. 3 and A,j, and gills, m). No mala-

cologist has questioned these conclusions. The proposition might be

simplified by stating that the funnel shows the "ventral side" of

the animal, and that the opposite one is the " dorsal side."

Accordingly, all who have occupied themselves with the organiza-

tion of the Cephalopods have pointed out the singular reversed posi-

tions of the mandibles as compared with those in such vertebrate

animals as repeat the cephalopodic condition of a " beak," as, e. g.

Ghelonia and Aves.

Instead of the dorsal or upper mandible being the largest and
longest, so as to overlap the ventral or under mandible, as in birds,

the dorsal mandible, h, figs. 3 and 4, is the smaller and shorter one,

and is underlapped by the larger and longer ventral mandible, i, in

all Cephalopods.

So, likewise, the branchiae, ii. figs. 3 and 4, m, m, lie in the ven-

tral part of the pallial cavity ; and, in short, the several viscera

occupy similar relations to back and belly in both Tetrabranchiate

and Dibranchiate Cephalopods1
.

The aspects of the body being thus abundantly and unmistaka-

bly determined, they can be as unequivocally predicated of the shell

under whatever shape or proportion it may be present.

The portion of the shell of Nautilus which extends from the

fundus of the last chamber, along the dorsal aspect of the mantle,

as from A to A', fig. 3, is the "dorsal wall" of such shell, and so

must be its continuation backwards.

The portion of the shell of Spirula which bears the same relation

to the dorsal aspect of the body is the " dorsal wall" of the shell,

A, A', fig. 4 ; while that part of the last chamber which protects the

ventral side of the muscular and visceral mass which it contains, small

though it may be, is part of the "ventral wall" of the shell, B, and

so must be its continuation as far as it extends, viz. to the " proto-

conch " (fig. 5, a) or incipient nuclear chamber.
1 See " Supplementary Observations on the Anatomy of Spirula" in Annals

and Magazine of Natural History for January 1879.
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Accordingly, the dorsal wall, A, of the spiral shell of Spirilla
describes a convex curve, the ventral wall, B', a concave curve. In
Nautilus the curves are reversed. If the shell of Orthoceras or
Baculites were curved so as to present the same relative positions
of convexity and concavity which exist in that of Spirula, they must
have been coiled in a reverse direction to that which is presented in
the shells of Nautilus and Ammonites.

Admitting that the siphon in Ammonites and Spirula are both
"ventral" or "ventro-marginal," yet the relative position to the
shell is so contrasted as to call imperatively for terms indicative of
such contrast. And such terms are obvious. Of a convolute shell

the convex curve is the outer one, the concave curve the inner one,
whatever may be the relative position of its constructor.

Had Yon Buch been content to call those curves in a convolute
Ammonite "external" and "internal," and to define the position of
the siphon as "externo-marginal" and "interno-marginal" respec-
tively, his terminology would have stood and been unquestioned to

the present day. But he proceeded to a conclusion as to their

relations to the constructors of the shells ; and, as no specimen of
either a Nautilus or a Spirula had been dissected in 1829, such
conclusion could only be a guess.

So probable, however, seemed the guess, that his most experienced
contemporaries, De Blainville, Grant, and Gray, after the organiza-
tion of the Pearly Nautilus had been made known, preferred, as we
have seen, the opinion of the conchologist to that of the anatomist,

and deemed the latter to have reversed the true position of the animal
of the Nautilus1

. And, with most 2
, the nomenclature of the parts of

the shell of the Ammonitidce. has continued in concordance with that
opinion to the present day.

If, however, the facts and inferences now submitted to the
Zoological Society should be accepted with their logical applica-

tions in conchology, and the siphon in both Ammonites and Spirula

be acknowledged to be " ventral," or " ventro-marginal," nevertheless

the different positions of the siphon in these shells and in that of

Nautilus demand to be defined by distinctive terms. And these

are easy, obvious, and incontrovertibly applicable. The siphon in the

Ammonitidce is "external," "externo-marginal," or " ecto-marginal."

The siphon in Spirula is "internal," "interno-marginal," or " ento-

marginal." The siphon in the Nautilidce may be "central," or

"subcentral;" and if the latter, either "ectocentral" or "entoceutral,"

according as it deviates from the typical central position toward the

1 See notes 2 and 3, p. 957.
2 Even in S. P. Woodward's classical ' Manual of Mollusca,' 12mo, " dorsal "

and "ventral," are used as synonyms of " external" and "internal," Thus the

genus Ammonites is characterized by "siphuncle dorsal" (p. 94, and p. 197, ed.

1868). The genus Goniatites is characterized by " siphuncle dorsal "
(p. 93).

The experienced Editor, in a later edition of the ' Manual of the Mollusca,' in

his ' Appendix ' (12mo, 1868) approximates to the conclusion here advocated, by
amending the character of Fani. iii.

—

Ammonitidce,, thus:—" Siphuncle—convexo-
marginal ? "

(p. 10). If the present paper should serve to dissipate Mr. Tate's

remaining doubt it will be an acceptable return for my labour.

Proc. Zool. Soc— 1878, No. LXIII. 63
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external or internal part of the shell : in some rare cases (Cryptoceras)

the siphuncle is ectomarginal, as in Ammonites ; and in still rarer

instances (Clymenia) it is entomarginal, as in Spirula. There are

also species in which it begins by being marginal, and gradually shifts

to the more typical position as the shells grow and the number of

the septa increases.

In the Nautilus imperialis, e. g., the siphuncle is at first, i. e.

along the first twenty chambers, entomarginal, or near the concavity

of the shell-curve, as in Spirula ; but in opposite relations to the

back and belly of the animal. After the twentieth chamber the

siphuncle gradually gains the central or excentral position
1
. Nautilus

ziczac shows a similar structure. The immature position of the

siphon in the existing Nautilus was longer retained in the old

Tertiary species.
2

Various suggestions have been made as to the efficient as well as

final cause of the successively vacated parts called " chambers," with
their partitions and connecting siphon, in the polythalamous and
siphoniferous shells of Cephalopods.

In elucidation of this question, much mooted by different writers
3

Fig. 1.

Vermetus gigas.

Section of chambered part of shell.

after the publication of my Memoir on the Pearly Nautilus, I

adduced the instances of such vacuities or chambers in the Mollusca,

1 Catalogue of Hunterian Cephalopoda, 4to, no. 137, p. 32.
2 See the just remarks of Barrande on the variation of the siphuncular cha-

racter in certain nominal species (Cephalopodes Siluriens de la Bohenie, 8vo,
1867, p. 24).

3 Buckland, ' Geology and Mineralogy considered with reference to Natural
Theology.' 1835, vol. i. p. 329. De Blainville, " Sur l'usage du siphon des
coquilles polythalames," Annates franchises et etrnngeres d'Anatomie et de
Physiologie, t.i. 1837.
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as, e. g., Fistulana clava, Vermetus giyas, Helix decollata, theOstre<e,

Estherice, and other Bivalves, more especially the Spondylus varins 1
.

In Fistulana and the gastropodal Vermetus, the animal periodically

withdraws itself from its dwelling-chamber ; the growth of the walls

i3 continuous and uninterrupted ; but a thin new floor is formed at

some distance from the old one left behind, and a series of chambers
fig. 1, a a, results. If the calcareous deposit had been continuous in

every part of the shell, a solid tract would have been left behind, as in

Magilus. The successive floors or "septa" in Vermetus (fig. 1,6 b),

extend freely across and are concave toward the outlet ; they are

entire and adherent only by their marginal circumference to the

shell-wall (A, B). The contents of the chambers in the living

Vermetus are unknown. Both chambers and partitions are the con-

sequence of a mode of shell-growth
;
physiological ken stretches not

beyond this.

In Spondylus varius (fig. 2) the "septa" are not continued freely

across the shell, but are united together near the middle or centre

of their extent, at the position of the impression of the adductor

Fi«-. 2.

Spondylus varius.

Section of chambered part of shell.

muscle. This, in the forward movement of the mollusk, does not

quit its attachment to the nacreous layer of the valves ; whilst the

pallial lobe, except at its circumference and where it adheres to the

adductor, can and does detach itself from the surface of the valve

about to be abandoned, in the progressive growth of the visceral

mass. The mantle at each period of repose, then secretes on the

fluid occupying the deserted part of the shell, the new septum or

1 Proc. Zool. Soc. 1837, p. 63. See also H. Woodward, " On the Struc-

ture of the Shell of the Pearly Nautilus," Report of the British Association,

Liverpool, 1870, Trans, of Sections, p. 128.

63*
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basis of support of the mollusk. Thus the septa, as they are succes-

sively formed, adhere, not only to the circumference of the growing

valve, but to a central part of the preceding septum, and for an

extent more or less corresponding to the circumference of the corre-

spondingly advancing adductor muscle.

If the adductor were a tube instead of a solid mass, the central

confluent part of the septa would be perforated, and a siphon would

result, the calcareous walls of which would be continuous, as in

Spirula, Nautilus striatus, the Orthoceratites, &c.

The contents of the deserted chambers in Spondylus varius are

sea-water with an increased proportion of the saline ingredients.

The efficient cause of the forward movement of the Spondylus varius

appears to be the need of a shell of a size suitable to the growing

bulk of the animal, coupled with the frequeut fixation of the lower

valves of the young shell to an overcrusting mass of coral, in advance

of which the growing shell must increase. Such increase and the

testaceous provision for it are not, therefore, attributable to special

expansion of one organ, but to the concomitant growth of the whole

of the soft parts of the Palliobranch.

It has been suggested that the periodical increase of the ovarium

or testis might initiate and constrain the forward movement of the

soft parts in the Cephalopods with chambered shells, and that a

polythaiamous structure is related conditionally to the generative

function 1

.

But it will be observed, in both Spirula and Nautilus, that the

formation of the chambers commences from the embryonal cup (proto-

conch,fig.5rt, p. 973), and continues through an early period ofgrowth

antecedent to the acquisition of the procreative function, or the adult

stage of existence—and, moreover, that those early chambers are re-

latively deeper 2 than the succeeding ones, indicative of a more extensive

forward movement of the soft parts, in accordance with the more
rapid growth of the animal which characterizes the period of nonage,

when all the assimilative functions are concentrated on general

increase and no degree of that power is diverted to the development

of special organs, such as the testis or ovarium.

The last or open chamber of Nautilus, and, by analogy of size and

certain known contents, in Ammonites, was occupied by the entire

soft parts. In Spirula it contains only the hind end of the liver

and portions of the origins of the retractor muscles of the head and
funnel. It has been stated to contain the ink- bladder in Spirula 3

;

but in my dissections of that Cephalopod made subsequently to that

detailed in the ' Zoology of the Voyage of the Samarang,' I find the

same positions and relations of the ink-bag as are described and figured

in that monograph4
.

1 Prof. Seeley, Proceedings of the British Association, Bath, 1864, Section

Zx>logy, "Nautiloid shells," 8vo, p. 229.
2 By depth is meant the diameter from septum to septum ; by breadth that

between wall and wall.
J Woodward, ' Manual of Mollusca,' p. 77.
4 " A very minute pyriform ink-bag, s, is situated close to the rertum ; and

its duct opens within the verge of the anus" (p. 10, pi. iv. fig. 11).
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As to the function or " final cause " of the chambers, I hold by
the opinion expressed in my original memoir 1 and in the ' Catalogue of

the 1'ossil Cephalopoda in the llunterian Museum,' 4to, ed. 1856 2
, viz.

that they so affect the specific gravity of the active, highly organized,

cephalopodous mollusk, as to enable it with little effort to rise, in the
case of the Nautilus, from its habitual position at the bottom of the

sea—and in the case of the Spirula, to sink from its more usual zone
at or near the surface,—such vertical movements being executed, like

the horizontal ones, by means of the hydrostatic mechanism worked
by the muscular forces of the mantle and funnel.

The contents of the vacated chambers in Nautilus pompilius are

stated to be nitrogenous gas. Neither the contents nor the vital

properties of the siphuncle are yet known ; an artery and vein are

assigned for its life and nutrition, and to extend a low degree of the

vivifying influences to the shell. Vrolik confirms the existence of

the siphonal artery described and figured in pi. vi. fig. 1, 14, of my
' Memoir,' and repeats this illustration in his pi. i. fig. 2, " i, artere

allant au siphon" 3
.

.

The siphonic artery sends off, according to Keferstein, branches to

the mantle which lines the bottom of the body-chamber before penetra-

ting the siphon. W.aagen figures the impression of these arterioles on
the shell-surface

4
; and it has been suggested that these vessels may

supply, by secretion, the chamber-gas which 1 inferred might occupy
the space left free on the recession of the visceral sac from the

chamber-floor prior to the formation of a fresh septum 5
.

Thus, in the analysis of the structure of chambered shells, we
find :—septa simple, distinct, attached only by their circumference

(woodcut fig. 1, p. 9Gb) ; septa attached, subcentrally, to each
other, as well as by their circumference to the shell-walls (fig. 2,

p. 967) ; septa (fig. 3 b, p. -907) attached marginally to the shell-

walls, A, and also to each other by tubular prolongations, c, with
an organized, vascular, membranous canal, d, traversing such tes-

taceous tube ; septa with a calcareous siphuncle consisting of a

series of superimposed, elongate, funnel-shaped tubes, with the

wide end directed toward the aperture of the shell, as in Spirula

(fig. 4, p. 9/1), or in the opposite direction, as in Bathmoceras.

The more complex siphons of Orthoceratites will be presently

referred to. Finally, we see in the existing Nautilus the shelly tube

interrupted, forming the " collar of the siphon," and the septa and
chambers traversed by a lime-coated membranous canal running

through the interrupted shell-tube (Plate LX. fig. 3, c, d).

1 " From the adhesion of the entire circumference of the mantle to the shell

by means of the ' horny girdle ' (' annulus,' Waagen, op. cit.), I am inclined to

suppose that the whole of the chambers are excluded during the life-time of

the animal from external influence, and are filled only by exhalations or secretions

from the animal."

—

Memoir on the Nautilus (1832), p. 47.
2 "The proportion of the air-chambers to the occupied dwelling-chamber of

the Nautilus is such as to render the whole animal of nearly the same specific

gravity as the surrounding water."

—

Catalogue, p. 29.
3 Memoires de la Soc. Linneenne de Normandie, torn. x. 1855, p. 17.
4 Waagen, op. cit. Taf. xxxix. fig. 4,
6 Op. cit. 4to, 1832, p. 47.



970 PROF. OWEN ON THE [NOV. 19,

For the different views which have been propounded as to the

nature and function of this complex siphon, reference may be made
to the authors cited, p. 966. Some of these views were based on the

partial knowledge of its structure at the date of the first dissection

of the Pearly Nautilus.

The true structure of the siphon in Nautilus pompilius is rarely

preserved ; the somewhat loose calcareous matter by which the

membranous part is iucrusted is commonly lost with that part in the

dry cast-off shells. The calcareous incrustation is apt to be dis-

solved, like that of the mandibles in Valenciennes' s specimen, by the

acetous change of the alcohol when charged with soluble parts of the

animal during a prolonged transit to a European museum.

Fig. 3.

Nautilus striatus.

Section of part of shell.

When cataloguing, in 1854 and 1855, the Hunterian Cephalopods,
I saw sufficient to supplement the description of the siphon in the
• Memoir on the Nautilus,' as follows :

—" An artery and vein are

assigned for its life and nutrition, and to extend a low degree of the

same influences to the shell ; but the structure of the membranous
siphuncle presents, beyond the first chamber, an inextensible and
almost friable texture, apparently unsusceptible of dilatation and
contraction ; it is also coated beyond the extremity of the short

testaceous siphuncle with a thin calcareous deposit"
1

. The fact of
this incrustation has been ascertained, independently, by Prof.

Vrolik. The subject of his memoir in the volume cited iu note I, was

1 Descriptive Catalogue of the Fossil Organic Eemains of the Invertebrata
contained in the Museum of the Royal College of Surgeons of England, 4to,

1856, p. 29. This volume was not issued until all the invertebrate fossils were
described

;
and the first sheets were printed off before the ' M^moires de la

Society Linneenne de Normandie,' vol. x. 1855, came to my hands.
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in such a favourable state of preservation that the calcareous incrusta-
tion of the membranous siphon was entire, and formed the subject of
the continuous inflexible composite tube represented in pi. i. fio\ 5, a, b,
in that accomplished naturalist's memoir. The notion of the

&
dilating

and contracting action of the siphon of the Nautilus upon its con-
tents, whatever these may be proved to be, could be no longer enter-
tained. Vrolik, confirming by his dissection the existence of the
siphonal artery, infers, like myself, the coexistence of a returning
channel, although no vein with definite tunics was demonstrable in
either dissection. J

Evidence of the capillary ramifications of the siphonal artery upon
the pallial membrane lining, as periostracum, the interior of the
shell-chambers has been adduced by the careful observers Keferstein
and Waagen

; but such channels of vitality are not supposed to pene-
trate the shell itself. Molluscous shells, like avian feathers and
mammalian hairs and teeth, do not receive the terminal divisions of
the blood-vessels supplying their several pulps or formative organs.
Ordinary or hard dentine, like conchine, piline, and plumine, is extra-
vascular, but not, therefore, extravital. The percolation by cellular
passages and intervals of a rarer, plasmal exudation from the vital

Fig. 4.

Spirilla australis.

Section of part of shell, magnified.

fluid renders intelligible the change and movements of pigment in
the same hair and in the same feather. As the dentist distinguishes
dead from living teeth, so the conchist regulates his estimate of
the value of a " dead " as contrasted with a " living " shell. The
estimable researches of Carpenter on the modifications of micro-
scopic texture in shells parallel those that have demonstrated as
many modifications of the microscopic channels by which the
plasma percolates the dentinal as it does the chouchinaftissues 1

.

The high organization of the Cephalopods compared with other

Laborious studies of this kind in quest of truth beget a modest reticence
and an abstaining from such dogmatic utterances as those of the writer who
" denies the possibility of the siphuncle maintaining the vitality of the shell,
because it is certainly a non-vascular structure."— " Recent and Fossil Cepha-
lopods," Geological Magazine, vol, v. p. 490.
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rnollusks suggests to the physiological mind the probability that
some corresponding step in advance of the ordinary condition of a
testaceous defence would be likely ; and the retention of the parts of
such defence vacated in the course of growth, with the superaddi-
tion of a vascular by-way running through the whole, verifies such
anticipation of the means whereby the camerated and siphoniferous

shell is thus brought into closer harmony with the rest of the organic

structure.

When the first simple, single-chambered, nuclear dwelling is added
to and, in part, abandoned, a closer connexion is therewith preserved
than in Vermetus, e. g. ; and, as the artery penetrating the mem-
branous siphon continued from the last-formed dwelling-chamber
was demonstrated by mercurial injection 1

, there is no reason to

doubt that such organic connexion was maintained between the
fabricator of the second chamber after it had advanced from and
vacated the first or nuclear one.

The constancy of this siphuncular connexion running through all

the chambers of the largest and most complex of the polythalamous-
shells, with the great size and singular complexity of the siphuncle
in several extinct species, form the grounds on which I still bold to-

my original belief in the function of the siphuncle as related to a

maintenance of the vitality of the shell. But this relation may
\>e connected, also, with a greater share assigned to the siphon in the
protection of the soft parts of the Cephalopod at the earlier stages of
its existence.

The chief character of the tetrabranchiate chambered and sipho-
nated shell is its affording, besides a sheath or case to the whole
animal, a special protection to a part of the animal.

Such twofold office is performed by the shell in certain Gastro-
pods, conspicuously in the genus Calyptreea, in which an accessory
"cup," springing from the concavity of the larger " saucer," lodges
part of the muscular system2

.

Every chambered and siphonated shell begins in this simple fashion.
The protoconch is cup-shaped or flask-shaped, and includes a similar
but smaller blind beginning of the siphon.

The proportion of the inner partially protecting shell to the outer
wholly encasing shell is greatest in the Silurian Orthoceratites ; and
with the large proportional siphon are associated complexities cha-
racteristic of the genera Ormoceras, Huronia, &c. 3

Modifications of the contents of such siphons in the Silurian Vagi-

1 "The lesser aorta" sends off a small branch (14, pi. 5 & 6) "which, winding
round to the ventral aspect of the ventricle (to which it is connected by a pro-
cess of rnenibrame), passes through a foramen in the septum dividing the peri-
cardium from the cavity at the bottom of the pallia! sac, is then continued
through that cavity, passing between the ovary and gizzard, and lastly enters,
without diminution of size, the membranous tube that traverses the parti-
tions of the shell."

—

Memoir on the Pearly Nautilus, p. 36.
2 "Its cavity is filled by what maybe termed the apex of the foot, which here

loses its muscular character, and assumes a gelatinous texture."—" Anatomy of
the Calyptraidar," Trans. Zool. Soc. vol. i. p. 208, pi. 30. figs. 2, 6/. *8*r: JX35~.

3 Charles Stokes, in Geol. Trans. 2nd scr. vol. v. p. 706, 1837.
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nati of Bohemia led the exemplary and acute observer Barrande toconceive that a arger proportion of the soft parts had been thereinlodged than is the case in the slender simple siphons of other TetrTbnmchiates, and m all that are of later date, when the partial office
of die siphon is reduced to reception of a trace of the vascular systemProduce both the "saucer" and "cup" of Calypeopsis, wfth the
resultant "false bottoms" or septa, as in FermetusiJ. 1 p . 9o6)and an analogue, if not parallel, of Endoceras would ensue

h
Hyatt has noted the resemblance of the cup-like internal chambers

oiBeatricea to a line of siphonal c*eca. The protoconch (primal
shell, nucleus, ovisac, embryo, &c, fig. 5, a) has been determined,

Fig. 5.

Spinda australis.

Protoconch and protosiphon, with following chambers, magnified.

described, and figured by De Blaiuville (in Spirula 1

) ; also by
Sandberger2

, by Barrande3
, and, with exemplary care and patience, by

Alpheus Hyatt4
, in various species of tetrabranchiate shells. The

results by no means support any doubt as to the externality of the
shells of the Ammonitidse, or at all support the notion of their closer
affinity to Spirula than to Nautilus.
The supposed well-marked distinction between the protoconch of

Ammonites and that of Nautilus is mainly due, as Hyatt has shown,
to its decadence in Nautilus after the deuteroconch (fig. 5, b), or suc-
cessional shell-chamber, is formed—the primal communication with
the protoconch being then indicated by a linear cicatrix on the first
septum 6

. On this indication of the original existence and attach-
ment of the protoconch I may remark, that when the young Nau-
tilus, becoming too big for its first shell, moved on to make another,
part of that " making " encroached upon the space which the young
had traversed, and reduced it more or less to the shape of a chink
or scar. But it must not be concluded that this chink preexisted
to the progress, and that the young crept or squeezed through such
chmk, as when Mr. Hyatt writes of "the central scar which marks
the former aperture through which the animal probablv passed into
the fundus of the first whorl" 6

. It is only under such impression
that it becomes " difficult to account for the passage of the large

1 Op. cit.
2 Oberheesische Gesellschaft fiir Natur und Heilkunde, 1858.
3 Op. cit.

* Fossil Cephalopods of the Museum of Comparative Zoology.—Embry-
ology (8vo, Cambridge, Mass.), vol. iii. no. v. 1872.

s Ibid, p. 64. 6 pitf, „ 7a
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body of the embryo through the narrow aperture thus made " '.

The difficulty merely depended upon the " time of the making" the
communicating aperture so narrow.

A true " embryology" of the Tetrahranchiates will be the welcome
result and reward of the fortunate and equal student of the living

Nautilus and Spirula, on the shores or in the seas they still fre-

quent, or in the aquarium adapted to conserve and exhibit the male
and female of these representatives of the almost extinct order.

I cannot conclude the present paper without expressing the
pleasure with which may be confidently expected the determination
of important points in the physiology of the Tetrabranchiate and
Dibraucbiate constructors of chambered and siphonated shells by
observations made on the living specimens, under the favourable
opportunities afforded by their capture to the accomplished Natu-
ralists of H.M.S. ' Challenger,' whose attention had no doubt been
directed to the following needful observations and experiments sug-
gested in previous works on the subject.

" It would be advisable in the event of another fortunate capture
of the Nautilus, to lay open the chambers under water, when the
presence of gas in any of them would be ascertained ; and it might
be received and analyzed ; the contents also of the central tube, if

gaseous, would at once be detected " 2
.

Prof. Vrolik records similar appeals on more than one point in
the structure and physiology of the constructor of the chambered
shell.

" M. Owen a eu raison de dire que l'orifice h (pi. ii. fig. 2) est en
communication avec le pericarde."..." D'apres ce que j'ai vu, le siphon
s'ouvre dans la cavite' abdominale, comme la pi. i. fig. 5, c, le de-
montre, et dans laquelle j'indique aussi la communication entre la

cavite branchiale et le pericarde en d, et entre celui-ci et la cavite
abdominale ou splanchnique en e."..."En ouvrant la paroi posteri-
eure du pericarde, je me suis assure qu'au fond de celui-ci il y a une
ouverture, que M. Owen a deja reconnue, et dans laquelle peuetre
une petite artere (pi. i. fig. 2, /). Cette ouverture est mise en rap-
port, pres de l'ovaire et du gesier, avec la cavite abdominale."
With regard to the course of sea-water from the branchial to the

pericardial or peritoneal cavity and thence to the cavity of the siphon,
or the reverse course, Vrolik appeals to the fortunate possessors of
the living Nautilus :

—" L'observation directe seule pourrait les de-
cider" 3

.

And again, in regard to the circulation, especially of the venous
blood :

—
"Serait-il possible que le sang veineux du canal intestinal fut

verse dans ces interstices ou dans ces lacunes, pour passer plus tard,
par les orifices cites, dans la veine cave ; et le sang veineux des autres

1 Op. cit. p. 74.
2 Memoir on the Nautilus pompilius, 4to, 1832, p. 47. The same might, be

urged in the case of the capture of a living ftpirula.
3 " Sur quelques points de l'organisation de l'animal du Nautile Flarabe."

JVTimoires de la Societe Linneenne de Normandie, torn. x. (1835), p. 7, pis. i.

and ii.
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visceres abdominaux serait-il re5u dans des vaisseaux veineux aui se

2KS?TTH f°™- les ?°™*» M. Owen "pinpianche ti. 3 3 I Je n ai pas de re'ponse a donner a ces questionsL nject.on du systeme vasculare d'un individu a 5,S^
yIIZ™. fa™??*

1
'
vimnt^urraient *™t" **«*&-
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he has excellently described in his ' Chelonologische Studien,' p. 86)

compared with the original type. This, through Dr. Gunther's

kindness I have now been able to do ; and I have no doubt of the

identity of the species, in which opinion Dr. Giinther fully concurs.

Besides the original type, there are two small examples of this Tor-

toise in the British Museum, obtained in Persia, during the Survey

of the Persian Boundary Commission

'

; so that the species would
appear to range from Afghanistan through Persia onto the shores

of the Caspian and Aral seas and so into Turkestan, whence the

present specimens were forwarded to the Imperial Zoological Mu-
seum of St. Petersburg by their conservator, von Kussow.

Testudo horsfieldi in general appearance much resembles Testudo

grceca, but has only four toes on the front limbs.

2. A small blue Macaw, apparently referable to Spix's Macaw
(Ara spixi), purchased of the Jardin d'Acclimatation of Paris,

November 15, and new to the Society's collection.

This bird seems to agree in every respect with the species as de-

scribed by Finsch8, except that the bare space round the eye and
lores are black, and not yellow as described by Finsch and as also

described and figured by Spix.

I have examined the single specimen of this species in the British

Museum (obtained by purchase from a dealer in 1859), and believe it

to be the same as our bird. Our specimen, of which I exhibit a

figure by Mr. Smit (Plate LXI.) is generally of a bluish grey, the

head of a paler light grey, a narrow naked ring round the eye

;

naked lores and bill black; total length about 18 inches, wing 10,

tail 12. The iris is of a pale yellow.

This is the first example of this rare species I have ever seen alive.

It is immediately distinguishable from Ara hyacinthina and A.
glauca (of both of which we have living specimens in the collection)

by its small size and small bill.

Mr. H. Seebohm exhibited a large series of specimens of the

Hooded and Carrion Crows (Corvus comix aud C. corone) and of

the intermediate forms between these species, aud made remarks on
their geographical range and on the origin of the hybrids.

Col. Irby, F.Z.S., exhibited and made remarks on some nests,

eggs, and young of Cypselus pallidus taken at Gibraltar.

Mr. Howard Saunders exhibited aud made remarks on some
Indian eggs, especially those of Sterna bergii aud Larus hemprichii,

on behalf of Capt. Butler, H.M. 83rd Regiment. These specimens

had been taken on the island of Astola, on the Mekran coast.

Dr. F. Day, F.Z.S., exhibited and made remarks on three jaws

of Indian Sharks—one belonging to the genus Galeocerdo, and two
belonging to the genus Carcharias,—and pointed out that one of the

1 See Blanford's ' Zoology of Persia." p. 308.
a Hitfaec spixi, Fii:seh, Papag. vol. i. p. 393.
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latter had the teeth of Odontaspis, whereas the other had the teeth

in the upper jaw furnished with cross serrations, approaching in

this respect Galeocerdo, while the teeth in the lower jaw were more
like those of Odontaspis.

Mr. Sclater read a letter with enclosures from Mr. R. Davenport,

of 124 Georgiana Street, Bury, whereby it appeared that there could

be no doubt of the specimen of the Black-throated Wheatear
(Saxicola stapazina) exhibited at the last meeting having been
obtained in Lancashire, as there stated 1

. The bird was shot by Mr.
David Page, of 103 Spring Street, Bury, on or about the 8th May,
1875, whilst sitting on the ridge of the outbuildings belonging to the

Bury Angling Association near the reservoir. It was taken in the

flesh to Mr. Wright Johnson, of Prestwick, to be mounted. Mr.
Johnson had ascertained the sex by dissection to be male.

The Secretary called attention to the error that had accidentally

taken place in reference to the Collection of Butterflies from Billiton,

on which Messrs. Salvin and Godman had reported in the last

number of the Society's ' Proceedings ' (antea, p. 637). The col-

lection had been made and forwarded to England by Hr. J. G. F.

Riedel, of Koepang, Resident of Timor and its dependencies.

The following papers were read :

—

1. On Reptiles from Miclian collected by Major Burton. By
Dr. Albert Gunther, F.R.S., F.Z.S.

[Received October 31, 1878.]

(Plate LXII.)

Major Burton has kindly presented to the Trustees of the British

Museum the zoological specimens collected by him in Midian 2
. The

reptiles are five in number, viz. Gongylus ocellatus, Zamenis clif-

fordii, Zamenis elegantissimus (sp. n.), Echis carinata, and Echis

colorata (sp. n.),—all of which are characteristic of the Circum-
mediterranean fauna. A toad proved to be the common Bufo vul-

garis.

Major Burton does not seem to have had the means of preserving

any mammals and birds ; and it is to be hoped that travellers who
may succeed him in the exploration of this interesting country will

be more fortunate in this respect, as, at present, we are entirely

ignorant of this part of the Midianitish fauna.

Zamenis elegantissimus. (Plate LXII.)

The body is moderately slender, head rather narrow, eye of
moderate size. Rostral shield convex, reaching the upper surface

of the head. The scutes of the upper surface of the head are not

1 Above p. 881.
2 See Burton's 'Gold-mines of Midian,' London, C. Kegan Paul & Co., 1878.
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subdivided : anterior frontals much smaller than the posterior

;

vertical large, broad in front, with the lateral margins concave ;

occipitals rounded behind. Loreal nearly square; three ante-

oculars, the upper of which is large, concave, extending onto the

vertical shield ; the two lower are small, and may be regarded as

detached portions of the fourth upper labial. Two postoculars

;

eight upper labials, of which the fifth enters the orbit. Temporals

scale-like, 2 + 3 + 3, the lower of the anterior pair being larger

than the upper. The scales smooth, in 19 rows. Ventrals 197;

anal bifid ; subcaudals 79. Abdomen with a slight ridge on each

side.

The ground colour of this most beautiful suake is olive ; a bright

orange streak begins on the vertical shield and runs along the entire

median line of the back and tail. It is interrupted by broad black

cross bands, of which the two anterior occupy the crown of the head,

twenty-one encircle the trunk, and eight the tail. The bands on

the trunk do not reach across the middle of the abdomen ; but the

rings on the tail are complete.

The length of the entire specimen is 26 inches, that of the tail

being 6|. It was found on the mountains east of El Muwaylah.

Zamenis cliffordii, Schleg.

A young specimen from the sandy coast-region of Tihamat Midian.

Echis carinata, Merr.

One specimen from the sandy coast-region.

Echis colorata.

This specimen approaches the true Vipers in general habit ; but

the scales on the side are arranged in the same peculiar manner
which is characteristic of Echis. In the thickest part of the body
the scales form about 35 longitudinal series. There are four series

of small scales between the eye and the upper labials. Greyish with

large pinkish spots on the upperside ; they are rounded on the

front part of the body, but more irregular and broken up on the

posterior. Lower parts whitish, speckled and powdered with

greyish.

Ventrals 208 ; subcaudals 48.

The single example, which is much injured, was caught on Jebel

Sharr, at an altitude of 4500 feet above the level of the sea. It is

27 inches long, the thin tail measuring 3 inches only.

2. On a new Species of Sylvia from Abyssinia, and on some
other Abyssinian Sylvians. By Henry Seebohim, P.Z.S.

[Eeceived November 7, 1878.]

The only species of the genus Sylvia obtained by Jesse on the

Abyssinian expedition, was the common Whitethroat. This species

was also obtained by Blanford ; and in addition he records (Geol. and
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Zool. of Abyss, p. 379) a single specimen of Sylvia melanocephala,

Gm., shot at Rairo in Habab. We learn from the personal narrative

that Blanford was at Rairo between the 1 Oth and 1 5th of August.
The skin, doubtless obtained between these two dates, is in the

British Museum, and appears to me to belong to a hitherto unde-
scribed species, which I propose to call

Sylvia blanfordi.

The general colour of the upper parts is brown, the innermost
secondaries, the quills, and the wing-coverts being narrowly
margined with brownish white. The cheeks, head, and nape are
brownish black. The tail is very dark brown, the outside tail-

feathers (which are much abraded) showing traces of having been
tipped with white. The general colour of the underparts is white,
shading into brown on the sides of the breast, flanks, axillaries, and
under tail-coverts. The bastard primary projects '3 inch beyond the
primary-coverts ; and the second primary is between the eighth and
ninth in length. The bird is moulting some of the primaries
between the third and the eighth. Both mandibles of the bill are
dark, and the tarsus and feet are dark slate-grey. The wing
measures 2\52, and the tail 2-62. The culmen, which is slightly

injured, measures about "5 1 when perfect.

The only species with which this bird can be confounded are S.
curruca (Linn.), S. melanocephala, Gm., and S. rubescens, Blanf.

From S. curruca it is easily distinguished by its head being brownish
black instead of pale slate-grey, and by its tail being longer instead

of shorter, than its wing. From S. melanocephala it may be dis-

tinguished by the length of wing being 2-52, instead ofvarying from
2-15 to 2*35, and the colour of the tarsus and feet being dark slate-

grey instead of brown. Besides being a larger bird with darker feet,

it has a larger bastard primary, a shorter second primary, and has
less white on the outside tail-feathers. From S. rubescens it may be
distinguished by its tail being longer, instead of shorter, than the
wing, by its feet being dark slate-grey instead of palish brown,
and by its larger size, the less amount of white on the outside
feathers of its tail, its longer bastard primary, and more rounded
wing.

Sylvia blanfordi appears to be quite distinct from any of the birds

described by Ruppell in his • Neue Wirbelth. Abyss.', or by Heuglin
in his 'Orn. Nordost-Afrika's.'and also from the types of Hemprich
and Ehrenberg, in the Berlin Museum, described by Dresser and
Blanford in the Ibis (1874, p. 335).

Another error of identification in Blanford' s 'Abyssinia ' will be
found on page 358. The skin from Senape in the British Museum,
labelled Ruticilla phoenicura, Linn., does not belong to that bird, but

to the nearly allied species Ruticilla mesoleuca, Ehr. I have also exa-

mined the Pratincolce from the Abyssinian collection in the British

Museum ; and Mr. Sharpe has pointed out to me that Pratincola
semitorquata, Heugl., is undoubtedly the breeding-plumage of

P. albofasciata, Riipp., and that Blanford's skins labelled Pratincola
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pastor, Strickland, are undoubtedly P. indica, Blyth. This species,

distinguished, amongst other characters, from P. rubicola (Linn.), by

its pure white unspotted rump, and its almost entirely black axil-

laries, was first discovered in Europe by Harvie-Brown and myself

in the valley of the Petchora ; Drs. Finsch and Brehm found it on

the Obb ; and I brought home several skins from the Yenesay.

Although Severtzoff records both species from Turkestan, there can

be scarcely any doubt that Pallas' s birds from the Irtish and the

Tobol belong to the eastern species, which must therefore stand as

Pratincola maura, Pall. (Reise Russ. Reichs, ii. p. 708).

3. On the Identity of Horornis fortipes, Hodgs., Neornis

assimilis, Gray, Horeites robustipes, Swinhoe, Horeites

paflidus, Brooks, and Horeites brunnescens, Hume. By

Henry Seebohm, F.Z.S.

[Eeceived November 7, 1878.]

Cettia fortipes (Hodgson).

Salicaria ?, Hodgson, icon. ined. nos. 900 & 923.

Horornis fortipes, Hodgson, J. A. S. Beng. xiv. p. 584 (1845).

Dn/mo-ca brevicaudata, Blyth, J. A.S. Beng. xvi. p. 459 (1847).

Horornis assimilis, Gray, Cat. Mamm. &c. Nepal coll. Hodgson,

p. 30, no. 143 (1863, ex Hodgson).

Horeites robustipes, Swinhoe, Ibis, 1866, p. 398.

Neornis assimilis, Gray, Hand-list of Birds, no. 3096 (1869).

Horeites pallidus, Brooks, J. A. S. Beng. xli. p. 78 (1872).
Horeites brunnescens, Hume, Ibis, 1872, p. 109.

An examination of thirty-two skins of Horornis fortipes, Hodgson,

H. assimilis, Gray, Horeites robustipes, Swinhoe, and Horeites pal-

lidus, Brooks, leads me to the conclusion that they all belong to one

species.

They agree in having the general colour of the upper parts russet

(not olive) brown, somewhat yellower on the rump. The wings are

brown, fringed externally with russet-brown, and margined inter-

nally with white. The tail is brown, fringed with russet-brown. An
indistinct eyebrow and the underparts are huffish white, shading

into ochraceous brown on the flanks, thighs, and under tail-coverts.

Axillaries and under wing-coverts pale yellow. Young birds have

the underparts yellower. The bill is moderately stout, dark horn-

colour above, pale horn-colour below, but darker towards the tip.

Rictal bristles slender. The wing is very rounded, the first primary

rather more than half the length of the second, and the fifth, sixth,

and seventh are nearly equal and longest. The tail consists of ten

feathers only, and is rounded, its outside feathers being about 0"45 inch

shorter than the longest. The foot and tarsus are robust, pale brown
in colour ; and the latter is very indistinctly scutellated in front. The
length of wing varies in adults from 1'9 to 2-28, the tail being about

one-twentieth shorter. The culmen measures about 05.
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Brooks obtained this species in Cashmere; Mandelli has sent skins

from Darjeeling ; Hodgson found it in Nepal, and Godwin-Austen
in Assam. Swinhoe's type from Formosa seems less remotely-

situated when we remember that Pere David obtained the nearly allied

species (Horeites major and H. brunneifrons) in China, where the

species under consideration doubtless also occurs.

I place this species in the genus Cettia, because it agrees with the

type of that genus in having only ten tail-feathers, somewhat simi-

larly graduated, and because both species have a somewhat similar bill,

and a rounded wing, not flat like that of a Thrush, but twisted like a

plough-plate to fit the body, evidently adapted less for extended
flight than to be out of the way when the bird is creeping through
dense foliage. Both species agree in having the feathers of the
rump considerably developed, and in laying eggs of a uniform dark-
red colour in a cup-shaped nest.

The position of this genus is somewhat intermediate between the
Turdince and the Timeliince. So far as I can see at present, I feel

disposed to restrict the Turdince to birds with a comparatively flat

wing, in which the first primary is almost obsolete, whilst the second
is lengthened with the other primaries, forming a long pointed
wing, adapted for the extended flight of species whose winter-home
may be thousands of miles away from their breeding-stations. This
scheme would include the Chats, Thrushes, Redstarts, Warblers,
and Accentors in the Turdince, and leave the short-winged Warblers,
such as Prinia, Cistieola, &c, to take their place along with the

Babblers and Bulbuls in the Timeliince. This latter group of birds

is characterized by having strong legs and feet, adapted for creeping
through tangled foliage, whilst their wings, instead of being flat, are

moulded to fit the body of the bird and to occupy as little room as

possible. The conformation of the wing is ill-adapted to extended
flight. The first primary is large and takes its place naturally beside

the shortened second primary, so that it no longer deserves to be
called a bastard primary. The other primaries are also short and
graduated in length, making a short rounded wing, sufficient for birds

whose annual migrations are confined to such narrow limits that they

can often look down from the mountains where they breed onto the

plain or into the valleys, where they find an abundant supply of

winter food.

It must be admitted, however, that in many genera of the Tur-
dince we find approaches to the Timeliince, so as to make the two
subfamilies not only to come into contact with each other but some-
times to overlap, so that we may have occasionally a turdine species

of the Timeliince more turdine than the most timeliine species of the

Turdince. These little difficulties are very puzzling to the systematic

ornithologist ; but possibly they may be evidence that his system is

a natural one rather than otherwise.

The following list of skins examined will show how impossible it

is to draw any distinction in respect of size between the four reputed

species which I propose to unite :

—

Proc. Zool. Soc—1878, No. LXIV. 64
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1

Length
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constricted behind the middle, smooth, impunctate, testaceous ; seu-

tellum subquadrate, black. Elytra strongly and very regularly

piuictate-striate, the ninth stria entire, the interstices slightly raised

towards the apex ; a short longitudinal sutural stripe at the base,

another of equal length covering the shoulder and pointed posteriorly,

where both stripes finish a little before the middle, a small round

spot between these stripes at their end, and another spot at a, little

distance from the apex of each elytron, shining violaceous black.

Abdomen and the legs testaceous.

Hab. Volcano of Irazu, Costa Rica.

Collected by Mr. Rogers.

This species bears a close resemblance to L. bifida, Oliv., and
L. semisepta, Lac, in coloration, but is distinguished from the

first by the elytra having two spots instead of one, the uniformly

coloured antennae and the smooth thorax, while the same differences

distinguish it from the latter species. I have seen about a dozen

specimens, all of which agree exactly with each other in having the

light-coloured antennas and legs and the two spots on each elytron.

2. Mastostethus salvini, sp. nov.

Elongate, parallel, testaceous, the sides of the breast and the

upper part of the head shining black. Thorax rufous, nitidous.

Elytra light testaceous, a large semiquadrate patch from the base to

the middle on each, and a broad transverse fascia behind the middle,

common to both elytra, black.

Length A\ lines.

Head distinctly punctured round the eyes, the other part smooth
and shining, lower part of face flavous, upper part black ; antennae

reaching to the base of the thorax, testaceous, the first to the eighth

joint above stained with black, but diminishing towards the apex,

and entirely disappearing from the ninth joint. Thorax narrowed

from the base to the apex ; surface very minutely and widely punc-

tured, impressed near the hinder angles with a distinct fovea j

scutellum black. Elytra subdepressed above, narrowed towards the

apex, surface strongly but not very closely punctured
;
pale testa-

ceous, a large spot on each elytron from the base to the middle,

narrowed towards the suture, and a transverse fascia (neither of

which extends quite to the lateral margin), the latter only separated

from the former by a narrow interval, with the posterior margin

irregular, black ; the apex of the elytra are of the ground-colour to

about the same extent as the width of the transverse band. The
underside, with the exception of the sides of the breast, the dorsal

surface of the four anterior femora, and all the tibiae, which are

black, testaceous ; hinder femora and inner side of tibiae of the same

colour, the former with a distinct tooth near the apex.

Hab. Cache, Costa Rica.

Collected by Mr. Rogers.

3. Lamprosoma chapuisi, sp. nov.

Ovate, convex, dark violaceous ; head, lateral and anterior margins
64*
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of thorax, apex of the elytra, outside of legs brilliant aureous or

copper-coloured. Head distinctly punctured.

Length 2 lines.

Head finely granulose, rather deeply but not closely punctured,

bright aureous ; first and second joint of the antennae of the latter

colour, the rest black. Thorax with its sides straight, anteriorly

much deflexed, the surface very convex and obtusely punctured,

much less distinctly visible than the punctures of the head, of an

almost black violaceous, with the anterior margin very narrowly and

the sides to a greater extent, but diminishing in width towards the

base, ornamented with bright metallic reddish-golden colour; the

inner margin of this colour at the sides of the thorax is deeply den-

tate. Elytra very convex near their base, distinctly narrowed

towards the apex ; each elytron with ten rows of rather coarse and

very regularly placed punctures, which scarcely diminish in size

towards the apex, the interstices smooth and impunctate ;
the colour

is of the same dark violaceous as that of the thorax ; and at the apex

of each elytron is an elongate-oval patch of the same metallic colour

as the head and the thorax. Underside black, the outer sides of all

the legs metallic aureous ; tarsi black.

Hab. Costa Rica.

In my collection.

This species is very closely allied to L. ignicaudatum, Lac, and

L. coruscum, Lac. ; but differs from the former by the deeply

punctured head, and the shape of the golden lateral band of the

thorax, while it is distinguished from the latter species by the shape

of the elytral spot, the colour of the thorax, and the colour of the legs.

4. L^MPROSOMA INORNATUM, Sp. UOV.

Ovate-globose, black, shining, above brilliant violaceous blue.

Head finely, thorax distinctly punctate ; elytra striate-punctate

;

prosternum smooth.

Length 2^ lines.

Head rather convex, with a small roundish fovea in the middle,

widely and finely punctured, violaceous blue, bordered anteriorly

with metallic green ; antennas black, the second joint fulvous. Thorax

transverse, the anterior angles much deflexed, the sides rounded
;

posterior margin sinuate on each side, with an obsolete short de-

pression on each side of the median lobe ; the surface much more

distinctly punctured than the head, and increasing in size towards

the base. Elytra very convex, their greatest convexity lying very

near the middle viewed sideways, they are gradually narrowed towards

the apex ;
and each elytron has ten rows of rather deep punctures,

which diminish slightly towards the apex in size ; the colour is a

brilliant violaceous blue with a greenish tint. Underside and legs

black, shining, finely alutaceous and punctured; prosternum elongate,

quadrate, perfectly smooth, with a few rows of short whitish hairs.

Hab. Chiriqui.

In my collection.

Although this species is nearly allied to L. testudineum, Lac, aa
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well as to L. cyaneum, Lac., it is from both distinguished by its smooth
presternum, from the former by the punctured head, from the latter
by the want of the depression at the head.

5. NODA LEFEVREI, Sp. nOV.

Broadly ovate, uniformly greenish aeneous. Head coarsely,
thorax less strongly punctured. Elytra semipunctate-striate, costate
near the apex.

Length 1| line.

Head strongly and closely punctate, especially between the eves,
where the punctures are of an oblong shape. Eyes very prominent •

clypeus also strongly punctured, separated from the face, its anterior
margin crescent-shaped ; antennae as long as half the body, the last
five joints much thickened, and the terminal one very robust and
strongly pointed at the apex, the lower six joints shining greenish
aeneous above, fulvous below, the rest black and opaque. Thorax
very narrowed towards the apex, with the posterior angles acutely
produced

; surface moderately punctured, the punctures not stronger
near the sides than those on the disk, and not extending to the an-
terior or the posterior margin. Scutellum with a few punctures.
Elytra convex, with a very obsolete depression below the base;
surface very deeply and regularly punctate-striate near the outer
margin, finer and more irregularly towards the suture ; the intervals
towards the apex raised in longitudinal costae, of which the third
and fourth (counting from the outer margin) are united posteriorly
sending off a short costa towards the apex. Underside and legs
aeneous, extreme apex of the tibiae and the tarsi darkish rufous.
Hab. Costa Rica (volcano of Irazu) ; Guatemala.
Closely allied to Nodasemicostata, Lefevre ; but distinguished by

the equal punctuation of the thorax, which, in the former species, is,

according to the description, strong and dense at the sides.

6. NODA BALYI, sp. nOV.

Broadly ovate, aeneous, shining ; antennae, palpi, and legs ferru-
ginous. Elytra punctate-striate, with a short round tubercle on
the disk of each elytron.

Length 1| line.

Head rather deeply but widely punctured, the clypeus not sepa-
rated from the face ; antennae with the third, fourth, and fifth joints
of equal length, entirely ferruginous. Thorax of the same shape as in
N. viridis, distinctly punctate throughout, greenish bronze-coloured.
Elytra convex, a little more strongly punctured than the thorax, the
punctures arranged in regular striae, the intervals scarcely raised
except near the lateral margin and the apex, where they are semicos-
tate ; the humeral callus prominent ; and each elytron is furnished at
a little distance before the middle with a short round tubercle, which is

placed nearer the lateral margin than the suture ; a very shallow trans-
verse depression is also visible in certain lights immediately above
this tubercle. Underside greenish black, opaque ; legs ferruginous.
Hab. Guatemala.
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Collected by Mr. Salvin. Collection Jacoby.

Allied to N. propinqua, Lefevre, but differing in the stronger

punctuation of the thorax and the sculpture of the elytra.

7. Noda viridis, sp. nov.

Broadly ovate, shining metallic-green above, below greenish black,

the first six or seven joints of the antennae and the legs entirely fer-

ruginous.

Length 1^-1 £ line.

Head coarsely but widely punctate, the clypeus distinctly sepa-

rated, also strongly punctured, with the anterior margin emarginate ;

labium dark ferruginous or brown ; vertex of head with an obsolete

longitudinal groove. Antennas of half the length of the body, very

robust, with the exception of the short second joint, gradually

thickened towards the apex, the three penultimate joints of nearly

equal length and cylindrical, the terminal joint the longest of any,

and pointed at the apex ; the first six or seven joints ferruginous,

the rest black, opaque. Thorax transverse, the anterior margin

nearly straight, the posterior one evenly rounded and produced in

the middle, the sides nearly parallel at the base, but narrowed

towards the apex, all the angles acute ; surface shiuing metallic

green with a slight bluish tint, not very closely but rather deeply

punctate. Scutellum smooth. Elytra slightly wider at the base

than the thorax, very gradually and evenly rounded towards the apex
;

disk rather convex, without any basal depression ; the humeral callus

produced and smooth ; surface finely punctured a little more strongly

near the base, the punctures arranged in rather regular lines, partially

running in pairs, and forming one stria near the suture towards the

apex. Underside opaque blackish green. Legs and tarsi ferruginous.

Had. Guatemala.

Collected by Mr. O. Salvin. In my collection.

8. Noda boucardi, sp. nov.

Broadly ovate, above violaceous blue, shining, below greenish

black. Tibia?, tarsi, and base of the antennae rufous. Elytra

geminate-punctate-striate.

Length 1| line.

Head strongly punctured, especially towards the lower part,

shining greenish blue ; antenna? with the first six joints light rufous,

the rest darker. Thorax of the same shape as N. lefevrei of this

paper, also equally punctate throughout, the puncturing extending

at the same time to all the margins. Elytra not differing in form

from the above species, the punctuation on the disk, however, united

in pairs, and only the extreme apex distinctly costate. Underside

semiopaque, greenish black, all the tibia? and tarsi bright rufous.

Hab. Valin, Guatemala.

Collected by Mr. Salvin.

Allied to Noda ruflpes, Lefev. (Mittheil. Munch. Ent. v. 1878),

but differing in the equal punctuation of the thorax, the double rows

of punctures of the elytra, and the costate apex of the latter.
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9. NODA VIOLACEIPENNIS, S[). nOV.

Oblong-ovate, blackish green below, violaceous blue above ; thorax

moderately punctured, elytra semi-punctate-striate, without costae.

Legs and antenna? greenish aeneous.

Length 2 lines.

Head and clypeus with some widely dispersed deep punctures,

the former besides with an obsolete fovea in the middle ; antennae

more than half tbe length of the body, robust, uniformly greenish

aeneous, with the exception of the two basal joints, which are stained

with piceous. Thorax of the same shape as the other species of this

paper, but rather finely punctured, the punctures on the disk

assuming an oblong shape here and there, while the punctuation

near the lateral margins is very obsolete. Elytra more oblong than
in the other species, shining violaceous blue, with the punctures

stronger than those of the thorax, and rather confusedly placed, only

towards the apex more distinctly geminate-punctate-striate ; the

intervals not raised, only an obtuse tubercle visible near the extreme

apex; the suture on each side accompanied by an impressed line,

commencing about the middle of the elytra, to the apex. Underside
and legs greenish black. Tarsi and claws obscure piceous.

Hab. Guatemala.

My collection. Collected by Mr. Salvin.

10. Metaxyonycha rufolimbata, sp. nov.

Oblong, broadly ovate. Head aureous, deeply and closely punc-

tured. Thorax laterally obsoletely tridentate, greenish, coarsely

punctured. Elytra punctate-striate, the interstices longitudinally

costate, greenish ; the sides and the apex broadly rufous-coloured,

abdomen flavous.

Length 4| lines.

Head deeply and closely punctured, with a deep longitudinal

middle groove, bright aureous or copper-coloured ; antennae black,

the first six joints shining. Thorax transverse, distinctly triden-

tate at the sides, the disk covered with rather deep punctures in

the middle and along the anterior margin ; the rest of the surface

minutely punctate, of a greenish opaque colour. Scutellum elongate,

smooth, purplish. Elytra not much wider at the base than the

thorax, rather finely punctate-striate, the interstices broadly costate

from the base to the apex, where their ends are joined, of the same
green opaque colour as the thorax, the sides (narrowly at the base,

gradually widened to the apex, the latter broadly) of a rufous colour.

Breast and legs purplish green, abdomen light rufous or flavous.

Hab. Venezuela.

Collection Jacoby.

11. PRIONODERA ELEGANS, Sp. nOV.

Elongate, dark purplish. Head and thorax irregularly punctured

and finely transversely wrinkled, the latter at the sides obsoletely

bidenticulate. Elytra longitudinally costate, the intervals punctate-



988 MR. M. JACOBY ON PHYTOPHAGOUS COLEOPTERA. [Dec. 3,

striate, purplish blue, a large triangular sutural patch from the base

to the middle reddish copper-coloured.

Length A\ lines.

Head and clypeus deeply punctured, with a deep longitudinal

groove in the middle, of a greenish semiopaque colour, here and

there with a purplish tint ; labrum and jaws nearly black ; first

joint of the antenna? very thick and subcylindrical, the second short

and globose, the rest cylindrical, equal in length ; the first six joints

shining greenish aureous, the rest black, opaque. Thorax sub-

quadrate, slightly broader than long, all the angles acute and pro-

duced externally, the sides with a distinct tooth behind and another

very obsolete one before the middle ; disk irregularly transversely

wrinkled, visible only when viewed sideways, and covered with large

and small punctures ; of a greenish colour, sometimes with purplish

patches. Scutellum elongate, finely punctate. Elytra much wider

at the base than the thorax, a little widened posteriorly ; each elytron

with eight longitudinal costa?, the intervals subgeminate-punctate-

striate ; bluish purple, a large sutural triangular patch, extending

from the base to below the middle, of a reddish copper, surrounded

by light green colour. Underside and legs dark green, with a

purplish hue.

Hab. Columbia.

Two specimens in my collection.

12. Chalcophana semirufa, sp. nov.

Elongate, subparallel, piceous below. Head, tborax, first six

joints of the antennas, and the legs rufous. Elytra deeply and closely

punctate-striate and partly costate, shining bronze -colour, extreme

margin and the apex rufous.

Length 3| lines.

Head deeply punctured, with a median groove, labrum yellowish,

apex of mandibles black ; antennae with the first six joints rufous,

the rest black. Thorax transverse, the posterior margin round and

widened in the middle, the anterior one straight, all the angles pro-

duced into a short acute tooth, the surface rather coarsely punctate

towards the sides, less so on the disk. Scutellum rufous. Elytra

with a more or less distinct oblique depression below the base, closely

punctate-striate, the punctures not united in pairs, and regularly

placed only towards the suture, the rest confused and irregular ; the

apex as well as the sides of each elytron furnished with three or four

more or less distinct costse, those at the sides commencing below the

humeral callus ; the surface of a bronze or metallic green colour,

the extreme lateral margins and the apex rufous. Underside dark

piceous, as well as the tarsi.

Hab. Costa Rica.

Of the six or seven similarly-coloured described species, the pre-

sent one will be easily recognized by the colour of the first six joints

of the antenna?, which is constant in all the specimens before

me, as well as by the strong punctuation of the thorax and the

elytra,
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13. Chalcophana uniformis, sp. nov.

Entirely dark rufous, with the exception of the last five joints of
the antennae, the apex of the tibiae, and the tarsi. Thorax finely,

elytra deeply geminate-punctate-striate, and more or less costate.

Length 3-3 1 lines.

Head exactly punctured as in semirufa, the antennae also coloured as

in that species. Thorax a little more finely punctate. Elytra distinctly

and closely punctured, the punctures running together in pairs, the

interstices either raised over the whole disk in costae, or only distinctly

visible towards the apex. The underside rufous ; extreme apex of
tibiae and the tarsi black.

Hab. Costa E-ica.

This species may possibly be only a variety of C. semirufa ; but
the uniform coloration, the punctuation of the elytra approached in

pairs distinguish it sufficiently from that species, while the colour of
the first six joints of the antennae will separate it from species in

other respects similarly coloured.

14. DORYPHORA BRUNNEIPENNIS, Sp. UOV.

Broadly ovate, narrowed behind, below black ; antennae with the
last two joints yellowish white. Head, thorax, and elytra rufous,

opaque.

Length 6 lines.

Head strongly but not closely punctate, brown with a greenish
tint ; antennae brownish aeneous, last two joints whitish. Thorax
with the sides parallel, the anterior angles acute ; surface with the
same-sized punctures as the head, but closely and uniformly dis-

tributed. Scutellum smooth, broadly triangular. Elytra broader at

the base than the thorax, very convex at their first third, from there

strongly declining to the apex, the latter pointed ; surface finely and
irregularly punctured and longitudinally aciculate, the intervals finely

alutaceous, opaque, of a uniformly rufous colour. Beneath black
;

mesosternal process robust, long, slightly curved. Legs rufous.

Hab. Columbia.

Collection Jacoby.

15. Doryphora flavipennis, sp. nov.

Greenish black, shining. Head and thorax strongly punctate.
Elytra sparingly irregularly punctured, flavous, a sutural stripe

narrowed towards the apex, greenish black.

Length 5£ lines.

Head more strongly punctured near the apex than at the vertex ;

antennae with the last five joints flattened and widened, the first five

joints testaceous, stained with greenish aeneous above, the rest

fuscous. Thorax more strongly punctured than the head, verv
coarsely towards the sides, dispersedly on the disk. Scutellum
smooth. Elytra rotundate towards the apex, parallel near the base,

sparingly and rather finely punctate without order, the intervals

finely aciculate ; the extreme outer margin has a row of punctures,
and is accompanied, at, some distance, with another row of double
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punctures ; the suture has also at its posterior part a deeply im-

pressed liae running parallel with it at each side. The elytra are

of a light flavous, shining, the entire suture greenish or bluish

black, which colour is gradually narrowed towards the apex. Under-

side and legs black with a bluish tint.

Hab. Columbia.

In colour this species approaches close to D. limbatipennis, Stal

;

but the want of the outer marginal vittae, together with the roundish

shape, will distinguish the species before us from the above insect.

16. DORYPHORA VITTAT1PENNIS, Sp. 110V.

Black. Head and thorax opaque. Elytra strongly semipunctate-

striate, black, shining ; each elytron with five narrow longitudinal

flavous stripes.

Length 6 lines.

Head finely punctate ; antennae black, shining. Thorax deeply

and irregular punctured, the intervals partly convex; sides narrowed

at the base, from there rounded to the apex. Scutellum smooth,

triangular, black. Elytra parallel, convex, deeply punctate, striate

near the suture, more irregularly towards the sides ; black, shining,

each elytron with five narrow flavous vittae at equal distances from

each other, of which the outer one is the broadest, all of which are

confluent at the apex and extending to the base. Underside and legs

black.

Var. Elytra with only the outer vittse entire, the sutural one only

visible at the posterior third, the other stripes entirely absent or

only partially visible near the apex.

Hab. Columbia.

Collected by Mr. Salmon.

17. Dorypiiora porosa, sp. nov.

Broadly ovate, very convex, piceous below. Head aud disk of

thorax black ; sides of latter testaceous. Elytra deeply foveolate,

the intervals irregular transversely reticulate, dark brown.

Length 7 lines.

Head opaque, with a few very minute punctures ; antennae long,

scarcely thickened towards the apex, fuscous. Thorax with the

anterior and posterior margin parallel in the middle, the anterior

angles acute and much produced, the sides much flattened and

slightly thickened ; disk minutely punctate, of the same colour as

the head, the sides light testaceous, impunctate. Scutellum

broad, smooth, piceous. Elytra couvex at their first third, thence

suddenly declining and subdepiessed towards the apex, uniformly

dark brown ; the suture shining, piceous, smooth ; surface deeply

punctate, striate near the suture, foveolate towards the sides, the

intervals raised and connected partially by transverse short costse,

forming a kind of network towards the sides. Femora greenish

aeneous ; tibiae piceous.

Hab. West Columbia.

Collection Jacoby.
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18. DORYPHORA HYBRIDA, Sp. UOV.

Ovate, black below. Head and thorax greenish black, distinctly

punctured. Elytra geminate punctate-striate, testaceous ; the

suture, the outer margin, and two transversely placed large irre-

gularly shaped spots, one placed before, the other behind the middle,

as well as the base narrowly, greenish black.

Length 8 lines.

Antennae rufous. Thorax not very strongly or closely punctured

;

the intervals also minutely punctate. Scutellum black. Elytra

convex, geminate-punctate-striate, each puncture surrounded by a

piceous spot ; the extreme base, a spot ou the shoulder, the outer

margin, the suture (which is widened below the base into a square-

shaped spot), and a transverse patch, consisting of two united spots

before the middle as well as a similar shaped one (formed by three

united spots) behind the middle, greenish black. Underside and
legs black.

Hah. Peru.

Collection Jacoby.

The insect before me is so exactly similar in markings to the

Doryphora imperialis of Stal, that it may be only a variety of that

species. The colour, however, instead of being rufous, is greenish

black. The elytra, besides having the sutural stripe broader, are

also marked with regular rows of small piceous spots which surround

the puucturing everywhere ; and the underside is shining black.

19. Doryphora militaris, sp. now

Greenish aeneous, shining. Elytra closely punctate-striate, four

roundish spots placed transversely at the base, two others behind
the middle, with two submarginal longitudinal vittae from the middle
to the apex, light flavous, margined with rufous.

Length 6 lines.

Head closely punctured, dark brownish green, labrum fulvous ;

antennae gradually thickened towards the apex, the basal joints

shining fulvous, the rest greenish aeneous. Thorax closely and
deeply punctured towards the sides, much more sparingly punctate

on the disk, the intervals also minutely punctured. Scutellum
smooth. Elytra moderately convex, closely and rather regularly

punctate-striate, the punctures diminishing towards the apex; of a
greenish aeneous colour ; each elytron with two spots near the base,

of which one is placed on the shoulder, another near the scutellum,

an elongate spot behind the middle near the suture, and a longitu-

dinal stripe near the outer margin, from immediately behind the

middle to the apex, flavous, all the markings surrounded by a

narrow rufous border. Underside shining greenish black ; legs more
brownish ; mesosternal process slightly curved and pointed.

Hab. Columbia.

My collection.

20. Doryphora ocellata, sp. nov.

Ovate, very convex, testaceous. Thorax with four piceous spots.
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Elytra geminate-punctate-striate, fuscous ; two large round spots

near the scutellum, four others placed transversely, and the apex

broadly flavous, the latter with a small fuscous spot.

Length 5 lines.

Head minutely punctured, flat, with an indistinct piceous mark
at the vertex ; antennae testaceous, slightly thickened towards their

apex, terminal joint scarcely longer than broad. Thorax narrow,

sides rounded in front, anterior angles scarcely produced ; above

much more strongly (but not closely) punctured than the head, of

a rather indistinct testaceous colour ; four spots placed transversely

on the disk, the middle ones, which are in shape of two short

longitudinal vittae, of a greenish piceous colour. Scutellum testa-

ceous. Elytra slightly broader at the base than the thorax, very

convex on the disk, their apex regularly rounded ; the surface

rather finely punctate-striate, consisting of double rows of punctures,

which are more deeply impressed on the disk than at the base or

the apex ; the flavous patches on the disk of each elytron arranged

as follows, viz. one in the middle of the base, two transversely, of

which the outer larger one is placed immediately below the shoulder,

the inner one on the middle near the suture, the fourth occupying

the apex to nearly a third of the length of the elytra, having its

inner margin sinuate, and in its interior a small fuscous square spot.

Underside and legs testaceous. Mesosternal spine rather short,

slightly curved.

Hab. Costa Rica?

My collection.

Closely approaching in colouring to D. cestuans, Lin., the species

described here is distinguished by its much larger size and by the

four spots on the thorax.

21. DORYPHORA DECORATA, Sp. nOV.

Ovate, convex, testaceous. Head with the base, thorax with

two vittae black. Elytra geminate-punctate-striate, testaceous, with

three transverse metallic green fasciae and a longitudinal vitta between

the second and third bands.

Length 5 k lines.

Head minutely punctate, with a shallow transverse depression and

an obscure longitudinal groove, testaceous, with an irregular trans-

verse bifurcate patch on the vertex ; antennae longer than the thorax,

gradually thickened towards the apex, as well as the palpi, testaceous

;

apex of mandibulae black. Thorax with a longitudinal depression

parallel with the lateral margins, the latter regularly rounded
;

surface very sparingly but rather deeply punctate, shining testaceous,

with two longitudinal black vittae from the apex to the base, slightly

curved outwards, and connected at the base by a very narrow band.

Scutellum impunctate, testaceous. Elytra regularly geminate-punctate-

striate near the suture, more coufusedly towards the sides ; shining

testaceous, the suture, an obliquely placed transverse band from the

shoulder to the suture a little below the scutellum (with its posterior

margin denticulate and connected by a narrow stripe at the lateral
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margin anteriorly with another transverse band of a ^-shaped form,

and placed in the middle of the elytra), as well as a short rounded

band near the apex (this latter band being also connected with the

former one by a short vitta near the lateral margin), shining metallic

green ; the indexed margin of the elytra, as well as the underside

and the legs, testaceous.

Hab. Costa Rica 1

Collection Jacoby.

Allied to D. vittaticollis, Still, but differing in the colour of the

head, antennae, and palpi, and the longitudinal stripe between the

second and third bands.

22. SCELIDA BALYI, Sp. nOV.

Elongate, parallel, testaceous ; vertex of head, last six joints of

antenna?, and the coxae black. Elytra metallic green, closely rugose-

punctate.

Length 4| lines.

Head impunctate, with two distinct tubercles between the an-

tennae, limited behind by a transverse groove, lower part of face

with a raised triangular ridge ; last joint of maxillary palpi piceous ;

vertex of head black, shining ; lower part and the basal five joints

of the antennas flavous, the latter about three fourths the length of

the body, with the three terminal joints slightly curved. Eyes pro-

minent, black. Thorax subquadrate, widened from the apex towards
the middle, from there straight to the base, the anterior and
posterior margins slightly sinuate in middle ; surface entirely im-
punctate, the disk depressed, flavous, with indistinct irregular

blotches of a piceous colour. Scutellum semiovate, dark piceous,

with a light-coloured margin. Elytra much wider at the base than

the thorax, sides entirely parallel, the surface covered throughout
with crowded and rather deep punctures, the intervals of which are

finely rugose, of a metallic, moderately shining green colour, which
assumes towards the apex aud near the suture a purplish hue.

Under surface and legs flavous, the base of the coxae and a spot at

the base of the anterior femora piceous or black ; the metathorax
on each side raised in the shape of a triangular-pointed elevation.

This species is the second one belonging to this genus, the first

of which was published in diagnosis by Mr. Chapuis in his eleventh

volume ofthe ' Genera of Coleoptera.' From this species it is sufficiently

distinguished by its smaller size, the black vertex of the head,

together with the spots on the coxae of the legs, and by the peculiar

shape of the metathorax.

23. DlABROTICA WATERHOUSEI, Sp. nOV.

Elongate, convex, widened behind, flavous. Head, breast, and
the extreme base of the elytra pitchy black, the apex of the latter

brownish fuscous.

Length 3 lines.

Head shining black, with a distinct fovea between the eyes ; an-
tennae ferruginous, the basal joint flavous. Thorax quadrate,
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rather convex, smooth, narrowed towards the base, surface shining,

flavous. Scutellum black. Elytra widened towards the apex,

rather convex, light flavous, a narrow transverse band at the base

undulated at its posterior edge, and extending to the humeral callus,

dark fuscous or black ; the posterior third of the elytra fuscous

brown, surrounded by an indistinct crescent of a darker colour ; the

rest of the surface covered with minute piceous spots, visible only

under a lens. Underside black ; abdomen brownish ; legs flavous,

the hinder tibiae on their outer side blackish.

Var. Thorax at the anterior margin with a triangular black spot

;

the apical markings of the elytra obsolete.

Hab. Cache, Costa Rica.

Collected by Mr. Rogers.

24. DlABROTICA JANSONI, Sp. 110V.

Elongate, convex, widened behind, fulvous. Thorax and elytra

closely punctate, a large oval patch near the apex of the latter

violaceous blue.

Length 4|-5 lines.

Head with a deep transverse groove, closely punctured, fulvous ;

antennae robust, as long as half the length of the body, fuscous,

the first joint below fulvous, the fourth joint nearly double the

length of the third. Thorax transverse, sides nearly parallel, with

three indistinct shallow depressions on the disk, of which two

smaller ones are situated on each side and a large one near the

posterior margin at its middle ; surface distinctly but not very

closely punctate, fulvous. Scutellum broad, triangular, its surface

very finely alutaceous, and slightly excavated near the base. Elytra

more than four times the length of the thorax, much widened

towards the apex, and distinctly margined ; the surface crowded

everywhere with distinct punctures of the same colour as the head

and thorax, the whole of the posterior third occupied by a large

rounded spot of violaceous blue, which sometimes terminates at some
distance from the apex. Underside and the femora testaceous

;

tibiae and tarsi fuscous.

Hab. Chontales, Nicaragua. Collected by Mr. Janson.

In my collection.

25. DlABROTICA FUSCOMACULATA, Sp. nOV.

Testaceous below. Head, thorax, and elytra olive-green, the

latter obsoletely costulate, with the base and two spots on each

elytron dark fuscous, margined with pale yellow.

Length 2\ lines.

Head impunctate, with a fovea in the middle, shining green

;

labrum dark brown ; antennae nearly reaching to the end of the

body, with the second and third joint very short, the fourth three

times as long as the second joint, of an indistinct brownish colour,

the first joint pale greenish. Thorax bifoveolate, impunctate, very

shining olive-green. Scutellum flavous. Elytra subdepressed,



1878.] MR. M. JACOBY ON PHYTOPHAGOUS COLEOPTERA. 995

parallel, closely punctate, with two or three obsolete costse on the

disk, of which the outer one is more distinctly raised, of the same
colour as the thorax ; a transverse band at the base narrowed towards
the suture and extending to the shoulders, a transverse spot in the

middle and another at a little distance from the apex of each elytron,

dark fuscous ; all the spots, as well as the lateral margin at its

anterior part, surrounded with yellowish white. Underside pale

testaceous, the tibiae darker, and the femora olive-green.

Var. The middle spot on the elytra absent, as well as the apical

one, which is replaced by a yellowish patch.

Hub. Nicaragua, Bogota. Var. Guatemala.
Collected by Mr. Salvin.

26. DlABROTICA NIGROVITTATA, Sp. nOV.

Elongate, parallel, black. Thorax bifoveolate. Elytra yellowish

white, with the suture and a submargiual longitudinal stripe on
each elytron not reaching the apex, black.

Length 2| lines.

Head very shining black, smooth, with a fovea above the antennae;

the latter of about half the length of the body, entirely black
;

second and third joints short, equal. Thorax quadrate, narrowed
near the base, surface deeply bifoveolate, smooth, very shining black.

Scutellum black. Elytra about three times the length of the

thorax, with a longitudinal depression below the shoulders and ex-

tending a little below the middle ; surface very minutely punctured

and finely granulose, of a yellowish white, a longitudinal stripe from
the base, extending to a little distance from the apex and narrowed

at each end, black. Body and the legs shining black.

One specimen from Mexico and another from Guatemala, in my
collection.

27. DlABROTICA NOVEMMACULATA, Sp. nOV.

Elongate, widened behind, flavous. Head and breast black.

Elytra finely punctate, flavous, five spots near the base and four

near the apex black.

Length 4 lines.

Head black, im punctate, with a fovea and two flat tubercles in

front of the antennae ; the latter more than half the length of the

body, with the third joint a little longer than the second, and the

fourth the longest, of a flavous or ferruginous colour, with the

middle joints stained more or less with fuscous. Thorax impunctate,

with two shallow depressions on its surface ; sides much deflexed

and margined, parallel near the base, widened above the middle.

Scutellum fuscous. Elytra but little wider at the base than the

thorax, gradually widened towards the apex, closely and irregularly

punctured, flavous, a triangular spot extending a little below the

base at the suture and surrounding the scutellum, an elongate

short stripe on each shoulder, a roundish spot between the latter

and the sutural one on each elytron, as well as four spots placed
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transversely at a little distance from the apex, of which the outer

one is elongate, black. Underside and legs flavous, breast black.

Hab. Costa Rica.

Var. The round spots on the elytra replaced by short longitudinal

stripes.

28. DlABROTICA COSTATIPENNIS, Sp. nOV.

Elongate, uniform rufo-flavous. Thorax deeply bifoveolate, shining.

Elytra closely rugose, punctate, with five or six elevated more or

less distinct longitudinal costse.

Length 3 lines.

Head perfectly smooth and shining, with a deep fovea above the

antennae ; the latter of half the length of the body, the second and
third joints very short, the fourth joint more than twice as long as

the preceding one, ferruginous, the first three joints shining, the

rest opaque. Thorax distinctly margined, narrowed at the base, the

surface with two deep foveae, very shining and impunctate, rufo-

flavous. Elytra scarcely widened behind, with a distinct margin
which is wider in the middle than on either end ; surface closely

punctate and finely rugose ; each elytron with about six longitudinal

raised costse, which are a little more obsolete near the apex and the

base, of a little lighter rufous colour than the thorax. Entire

underside and legs flavous, the breast covered with whitish

hairs.

Hab. Costa Rica.

29. Cerotoma nigrofasciata.

Oblong, widened behind, black. Thorax and legs flavous. Elytra

dark red, with three broad transverse black bands.

Length 3| lines.

Head black, vertex punctate ; lower part of face coarsely and

deeply punctate,with a few flavous hairs ; antennae closely approximate,

of half the length of the body, with the first joint very long, the

second short, the third longer than the fourth, of a flavous or fer-

ruginous colour. Thorax transverse, the sides much deflexed, the

lateral margins much widened before the middle, anterior angles

obsolete, posterior ones produced but rounded ; the surface rather

convex, smooth, indistinctly depressed on the disk, of a light flavous

colour. Scutellum black. Elytra much widened towards the apex,

deeply and closely punctate, the intervals raised in irregular longi-

tudinal costae and transverse wrinkles, of a dark red colour ; a trans-

verse band common to both elytra at the base, another band slightly

arched in the middle not reaching the suture, and a large triangular

patch near the apex black ; none of these bands reach quite to the

lateral margins. Underside black, shining ; legs uniformly flavous.

Hab. Costa Rica, Guatemala.



APPENDIX.

LIST OF ADDITIONS TO THE SOCIETY'S MENAGERIE

DUEING THE YEAE

1878.

Jan. 1. 1 Japanese Wild Dog (Canis familiaris, var.), tf. Presented by
Harry Pryer, Esq. See P. Z. S. 1878, p. 115.

1 Bristly Ground-Squirrel (Xerus setosus), 3 . Purchased.

1 Robben-Island Snake (Coronella phocarum). Presented by
Messrs. Rice and A. Janirach.

3. 1 Macaque Monkey (Macaeus cynomolgus), cf . Presented bv
J. F. Wood, Esq.

1 Striped Hyaena (Hyana striata). Presented by Captain F.

Cotton.

1 Red-and-Yellow Macaw (Ara chloroptera). Presented by
Captain King. From Carthagena.

1 Common Sole (Solea vulgaris). Presented bv G. H. Kins:,

Esq.

5. 1 Mexican Deer (Cervus mexicanus). Presented by Cyril Graham,
Esq. From Venezuela.

7. 1 White-handed Gibbon (Hylobates far), £ . Presented by
W. H. Newman, Esq. From the forests of Laos, Northern
Siam.

1 Brown Monkey {Macaeus arctoides), $ . Presented by W. H.
Newman, Esq.

9. 2 Black Francolins (Francolinus vulgaris). Presented by Major
Newton Pauli.

1 Chukar Partridge (Caccabis chukar). Presented by Major
Newton Pauli.

1 Grooved Tortoise (Testudo sulcata). Purchased.
2 Rough Terrapins ( Clemmys ptinctularia). Purchased.

1 Scorpion Mud-Tortoise ( Cinosternon scorpioides). Purchased.
10. 4 Common Marmosets

(
Hapalejacchus). Deposited.

14. 1 Arabian Gazelle (Gazella arabica), <$ . Presented by Mark
Whyley, Esq.

2 Violet Tanagers (JEuphonia violacea). Purchased.

1 Superb Tanager (Callistefastuosa). Purchased.

1 Tuberculated Lizard (Iguana tuberctdata). Purchased.

3 Summer Ducks (Aiv sponsa), 3 $. Presented by the Lord
Braybrooke, F.Z.S.

15. 1 Stanleyan Chevrotain (Tragulus stanleyanus), d . Presented

by Mrs. Leslie Walker.
1 Javan Chevrotain (Tragulus Javanicw), J. Presented by

Mrs. Leslie Walker.

Proc. Zool. Soc— 1878, No. LXV. 65



998 APPENDIX.

Jan. 10. 2 Mandarin Ducks {Aix galericulata), <$ and £ .
Purchased.

2 White-bellied Storks (Abdimia sphenorhyncha). Purchased.

17. 1 Broad-handed Armadillo {Xenurus unicinctits). Purchased.

19. 1 Grivet Monkey ( Cercopithecus griseo-viridis)
, £. Presented

by Madame Patey.

21. 2 Black Swans {Cyynits atratus). Presented by Captain W II.

Eccles.

22. 1 Common Fox {Canis indpes). Presented by Mr. George

Fredericks.

2 West-India Rails {Aramides cayennensis). Purchased.

23. 1 Hog Deer ( Cervus porcinus). Born in the Menagerie.

24. 1 Upland Goose {Bern icla magellanica), $. Purchased. From
Chili.

1 Humboldt's Penguin {Spheniscus humboldti). Purchased. See

P.Z.S. 1878, p. 116.

25. 1 Wood-Owl (JSyrnium aluro). Presented by J. E. Liardet,

Esq.

1 Common Magpie {Pica caudata). Presented by G. E. Lad-

bury, Esq.

1 Jackdaw {Corvus monedula). Presented by G. E. Ladburv,

Esq.

27. 1 Hoary Snake ( Coronella cam). Presented by the Rev. G. H. R.

Fisk, C.M.Z.S.
1 Derbian Opossum {Didelphys derbiana). Purchased.

28. 1 Common Puffin {Fraterml'a arctica). Received in exchange.

From the Banks of Newfoundland.
29. 1 Brown Bear ( Ursus aretos). Presented by J. Mason Allen,

Esq.

1 Macaque Monkey {Macacus cynomolgus), 2 . Presented by
L. E. Lewis, Esq.

1 White-cheeked Capuchin ( Cebus lunatus). Presented by John
Ikin, Esq.

30. 1 Yaguarundi Cat {Felt's yaguarundi). Purchased.

2 Yarrell's Curassows {Crux carunculata), ^ and $. Pur-

chased.

1 Lesser Razor-billed Curassow {Mitua tomentosa). Purchased.

2 White-bellied Guans {Orta/ida albiventris). Purchased.

1 White-fronted Guan {1'euelopeJamaica). Purchased.

1 Common Trumpeter {Psojihiu crepitans). Purchased.

1 Guira Cuckoo {Guira piririgua). Purchased.
1 Sun-Bittern {Eurypyga helias). Purchased.

1 Cayenne Lapwing ( VaneUus cayennensis). Purchased.

1 Double-striped Thicknee (CEdicnemus bistriatus). Purchased.

1 Garden's Night-Heron {Nycticorax gardent). Purchased.

1 Maguari Stork {Ciconia maguari). Purchased.

1 Black Vulture {Cathartes atratus). Purchased.

2 Silky Cowbirds {Molothrus bonariensis). Purchased.
1 American Kestrel {Tinnunculus sparverius). Purchased.

3 Chilian Pintails {Dqfila spinicanda). Purchased.

31. 1 Common Badger {Meles taxus). Presented by the Lord Sal-

toun, F.Z.S.

2 Lesser Black-backed Gulls {Larus fuscus). Presented by the

Rev. S. R. Wilkinson, F.Z.S.

7 Bankiva Jungle-fowls {Gattus bankira). Presented by Mrs.
Kendall.

Feb. 4. 1 Azara's Fox {Cam's azarff). Purchased.
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Feb. 5. 1 Brazilian Tortoise (Testudo tabulata). Presented by Captain
King. J x

6. 4 Reeves's Terrapins (Clemmys reevesi). Presented by Mr A
Thomson. J

8. 1 Common Swan (Cygnus olor). Presented by John Colam,
Esq., F.Z.S.

9. 2 Crested Guinea-fowls (Numida cristata). Presented by Mrs.
Collingwood.

2 Canadian Geese (Bernicla canadensis). Presented bv Edw J
Philpot, Esq.

J

11. 1 Wood-Owl (Symium aluco). Presented by J. Torpey, Esq
1 Hey's Partridge (Caccabis heyi). Purchased.

12. 2 Macaque Monkeys (Macac'us cynomolgus). Presented by
Lieut. -Colonel Feilden.

13. 2 Chimpanzees {Troglodytes niger), J and $ . Deposited.
1 Black-footed Penguin (Spheniscus demersus). Purchased.
1 Garden's Night-Heron (Nycticorax garden*). Presented bv

Henry Bottrell, Esq.
J

14. 1 Grivet Monkey ( Cercopitheeus griseo-viridis). Presented bv
E. H. Lockley, Esq.

'

15. 1 Collared Peccary (Dicotyles tajacu). Purchased.
1 Black-faced Spider Monkey (Ateles ater), £ • Purchased.
1 Globose Curassow (Crax globicera), d . Purchased.

17. 1 Chimpanzee (Troglodytes niger). J. Deposited.
18. 2 Leopards (Feiis pardus). 'Purchased. From Persia. See

P. Z. S. 1878, p. 289.
20. 2 Red-vented Bulbuls (Pyctionotus hamorrhous). Presented bv

Colonel A. L. Annesley, F.Z.S.
21. 1 Black-billed Parrakeet (Pateeornis melanorhyncha). Presented

by Mrs. Barthorp. From Muttra, N.W. India.
2 Black-necked Swans (Cygnus nigrieollis). Received in ex-

change.
22. 2 Tigers (Felis tigris). Born in the Menagerie.

2 Barbary Wild Sheep (Ovis tragetaphus), <S and $ . Received
in exchange.

23. 2 Black-winged Peafowls (Pavo nigripennis), Q . Presented
by the Hon. A. S. G. Canning, F.Z.S.

2 Pale-headed Parrakeets (Platycercus pallidiceps). Purchased.
4 Turquoisine Parrakeets (Eupiiema pukhella). Purchased.

24. 1 Black-billed Sheath bill (Chionis minor). On approval.

na } 5ed Kan&aro° (Macropus rufus), $ . Born in the Menagerie.
26. 1 Red-and-Yellow Macaw (Ara chloroptera). Deposited.

1 Variegated Sheldrake (Tadoma variegata), J. Received in
exchange.

27. 2 Rock-Sparrows (Petronia stulta). Presented by D'Arcy
Thompson, Esq.

1 Indian Muntjac (Cervulus muntjac), cf . Born in the Menagerie.
1 Common Snipe (Gallinago media). Presented by W. K.

Stanley, Esq.

1 Common Adder (Vipera berus). Presented by Colonel Irby,
F.Z.S.

1 Four-lined Snake (Coluber quadrilineatus). Deposited.
28. 2 Brown Coatis (Nasua nasica). Presented by the Hon. C. H.

Wynn.

Mar. 1. 1 Palm-Squirrel (Sciurus palmarum). Presented by Miss Bar-
clay.

65*
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Mar. 2. 1 Ocelot (Felts pardalis), $>. Presented by H. B.Whitmarsh, Esq.

1 Yellow Snake ( Chilobothrm inornatus). Purchased.

2 Black-capped Bitterns (Butorides atricapilla). Received in

exchange.
1 Red-backed Buzzard (Buteo erythronotus). Received in ex-

change.

1 Yellow-cheeked Amazon (Chrysalis mitumnalis). Purchased.

4. 1 Macaque Monkey (Macacus cynomolgus), $ . Presented by H.
Wright, Esq.

1 Green Monkev (Cercojrithecus callitrichus), § . Presented by
G. H. Garrett, Esq.

2 Common Chameleons (Chamteleon vulgaris). Presented by
G. H. Garrett, Esq.

5. 1 Macaque Monkey (Macacus cgnomolgus), c?. Presented by
Captain Pole Carew.

1 Herring-Gull (Larus argentatus). Presented by J. W. Cap-
stick, Esq., F.Z.S.

6. 1 Green Lizard (Lacerta viridis). Deposited.

2 Undulated Grass-Parrakeets (Melopsittacus undulatus). Pre-

sented by Mrs. Hylton Jolliffe.

7. 2 Sambur Deer ( Cervus aristotelis), $ and 2 • Received in ex-

change.

1 Isabelline Bear ( Ursus isabellinus). Received in exchange.

See P. Z. S. 1878, p. 378.

1 Javan Adjutant (Leptoptilns javanicus). Received in ex-

change.

1 Siren (Siren lacertina). From South Carolina. Received in

exchange.
9. 2 Long-legged Buzzards (Buteo fero.v). Presented by W. J. E.

Cartwright, Esq. From India.

1 White-cheeked Bulbul (Pycnonotus leucogenys). Purchased.
1 Levaillant's Darter (Plotus levaillanti). Purchased. See P. Z. S.

1878, p. 378.

2 Dace (Levciscus vulgaris). Presented by Mr. Parsons.

1 Eel (Anguilla vulgaris). Presented by Mr. Parsons.

10. 1 Blue-bonnet Parrakeet (Psephotus hmmatogaster). Purchased.
11. 1 Lion (Felis led), tf . Received in exchange.

1 Three-striped Paradoxure (Parado.rurus trivirgatus) Presented

by Captain Dalrymple.

3 Black Swans (Cygnus atratus). Bred in the Gardens.
13. 1 Zebu (Bos inclicus), § . Born in the Gardens.
14. 2 Common Marmosets (Hapale jacchus). Presented by Robert

Donaldson, Esq.

1 Green Glossy Starling (Lamprocolius eludybeus). Presented
by Mrs. Arabin, F.Z.S.

1 White-eared Bulbul (Pycnonotus leucotis). Presented bv Mrs.
Arabin, F.Z.S._

1 Californian Quail (Callipepla californica). Presented by Mrs.

Arabin, F.Z.S.

1 Common Kestrel (Tinnunculus alaudarius). Presented by A.
Blumenthal, Esq.

15. 2 Common Badgers (Meles ta.vus). Born in the Gardens.
10. 1 Secretary Vulture (Serpentarim reptilivorus). Presented by

Messrs. W. Rigg and J. Curtiss.

1 Variegated Sheldrake (Tadorna variegata). Purchased.
18. 1 Savigny's Eagle-Owl (Bubo aseulaphus). From Bushire, Per-

sian Gulf. Presented by Dr. J. Huntlv.
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Mar. 19. 2 Darwin's Pucras Pheasants (Pucrasia darwini), A and 9
Purchased. + '

20. 2 Reindeer (Rangifer tarandus). Received in exchange
1 Jay ( Garruhts glandarius). Presented by J. Youno- Esq

21.1 Malayan Bear ( Ursus malayanus), $ . Presented by^S. Palmer
Esq. '

1 Spotted Eagle-Owl (Bubo maculosus). Received in exchange
2 Plantain-Squirrels (Sciurus plantam) . Received in exchange'
1 Beccan's Cassowary (Casiwrius beccarii). Received in ex-

change.

4 Pied Grass-Finches (Spermestes fringilloides). Received in
exchange.

1 Anaconda (Eunectes murinus). Received in exchange.
2 Matamata Terrapins (Chelys matamata). Received in ex-

change. See P. Z. S. 1«78, p. 378.
1 One-streaked Hawk (Melierax monogrammicus). Received

in exchange.

2 Hog Deer (Cervus porcinus), 2 $ . Received in exchange
1 Egyptian Ichneumon (Herpestes ichneumon). Received in

exchange.

1 Short-toed Eagle (Circuetus gallicus). Presented by H M
Upcher, Esq., F.Z.S.

23. 1 Rhesus Monkey (Macacus erythrceus), tf. Presented by Mrs
Baxter. J

1 Green Monkey (Cercopithecus cullitriehus). Presented by
James Bennet, Esq.

1 Vervet Monkey (Cercopithecus lalandii). Presented by W. B.
Westwood, Esq.

25. 1 Black-faced Spider Monkey (Ateles ater). Deposited.
28. 1 Philippine Paradoxure (Parudodurus philippettsis). Received

in exchange.

30. 1 Arabian Gazelle (Gazella arabica), £. Presented by W
Webb, Esq.

J

Lpr. 1. 2 Fudu Deer (Cervushmnilis), tf and £ . Purchased. From Chili
1 Naked-eared Deer (Cervus gymnotis). Purchased. From

Ecuador.

1 Macaque Monkey (Macacus cytiomolgus). Presented by Francis
Pym, Esq.

2 Persian Gazelles (Gazella subgutturosa). Presented by R \V
Inglis, Esq.

1 Maned Goose (Berniclajubata), J . Purchased.
5. 1 Egyptian Gazelle (Gazella dorcas), tf . Deposited.

1 Vulpine Phalanger (Phalangista vulpina). Presented by Cant
T. Aylmg. J l

6. 1 Fraser's Squirrel (Sciurus strumineus). Received in exchanoe
See P. Z. S. I878

; p. 441.
c '

1 Black Sternothere (Sternothcerus niger). Received in ex-
change.

7. 1 Common Squirrel (Sciurus vulgaris). Presented by Madame
Harte.

8. 1 Arabian Baboon (Cynocephulus hamadryas), $ . Presented by
Dr. A. P. Woodforde.

10. 2 Chacma Baboons (Cynocephulus porcarius). Presented bv
Capt. W. L. Coke.

1 Short-eared Owl (Olus brachyotus). Presented by W. K.
Stanley, Esq.
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Apr. 11. 1 Yellow-footed Rock-Kangaroo (Petroyale xanthopus), J.
Born in the Menagerie.

12. 1 Great Kangaroo (Maa-opus giganteus). Presented by Crawford
Caffin, Esq., Lt. R.N.

2 Laughing Kingfishers (Dacelo gigantea). Presented by Craw-
ford Caffin, Esq., Lt. R.N.

1 Golden-winged Parrakeet (Brotogerys elvysoptera). Received
in exchange.

13. 1 Green Monkey {Cercopithecus callitrichus), <?. Presented by
George Milward, Esq.

1 South-American Rat-Snake (Spilotes variabilis). On ap-

proval.

15. 1 Stanley Crane (Tetrapteryx paradisea). Deposited.

16. 1 Indian Leopard (Felis pardus), cJ. Presented by Robert
Tubbs, Esq., F.Z.S.

1 Red Deer (Cervus elaphus), $ . Presented by Carrol W.
Ansdell, Esq.

1 Common Fox (Canis vidpes). Presented by Carrol W. Ansdell,

Esq.
2 Spotted Ichneumons (Heresies auropunctatus). Presented by

J. Mcintosh, Esq.

1 Leadbeater's Cockatoo (Cacatua leadbeateri). Presented by
W. Ruston, Esq.

18. 1 Suricate (Suricata zenik), J . Presented by Percy Howard,
Esq.

19. 1 Azara's Fox (Canis azaree). Presented by Dr. A. Stradling.

20. 4 Common Foxes (Canis vidpes). Born in the Menagerie.
21. 1 Collared Fruit-Bat (Cynonycteris collaris). Born in the Mena-

gerie.

23. 2 Snow-Buntings (Plectroplianes nivalis). Purchased.
24. 1 Bennett's Wallaby (Halmaturus bennetti). Born in the Mena-

gerie.

1 Hybrid Duck (between Marcca chiloensis and Dajila spini-

cauda). Presented by I. Charlton Parr, Esq.
2 Common Carp (Cyprinus carpio). Presented by Richard

Seyd, Esq., F.Z.S.

25. 1 Black Wallaby (Halmaturus ualabatus), cJ . Presented by
D. W. Barker, jun., Esq.

1 Laughing Kingfisher (Dacelo gigantea). Presented by D. W.
Barker, jun., Esq.

1 Saffron Finch (Sycalis Jlaveola). Presented by Mrs. Hylton
Joliffe.

1 Cariama (Cariama cristata). Purchased.
1 Crested Curassow (Crax alector). Purchased.
1 Guira Cuckoo ( Guira piririyua). Purchased.
1 White-faced Tree-Duck (Dendrocyyna auhimnalis). Pur-

chased.

2 Red-billed Tree-Ducks (Dendrocyyna aidumnalis). Purchased.
26. 1 Common Seal (Phoca vitulina). Purchased.

4 Short-tailed Wallabies (Halmaturus brachyurus), 1 $ and 3 $

.

Purchased.
1 Long-tailed Cuckoo (Eudynamis taitensis). Purchased.
1 Dominican Gull (Larus dominicanus). Purchased.
1 Blue-bonnet Parrakeet (Psephotus luematoyaster). Purchased.
1 Stanley Parrakeet (Platycercus icterotis). Purchased.
1 Bar-headed Goose (Anser indicus). Purchased.

27. 1 African Leopard (Felis pardus), $ . Presented by Mrs. Kirk.
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Ma}' 9. 1 Wouga-wonga Pigeon (Leucosarcia picata). Bred in the

Gardens.
1 Spotted Turtle Dove (Turtur suratensis). Bred in the

Gardens.

10. 1 Jaguar (Felis onca). Presented by Major Wood.
1 Blue-fronted Amazon (Chrysotis (estiva). Presented by Dr.

Byron Whitehead.
9 Chilian Pintails (Dqflla spinicmula). Bred in the Gardens.

11. 1 Darwin's Pucras Pheasant (Purcrasia darwini). Bred in the

Gardens.

3 Water-Ouzels (Cinclus aquaticus). Presented by R. J. L.

Price, Esq., F.Z.S.

12. 1 Reindeer (Rangifer tarandus). Born in the Menagerie.

13. 1 Collared Fruit-Bat (Cynonycteris col/aris). Born in the

Menagerie.

14. 1 Wood-Owl (Syrnium aluco). Presented by C. B. Wharton,
Esq., F.Z.S.

1 Rattlesnake (Crotalus durissus). Deposited.

15. 1 Reindeer (Rangifer tarandus), §. Born in the Menagerie.

1 European Bearded Vulture (Gypaetus barbatus). Deposited.

17. 1 Nilotic Fox (Canis niloticus), S • Presented by Commr. F.

Cotton. From Djeddah, Arabia.

1 Hog-nosed Snake (Heterodon platyrhinos). Presented by
Dr. Painter, F.Z.S.

1 Chinchilla (Chinchilla lanigerd). Born in the Menagerie.

4 Variegated Sheldrakes (Tadorna variegata). Bred in the

Gardens.

20. 1 Great Kangaroo (Macropus giga?iteus), $ . Born in the

Menagerie.

22. 2 Bar-headed Geese (Anser indicus), $ and 5 . Purchased.

23. 2 Chimpanzees (Troglodytes niger), 2 <$ . Deposited.

4 Water-Ouzels (Cinclus aquaticus). Presented by R. J. L.

Price, Esq., F.Z.S.

1 Variegated Sheldrake (Tadorna variegata), <S . Received in

exchange.

2 Great-billed Rheas (Rhea macrorhyncha). Received in ex-

change.

2 Sulphury Tyrants (Pitangus sidphuratus). Received in ex-
change.

2 Geoffrey's Doves (Peristera geoffroii). Bred in the Gardens.

7 Chilian Pintails (Dajila spinicauda). Bred in the Gardens.

25. 1 Bonnet-Monkey (Macacus radiatus), c?. Presented by Henrv
Willatt, Esq.

1 White-fronted Capuchin ( Cebus albifrons), $ . Presented by
Dayrell Davies, Esq., R.N.

2 Wild Cats (Felis catus). Born in the Menagerie.

3 Wild Boars (Sus serofa). Born in the Menagerie.

1 Yellow-legged Herring-Gull (Larus leucophceus). Bred in

the Gardens.

1 Hairy Tapir (Tapirus roidini), J. Received in exchange.

See P. Z. S. 1878, p. 631, pi. xxxix.

3 Common Rheas (Rhea americana). Presented by Frank
Parish, Esq.

27. 4 Temminck's Tragopans ( Ceriornis temmincki). Bred in the

Gardens.
1 Brazilian Caracara (Polyborusbrasiliensis). Presented by Miss

Amslie.
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May 29. 1 Macaque Monkey (Macacus cynomolgus), A. Presented bv
J. Farmer, Esq.
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Brid°ett Es*
" W™0, cf • Presented by Ronald

1 Yellow-footed Rock-Kangaroo (Petrogale xanthopus). Born
in the Menagerie.

31. 1 Tamandua Anteater (Tamandua tetradactyla). Purchased.

June 3. 8 Common Sticklebacks (Gasterosteus aculeatus). Presented bv
Master G. L. Sclater. J

4. 2 Indranee Owls (Syrnium indranee). Deposited.

« t'^ Amazon (Chrysotis leucocephala). Purchased,
b. 1 Moution (Oms mtmmm). Born in the Menagerie

2 Greater Spotted Woodpeckers {Pious major). Presented bv
J . A. Cooper, Esq. J

1 Greater Sulphur-crested Cockatoo (Cacatua galerita). Pre-
sented by N. Partocalis, Esq.

7. 2 Horned Tragopans (Ceriornis satyra). Bred in the Gardens
X impeyan Pheasant (Lophophorus impeyanus). Bred in the

Gardens.

2 Oystercatchers (Hcematopus ostralegus). Purchased.

a JukJree-Frogs (Hyla arborea). Purchased.
». I Mandrills

( Cynocephalus mormon). Presented bv G H
Garrett, Esq. J

1 Ocellated Monitor (Monitor ocellatus). Presented bv G H
Garrett, Esq. J

2 Black Rats (Mus rattus). Presented by W. H. Hatcher,

1C™™n Chameleon (Chameleon vulgaris). Presented bv
VV. VV. Spicer, Esq. J

9. 1 Rhesus Monkey (Macacus erythrceus). Born in the Mena-
gerie.

2 Common Seals (Phoca vitulina). Purchased.
JO. 1 Horned Lizard (Phrynosoma cormdum). Presented bv J C

Witte, Esq. J

1 White Ibis (Ibis alba). Purchased.
1 Spotted Cavy (Ccelogenys paca). Purchased.
1 Ocelot (Fdis pardalis). Presented by Capt. J. Moir

J Mofr
Spider M°nkey {Ateks ater)- Piesented by Capt.

1 Common Boa (Boa constrictor). Presented by Capt. J. Moir

J M • (Ara™<les cayennensis). Presented by Capt!

1 Black Tortoise (Testudo carbonaria). Presented by Capt. J.

2 Black-crested Cardinals (Gubematrix cristatel/a). Presented
by Mrs. Arabin, F.Z.S.

1 American Thrush (Tardus migratorius). Presented by Mrs
Arabin, F.Z.S.

11. 1 Spotted Turtle Dove (Turtur suratunsis). Bred in the
Gardens.

2 Brazilian Teal (Querquedida brasiliensis). Bred in the
Gardens.

\ 5f'
Y AS4

?
1

??
6
,/

CePhnloPh^ dorsalis), $ . Purchased.
1 Black Saki (Pithecia satanas). Purchased.

12. 1 Chimpanzee (Troglodytes niger), ? . Deposited.
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June 13. 1 Himalayan Bear (Ursus tibetanus), <S Presented by Com-
mander J. S. Murray.

1 Indian Crow (Corvus splendens). Presented by Commander
J. S. Murray.

6 Herring-Gulls (Larus argentatus). Presented by Arthur
Clarke, Esq.

14. 1 Rufous Rat-Kangaroo (Hypsiprymnus rufescens). Presented

by T. Wickenden, Esq.

1 Reeves's Muntjac (Cervulus reevesi). Born in the Gardens.

15. 6 Upland Geese (Bernicla magellanica). Bred in the Gardens.

17. 1 Indian Gazelle (
Gazella bennetti) <$ . Presented by Miss A

Statter,

1 Vulpine Phalanger (Phalangista vulpina). Presented by E
J. Beagle, Esq.

1 Common Cormorant (Phalacrocorax carbo). Presented by W
Thompson, Esq.

18. 2 Cereopsis Geese (Cereopsis novce-hollandi<e), $ and $
Purchased.

2 Australian Sheldrakes (Tadorna tadomoides), S and $
Purchased.

4 Smooth Newts {Triton ttmiatus). Presented by Master B
L. Sclater.

19. 2 Mantchurian Crossoptilons (Crossoptilon mantchuricum), <J

and $ . Received in exchange.

2 Black-billed Tree-Ducks (Dendrocygna arcuata). Received
in exchange.

2 Prairie Marmots (Cynomys ludovicianus). Presented by
Mons. J. W. Comply, C.M.Z.S.

1 Yellow-billed Sheathbill (Ononis alba). Purchased.

1 Barbel (Lota vulgaris). Presented by Earl Brownlow, F.Z.S.

20. 1 Green Monkey (Cercopithecus callitrichus), $. Presented by
Samuel Curtis, Esq.

1 Red-billed Tree-Buck (Dendrocygna autmnnalis). Presented

by R. M. Hyde, Esq.

1 Scarlet Bus (Ibis rubra). Presented by R. M. Hyde, Esq.

21. 1 Pig-tailed Monkey (Macacus nemestrinus), (J. Presented by
W. H. Gedge, Esq.

1 Hybrid Ass (between Equus onager <$ and Equus liemippns),

5 . Born in the Menagerie.

1 Mueller's Parrot (Tanygnathus muelleri). Purchased.

1 Talpacoti Ground-Dove (Chalcopelia talpacoti). Bred in the

Gardens.

22. 2 Argus Pheasants (Argus giganteus). Bred in the Gardens.

4 Summer Ducks (Aix sponsa). Bred in the Gardens.

4 Chilian Widgeon (Mareca chiloensis). Bred in the Gardens.

3 Australian Wild Ducks (Anas superciliosa). Bred in the

Gardens.
2 Common Cormorants (Phalacrocorax carbo). Presented by

Edward Banks, Esq.

24. 1 Pine-Marten (Martes abietum). Presented by Robert Walters,

Esq., F.Z.S.

1 Green-necked Peafowl (Pavo spicifer). Bred in the Gardens.

25. 1 Rhesus Monkey (Macacus erythraus), 5 . Presented by Mrs.

Walcot.
10 Herring-Gidls (Larus argentatus). Deposited.

1 Brown Capuchin (Cefats fatuellus). Presented by A. Warm-
ington, Esq.
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June 25. 1 Daubenton'e Curassow (Crax daubentoni). Presented by A.
Warmington, Esq.

1 Common Boa (Boa constrictor'). Purchased.

I Garden's Night-Heron (Nycticorax yardeni). Purchased.
26. 1 Japanese Wolf (Cam's hodophylax), J. Presented by H.

Heywood Jones, Esq., E.Z.S. See P. Z. S. 1878, p. 788.

1 Common Seal (PJwca vitulina). Deposited.

6 Goldfinches (Carduelis eleyam). Presented by C. E. Johnson,
Esq.

1 Common Chameleon (Chamceleon vulgaris). Presented by C.

F. Johnson, Esq.

4 Geoffroy's Doves (Peristera yeoffroii). Bred in tbe Gardens.

4 Cunningham's Skinks (Eyernia cuuninyhami). Presented by
J. G. Pearson, Esq.

27. 1 Bonnet-Monkey (Macacus radiatus), $ . Presented by Alex.
C. Forbes, Esq.

28. 1 Short-tailed Capromys (Cap?-omys brachynrus). Presented by
the Hon. H. J. Burford Hancock.

1 Indian Antelope (Antilope cervicapra), 2 Received in ex-
change.

1 Stump-tailed Lizard (Trachydosaurus ruyosus). Presented by
Philip Saville, Esq.

29. 1 Campbell's Monkey ( Cercopithecns campbelli), <$ . Presented

by Capt. C. F. Filliter.

1 Common Marmoset (Hapale Jacchns), £ . Presented by
Edward Clayton, Esq.

1 Pinche Monkey (Midas cedipus), cf • Presented by Edward
Clayton, Esq.

uO. 1 Green Monkey ( Cercopithecns callitrichus), O. . Presented by
Mrs. George Yeomans.

July 1. 1 Reeves's Muutjac (Cervuhis reevesi), £. Born in the

Menagerie.

2. 2 Black Wallabies (Halmaturus ualabatus), c? and 5 . Received
in exchange.

1 Australian Monitor (Monitor youldi). Purchased.

3. 6 Amherst Pheasants (Thaumalea amherstice). Bred in the

Gardens.
1 Fork-tailed Jungle-fowl (Gallus furcatus). Bred in the Gar-

dens.

1 Demeraran Cock of the Rock (Rupicola crocea). Purchased.
1 Prince Albert's Curassow ( Crax alberti), J . Purchasd.
2 Black-faced Spider Monkeys (Ateles ater), $ and $ • Pur-

chased.

4. 1 Persian Gazelle (Gazellasubyirtturosa), $ . Presented by Col.

Nixon.
1 Goliath Heron (Ardea yoliath). Presented by Col. Nixon.
1 Spotted Ichneumon (Herpestes auropunctatus). Presented by

Mrs. Payne.
5. 1 King Parrakeet (Aprosmictus scapulatus). Presented by

Ebenezer Carr, Esq.

6. 1 Malbrouck Monkey (Cercopithecns cynosurus), $. Presented

by Edward Wright, Esq.
2 Red-faced Weaver-birds (Foudia erythrops). Presented by

Miss M. Jackson.

1 Chestnut-bellied Finch (Munia ruho-niyra). Presented by
Miss M. Jackson.
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July 0. 2 Common Redpoles (Linota rufescens). Presented by Miss M.
Jackson.

2 Canary Finches (Serinus canarius). Presented by Miss M.
Jackson.

2 ^Esculapian Snakes {Coluber ascidapii). Presented by Lord
Lilford, F.Z.S. From Dalmatia.

2 Lacertine Snakes (Ccelopeltis lacertina). Presented by Lord
Lilford, F.Z.S. From Tunis.

1 Horse-shoe Snake (Zamenis hippocrepis). Presented bv Lord
Lilford, F.Z.S. From Tripoli.

1 Leopardine Snake {Coluber leopardinus). Presented by Lord
Lilford, F.Z.S. From Dalmatia.

1 Vivacious Snake (Tachymenis vivax). Presented by Lord
Lilford, F.Z.S. From Montenegro.

1 Dark-green Snake (Zamenis atrovireus, var. carbonarius)

.

Presented by Lord Lilford F.Z.S. From Italy.

1 Four-rayed Snake {Elaphis quaterradiatus). Presented by
Lord Lilford, F.Z.S. From Dalmatia.

8. 4 Vulturine Guinea-fowls (Nuniida vtdturina). Deposited.

U. 1 Hybrid Fallow Deer between Dama mesopotamica tf and
Dama vulgaris § . Born in the Menagerie.

1 Hairy Tree-Porcupine (Sphingurus prehensilis) . Born in the

Menagerie.

2 Water- Vipers (Cenchris piscivorus). Purchased.

5 Seven-banded Snakes (Tropidonotus leberls). Purchased.

4 Bed-headed Buntings (Euspiza luteola). Purchased.

4 Green-winged Doves (Chalcophaps indica). Purchased.

1 Plantain-Squirrel (Sciurus plantani). Purchased.

1 Water-Chevrotain (Hyomoschiis aquaticus). Purchased.

1 Electric Silurus (Malapterurus beninensis). Purchased.

10. 1 Beatrix Antelope (Oryx beatrix), 3 . Presented by Comman-
der Burke, S.S. < Arcot.' From Arabia. See P.*Z. S. 1878,

p. 789.

1 Barn-Owl (Strixfiammea). Presented by Commander Wyatt,
S.S. ' Deccan.' From Mesopotamia.

3 Bullfinches (Pyrrhula rubicilla). Presented by Miss A.
Sargeant.

11. 4 Paradise Whydah-birds (Vidua paradisea). Presented by
Archibald Brown, Esq.

1 Pin-tailed Whydah-bird ( Vidua principalis). Presented by
Archibald Brown, Esq.

3 Grenadier Weaver-birds (Euplecles oryx). Presented by
Archibald Brown, Esq.

2 Hooded Finches (Spermestes cucullatus). Presented by Archi-

bald Brown, Esq.

2 Crested Porcupines (Hystrix cristata). Presented by Dr. G.

S. Badger.

1 Banded Ichneumon (Herpestes fasciatus). Presented by Dr.

G. S. Badger.

1 Hawk's-billed Turtle (Chelone imbricata). Presented by Capt.

Henderson.

1 Green Tree-Frog (Hyla arborea). Presented by J. Green-

wood, Esq.

14. 1 Green Tree-Frog (Hyla arborea). Presented by Lord Arthur
Russell, F.Z.S.

15. 1 Macaque Monkey (Maeacus cynomolyus), g . Presented by
Mr. Enoch.
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July 15. 1 Golden-headed Marmoset (Midas chrysomelas), S • Purchased.

From Para.

1 Horrid Rattlesnake (Crotulus horridus). Purchased. From
Bahia.

1 Thick-billed Tanager (Uuphonia crassirostris)
, §. Purchased.

From Para.

3 Alligator Terrapins ( Cheh/dra serpentina). Presented by J. H.
Thompson, Esq., C.M.Z.S.

1 Eland (Oreas carina), c?. Born in the Menagerie.

16. 1 Rhesus Monkey (Macacus erythrmus), S . Presented by Miss

Davis.

2 Cape Zorillas (letonyx zorilla). Presented by Mrs. J. J.

Monteiro.

1 Argus Pheasant (Argus giganteus). Bred in the Gardens.

5 Amherst Pheasants (Thaumalea amherstice). Bred in the

Gardens.

19. 1 Common Cuckoo (Cimdus canorus). Presented by G. D.

Careless, Esq.

2 Smooth Snakes (Coronella Itsvis). Purchased. From Hamp-
shire.

20. 1 Black-necked Swan (Cygnus jiigricollis). Bred in the Gar-
dens.

22. 1 Nightingale (Datdias luscinia). Presented by — Gee, Esq.

23. 1 Wood-Owl (Syrnium aluco). Presented by'H. T.Wharton,
Esq., F.Z.S.

1 Red-and-blue Macaw (Ara macao). Presented by H. T.

Wharton, Esq., F.Z.S.

1 Blue-and-yellow Macaw (Ara ararauna). Presented by H.
T. Wharton, Esq., F.Z.S.

1 Common Gull (Larus canus). Presented by F. Lancelott,

Esq.
25. 2 Macaque Monkeys (Macacus cynomolgus), S and $ . Presented

by Br. Adcock.
2 American Flying Squirrels (Sciwopterus volucella), <3 and $

.

Received in exchange.

1 Coati (Nasua nasica). Received in exchange.

27. 1 Orang-outang (Simia satyrus), $. Received in exchange.

See P. Z. S. 1878, p. 789.

1 Green-winged Dove (Chalcophaps indica). Presented by Capt.

W. Otho N. Shaw.
1 Burrowing Owl (Speotyto cunieidaria). Presented by Geo. E.

P. Nixon, Esq., M.D.
6 Common Guillemots

( Una troile). Presented by Sir Hew
Dalrymple, Bart.

29. 1 Greater Sulphur-Crested Cockatoo (Cacatua galerita). Pre-

sented by Mrs. A. A. Hole.

1 Ocelot (Felis pardalis). Purchased.

1 Black Vulture (Cathartes atratus). Purchased.

2 Chilian Sea-Eagles (Geranoaetusmelanoleucus). Purchased.

1 Brazilian Caracara (Polyborus brasiliensis). Purchased.

2 Rufous Tinamous (Rhynchotus rufescens). Purchased.

9 Spotted Tinamous (Nothura maculosa). Purchased.

1 Razor-billed Curassow (Mitua tuberosa). Purchased.

31 . 1 Mexican Deer ( Cervus mexicanus), J . Presented by A.

Scrutton, Esq.

1 Common Fox (Cams vidpes). Presented by Athelston Riley,

Esq.
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July 31. 1 Brown Coati (Nasua nasioa), <$ . Deposited.

4 Indian Rat-Snakes (Ptyas mucosa). Received in exchange.

3 Long-snouted Snakes {Passerita nycterizans) . Received iu

exchange.
4 Long-banded Snakes (Tropidonotus rittatus). Received in

exchange.

Aug. 1. 1 Slow Loris (Nycticebus tardigradus) <f . Presented by The-
odore Hance, Esq.

3 Common (Jranes (Gruscinerea). Presented by Theodore Hance,
Esq. From Chinkiang China.

1 Copper-head Snake (Cenckris contortrix). Presented by Dr.

F. Painter, F.Z.S.

2. 3 Great Bustards (Otis tarda), 1 c? and 2 $. Presented by
Lord Lilford, F.Z.S.

1 Tiger Bittern (Tigrisoma brasiliense). Presented by G. H.
Hawtayne, Esq., C.M.Z.S.

1 Passerine Owl ( Glaucidium passerinum). Presented by W. E.
Tait, Esq., C.M.Z.S.

1 Spanish Blue Magpie (Cyanopolius cooki). Presented by
Lord Lilford, F.ZfS. See P. Z. S. 1878, p. 789.

1 Caspian Terrapin (Clemmyscaspica). Presented by T. Wilson,
Esq.

2 Argus Pheasants (Argus giganteus). Bred in the Gardens.

3. 2 Beisa Antelopes (Oryx beisa), d and <j> . Presented by Capt.

F. M. Huuter, B.C.S.

1 Bacha Eagle (Spilornis bacha). Presented by J. S. Jameson,
Esq. From Labuan, N.W. Borneo.

4. 1 Axis Deer ( Cervus axis), $ . Born in the Menagerie.
5. 2 European Lynxes (Felis lynx), <$ and $. Presented by Major

Chadwick. From Norway.
1 Hobby (Hypotriorchis subbideo). Presented by W. H. Scrattou,

Esq.
2 Common Kingfishers (Alcedo ispida). Purchased.
1 Wapiti Deer

(
Cervus canadensis), 5 • Born in the Gardens.

6. 1 Common Boa (Boa constrictor). Presented by Arthur S trad-

ling, Esq.
1 Coati (Nasua nasica). Received in exchange.
3 Bluish Finches (Spermorphila candescens). Deposited.

1 Thick-billed Seed-Finch (Oryzoborus crassirostris). Deposited.

1 Red-and-blue Macaw (Ara macao). Deposited.

1 Yellow Snake ( Chilobothrus inornatus). On approval.

7. 1 Weeper Capuchin (Cebns capucinus). Deposited.

1 Black-crested Cardinal [Gubernatrix cristatella). Bred in the

Gardens.
2 Talpacoti Ground-Doves (Chamcepelia talpacoti). Bred in the

Gardens.
1 Solitary Thrush (Monticola cyanus). Presented by W. Verner,

Esq.*
8. 1 Black-footed Penguin (Spheniscus dcmersus). Purchased.

9. 1 Black Rat (Mus rattus). Presented by R. Morton Middle-
ton, Esq.

7 Greek Land-Tortoises (Testudo grceca). Deposited.

12. 3 Guinea-Pigs (Cavia caprera). Presented bv Mr. J. Gould.

13. 1 Lion (Felis lea), tf. Presented by W. H.*Wylde, Esq.

1 Patas Monkey (Cercopithecus ruber). Presented by W. H.
Wylde, Esq.
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Aug. 13. 2 Common Buzzards (Buteo vulgaris). Presented by Valentine
Marks, Esq.

2 Herring-Gulls (Larus argentatus). Presented by Thomas
Landseer, Esq.

1 Crested Ground-Parakeet (Calopsitta nova-hollandice) Pre-
sented by Mrs. Parker.

2 Barbary Apes (Macams inuus). Deposited.
1 Bladder-nosed Seal (Cystaphora cristata). Purchased.

14. 1 Common Paradoxure (Paradoxurns typrns). Presented bv
Edwin Etty Sass, Esq.

15. 1 Macaque Monkey (Macacus cynomolgus), tf . Deposited.
2 Beautiful Parrakeets (Psepho'tus pulcherrinuis). Deposited

17. 1 Many-zoned Hawk (Melierax 2>olyzonus). Presented by C H.
Fisher, Esq. From Mogador.

6 Common Kingfishers (Alcedo ispida). Purchased.
13 Greek Land-Tortoises (Testudo grmca). Deposited.

19. 2 Saffron Finches (Sycalis faveola). Bred in the Gar-
dens.

21. 1 Prairie-Wolf (Cams latrans). Presented by Prof C M
Vincent, F.G S F.R.G.S. From the Rocky Mountains!
See P. Z. S. 1878, p. 789.

22. 1 Common Jackal (Cams aweus), d . Presented by Mr. James
Smith.

I Spotted Ichneumon (Herpestes auropunctatus), 9 . Presented
by Mr. W. Pyne.

23. 1 Bronze Fruit-Pigeon (Carpophaga mea). Presented by Mr
A. H. Jamrach. J

24. 1 White-eared Bulbul (Pycnonotus leucotis). Presented by JW. Wooler, Esq. J

26. 1 Bonnet-Monkey (Macacus radiatus), d • Presented by Capt.
Clarke. r

II Spinose Lizards (Agama colonorum). Received in ex-
change.

1 Cape Bucephalus (Bucephalus capetisis). Received in ex-
change.

1 Smooth-bellied Snake
( Eomalosoma lutrix). Received in ex-

change.

1 Crossed Snake (Psammophis crucifer). Received in ex-
change.

27. 1 Common Marmoset (Hapalejacchus). Deposited.
28. 1 Grey Parrot (Psittacus erithacus). Deposited.
30. 1 Common Crow (Corvus comix). Presented by F. Sydney B

Brough, Esq.
J J

3 Hybrid Snakes (between Chilohothrus inornatus d and Epi-
crates angidifer^). Born in the Menagerie. See P.Z S
1878, p. 789.

31. 1 White-lipped Peccary (Dicotyles labiatus). Purchased.
1 Golden Agouti [Dasyprocta aguti). Presented by Geo. Ham-

mond Hawtayne, Esq., C.M.Z.S.
1 Bahama Duck (Dajila bahamensis). Bred in the Gardens.

Sept. 1. 1 Red Deer ( Cervus elaphus). Born in the Menagerie.
2. 1 Caspian Ouaran (Psammosaurus caspicus). Presented by F. A.

Floyer, Esq., F.Z.S. From Khan Yunis, Egypto-Syrian
frontier.

4. 1 Turquoisine Parrakeet (Euphema pulchdla). Bred in the Gar-
dens.
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Sept. 4. 1 Goffin's Cockatoo (Cacatua goffini). Deposited by F. A.
Rogers, Esq.

1 Sykes's Monkey ( Cercopithecus albigularis), tf . Presented by
Capt. Benson.

5. 1 Hybrid Kaleege, <$ . Presented by A. F. Wiener, Esq.

2 Tayras (Galictis barbara). Born in the Menagerie.

6. 1 Banded Icbneunion (Herpestes fasciatus), rf . Presented by the

Rev. H. F. B. Lawrence.

1 Japanese Warbler ( Cettia cardans). Deposited by E. L. Hyde,
Esq.

9. 1 Banded Ichneumon (Herpestes fasciatus), 2 . Presented by
F. T. Blackley, Esq.

10. 2 Vinaceons Turtle Doves (Turlur vinaceus). Presented by
Miss Harris.

1 Greek Land-Tortoise (Testudo grceca). Presented by Miss

Harris.

12. 1 Common Adder ( Vipera berus). Presented by the Viscount

Mandeville.

14. 1 Spotted Turtle Dove (Turtur aurita). Bred in the Gardens.

16. 1 Oriental Eagle-Owl (Bubo orientates). Presented by Charles

Fowler, Esq. From Karennee, Siani. See P. Z. S. 1878,

p. 790.

1 Passerine Owl (Glaueidium passerinum). Presented by Al-
bert Momber, Esq.

17. 1 Common Adder
(
Vipera bents). Presented by F. Buckland, Esq.

18. 2 Prairie-Marmot3 (Cynomys ludovicianus). Presented by Wil-
fred G. Marshall, Esq.

2 Leconte's Rattlesnakes (Crotalus lecontii). Presented by
Wilfred G. Marshall, Esq. From Colorado.

19. 1 Macaque Monkey (Macacus cynomolgus),^. Presented by
Miss Emily Palmer.

2 Ostriches (Struthio camelus), S and $. Presented by the

Hon. H. C. Vivian, H.B.M. Consul General, Cairo. See

P. Z. S. 1878, p. 790.

2 Secretary Vultures (Serpentarius reptilivorus). Presented by ^
C. Rivers Wilson, Esq., CR.^

20. 2 Egyptian Gazelles (Gazella dorTas), tf and $ . Presented by
Thos. Moss, Esq. *^i^^^,

3 Reddish Finches (Spermophilat^^Bmntia). Presented by

R. C. Batterbee, Esq. y
1 Lineated Finch (Spermophila lineata). Presented by R. C.

Batterbee, Esq.

1 Guttural Finch (Spermophila gutturalis). Presented by R. C.

Batterbee, Esq.

1 Tropical Seed-Finch (Oryzoborus torridus). Presented by R.

C. Batterbee, Esq
1 Plumbeous Finch (Spermophila plumbea). Presented by R.

C. Batterbee, Esq.

3 Rufous Tinamous (Rhynchotus rufescens). Presented by J.

A. Iliffe, Esq.

1 Leonine Monkey (Macacus leoninus), <$. Deposited.

1 Purple-faced Monkey (Semnopithecus leucoprymnus). Pur-
chased.

1 Molucca Deer (Cervus moluccensis), <$. Born in the Mena-
gerie.

21. 1 Mocking Bird (Mimus polyglottus). Deposited.

1 Common Hangnest (Icterus vulgaris). Deposited.
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Sep). 22. 2 Lesser Black-backed Gulls (Larus fuscus). Presented by A,
II. Cocks, Esq., F.Z.S.

23. 2 White-crested Touracous (Corythaix albocristata). Presented
by W. Wormald, Esq.

25. 1 Bonnet-Monkey (Macacus radiatus). Presented by Frederick
Carter, Esq.

1 Chestnut-backed Weaver-bird (Hypkantorms castaneofusca).

Deposited.

4 Bufous-necked Weaver-birds (Hyphantomis textor). De-
posited.

2 Grenadier Weaver-birds (Euplectes oryx). Deposited.

1 Barbary Turtledove (Turtur risorius). Deposited.

1 Vinaceous Turtledove (Turtur vinacem). Deposited.

1 Turquoisine Parrakeet (Euphema pulchetta). Deposited.

2 Undulated Grass-Parrakeets (Melopsittacus undulata). De-
posited.

7 Crested Ground-Parrakeets (Calopsitta novce-hoUandia).

Deposited.
26. I Tabuau Parrakeet (Pyrrhuhpsis tabuensis). Purchased.

1 Masked Parrakeet {Pyrrhuhpsis pcrsonata). Purchased.

2 Barbel (Earbus vulgaris). Presented bv G. H. Jones, Esq.,

F.Z.S.

8 Mocassin Snakes (Tropidonotus fasciatiis). Born in the Mena-
gerie.

27. 1 Green Turtle (Chelone viridis). Presented by Capt. J. Smith.

28. 1 Yellow Wagtail (Motacillajlava). Purchased.
29. 1 Black-faced Spider Monkey (Ateles ater). Presented by W.

C. Kenny, Esq.
30. 1 Variable Squirrel (Sciurus variabilis). Purchased.

Oct. 1. 1 Common Fox (Canis vulpes), $. Presented by F. B.

Toogood, Esq.

2. 1 Mona Monkey (Cercopithecus mona), (J. Presented by the

Rev. W. N. Ripley.

1 Chinchilla (Chinchilla lanigerd). Born in the Menagerie.

3. 1 Macaque Monkey (Macacus cynomolgus), cS . Presented by
the Rev. E. L. Marrett.

4. 1 Macaque Monkey (3Iacacus cynomolgus), °. . Deposited.

1 Anubis Baboon (Cynocephalus anubis). Deposited.

1 Kiukajou (Cercoleptes caudivolvulus). Deposited.

1 Sumatran Rhinoceros (Ehinoceros sumatrensis), 5 • Deposited.

See P. Z. S. 1878, p. 790.

1 Laughing Kingfisher (Eacelo giyanted). Presented by D. L.

Broughton, Esq.
5. 1 Bonnet-Monkey (Macacus radiatus), $ . Deposited.

1 Macaque Monkey (Macacus cynomolgus), $ . Received in

exchange.
1 Red-beaked Weaver-bird ( Qiwka sanguinirostris). Presented

by W. H. Simmonds, Esq.

1 Passerine Owl (Glaucidmm passerinum). Presented by Miss

Turner.

6. 1 Red-crested Touracou (Cori/thaix erythrolophm). Presented

by J. Colman, Esq., C.M.Z.S.
1 Cape Zorilla (Ictonyx zorilla). Presented by J. Colman, Esq.

7. 1 Red-sided Ecleetus (Eclectic polychlorus), $>. Purchased.

1 Brown Mynah (Acridotheres fuscus). Presented by Capt. J.

Murray.
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.Oct. 7. 1 Pied Mynah (Sturnopastor contra). Presented by Capt. J.

Murray.
1 Indranee Owl (Symium indranee). Presented by Capt. J.

Murray.
1 Black-footed Penguin (Spheniscus demersus). Purchased.

9. 4 Egyptian Geese (Chenahpe.v ccgyptiaca). Presented by Mr.

Justice Denyssen, of the Cape colony.

2 Leopard Tortoises (Testudo partialis). Presented by the Rev.

G. H. R. Fisk, C.M.Z.S. See P. Z. S. 1878, p. 790.

1 Collared Peccary (Dicotylestajacu). Presented by J. Lloyd, Esq.

10. 1 Common Otter (Lutra vulgaris). Presented by W. H.

Baylis, Esq.

4 Chinese Turtledoves (Turtur chinensis). Purchased.

11. 1 Cross Fox (Canisfukiis). Presented by Wilfred G. Marshall,

Esq. From Colorado.

13. 1 Hybrid Mandrill Monkey (between Cynocephalus mormon $

,

and Macacus cynomolgus <$ , large variety). Born in the

Menagerie. See P. Z. S. 1878, p. 791.

1 Indian Muntjac (Cervidus muntjac), $. Born in the Me-
nagerie.

1 Philantomba Antelope (.Cephahphus maxwelli), $ . Received

in exchange.

1 Cinereous Opossum (Didelphys cinerea). Received in exchange.

15. 1 Squirrel Monkey (Saimaris sciurea), $ . Presented by Ed.

Calthrop, Esq.

1 Michie's Tufted Deer (Elaphodus cephahphus), S . Purchased.

See P. Z. S. 1878, p. 790.

2 Ruddy Sheldrakes (Tadorna rutila). Purchased.

1 Naked-throated Bell-bird (Chasmorhynchus nutlicollis) , cS . Pur-

chased.

3 Blue-bearded Jays (Cyanocorax cyanopogon). Purchased.

From Bahia.

1 Saturnine Mocking-bird (Mimus satuminus). Purchased.

From Pernambuco.
2 Lined Finches (Spermophtta lineola). Purchased. From

Pernambuco.
2 Guttural Finches (Sjwmophila gutturalis). Purchased. From

Pernambuco.
I Pileated Song-Sparrow (Zonotrichia pileata). Purchased.

From Rio de Janeiro.

1 Palm-Tanager ( Tanagra palmarum), $ . Purchased. From
Monte Video.

1 Dark-winged Buzzard (Leucopternis scotuptera). Purchased.

From Bahia.

16. 1 Patas Monkey (Gercopithecus ruber). Purchased.

17. 1 Emu (Dromon* novm-hollandia). Presented by C. Hampden
Wigrarn, Esq.

2 Radiated Tortoises (Testudo radiata). Presented by the Rev.

G. H. R. Fisk, C.M.Z.S.

19. 1 Water-Rail (Rallus aquaticus). Presented by Capt. H. F.

Salvin.

21. 1 Macaque Monkey (Macacus cynomolgus), J. Presented by

Capt. E. Waterhouse.

1 Macaque Monkey (Macacus cynomolgus), S . Presented by

Mr. Samuel Thompson.
22. 1 Common Seal (Phoca vitnlina). Presented by Messrs.

Thompson and Gough.
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Oct. 22. 1 Bornean Fireback (Euplocamus nobilis), J . Presented bv A.
Dent, Esq. From Northern Borneo.

2 Mandarin Ducks (Aix yakriculata), tf and 9. . Presented by
Edward Trelawny, Esq.

1 Collared Fruit-Bat (Cynonycteris collaris). Born in the Me-
nagerie.

23. 1 Common Jackal (Cam's aureus). Presented by Capt. Eassou.
1 Common Roe ( Capreolus caprea), <$ . Presented by Edward

Jones, Esq.

1 Mandarin Duck (Aix galericulat.a), $ . Purchased.
24. 1 Merrem's Snake (Liophis merremi). Purchased.

1 Plumbeous Snake {Oxyrrhopus plumbeus). Purchased.
1 Black-headed Snake (Homalocranion melanocephalum). Pur-

chased.

1 D'Orbigny's Snake (Heterodon d'orbignyi). Purchased.
1 Anaconda (Eunectes murimis). Purchased.
1 Tuberculated Lizard (Iguana tuberculoid ). Purchased.
1 Teguexiu Lizard (Terns teyuexin). Purchased.
1 Common Marmoset (Hap'alejacchus). Purchased.

25. 2 Ruddy Sheldrakes (Tadorn-d rutila). Received in exchange.
27. 1 Wood-Owl (Syrnium aluco). Presented by F. W. Jaedeeke.
28. 1 Orison (Galictis vittata), $>. Presented bv II. Potier, Esq.
29. 1 Toque Monkey (Macaem jrileatus), <$ . 'Presented by Mrs.

Tranchell.

1 Rhesus Monkey (Macacus erythrow). Deposited.
1 Horse-shoe Snake (Zamenis hippocrepis). Presented by W.

C. Verner, Esq. From Gibraltar.

30. 2 South-American Rat-Snakes (fyrilotes variabilis). Presented
by G. H. Hawtayne, Esq., C.M.Z.S. From Demerara.

1 Chequered Elaps (Elaps lemniscatus). Presented by G. H.
Hawtayne, Esq., C.M.Z.S. From Demerara.

31. 1 Mesopotamian Fallow Deer (Dama mesopotarnica), 9. Pur-
chased. See P. Z. S. 1878, p. 790.

2 Small-scaled Mastigures
( Uromastix microlems). Presented

by Capt. Phillips.

1 Green Monkey (Cercopithecus calUtrichus), <$ . Presented by
Henry Hands, Esq.

1 Common Boa (Boa constrictor). Presented bv W. D. Bell,
Esq.

Nov. 1. 2 Japanese Pheasants (Phasianus versicolor), $ and $. Pur-
chased. •

1 Gold Pheasant ( Thaumalea picta), J . Purchased.
1 Lineated Pheasant (Euplocamus lineatus), $ . Purchased.
2 Barred-tailed Pheasants (Euplocamus reevesi), <$ and J. Pur-

chased.

1 Siamese Pheasant (Euplocamus prcelatus), <$ , Purchased.
1 White-crested Kaleege (Euplocamus albocristatus), 9. . Pur-

chased.

2 Swinhoe's Pheasants (Euplocamus swinhoii), J and 5 • Pur-
chased.

1 Bewick's Swan (Cygmis beivicki), 9. . Purchased.
2 Macaque Monkeys (Macacus cynomolgus), 9. • Presented by

Mr. C. Loveless.

1 Weasel (Mustela vulgaris). Purchased.
2. 1 Three-quarter-bred Zebu (between Bos iudicux $ , and hy-

brid B. frontalis 9. ). Born in the Menagerie.
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Nov. 2. 1 Green Tree-Frog (Hyla arborea). Presented by Lord Arthur
Russell, M.P., F.Z.S.

1 Spotted Salamander (Salamandra maculosa). Presented by
Lord Arthur Russell, M.P., F.Z.S.

1 Common Hedgehog (Erinacew europcevs). Presented by Mr.

E. Sass.

3 Green Tree-Frogs (Llyla arborea). Presented bj Mr. E. L.

Boyd.
5. 1 Sykes's Oriole (Oriolus knndoo). Received in exchange.

6. 2 Squirrel-like Phalangers (Belideus schireus). Presented by
E. S. Waller, Esq.

7. 1 Blue-and-yellow Macaw (Ara macao). Deposited.

1 Yellow-shouldered Amazon (Chrysotis ochroptcra). Depo-
sited.

8. 2 Arabian Baboons (Cynocephalus hamadryas), <S and J . Pre-

sented by C. Wood, Esq.

1 Burchell's Zebra (Equus burchelli), J. Received in exchange.

1 Sulphury Seed-eater (Orithagra sulplmrata). Purchased.

2 Hooded Crows (Corvus comix). Presented by Capt. F. H.
Salvin.

9. 1 Nisnas Monkey (Cercojritheeus pyrrhonotus). Purchased.

1 Red-fronted Lemur (Lemur rufifrons). Purchased.

1 Mantchurian Deer( Cervus mantchurtcus), $. Purchased.

1 American Tantalus (Tantalus loeulator). Purchased.

2 Hudson-Bay Squirrels (Scivrus hudsonius). Purchased.

11. 1 Woodcock (Scolopa.v rusticola). Purchased.

1 Sun-Bittern ( Eurypyga hetias ). Deposited.

12. 2 Egyptian Jerboas (Dipvs esgyptius). Purchased.

1 Cananina Snake (Spilotes pcecUostoma). Purchased.

1 Bounet-Monkev (Macacus radiatus), J . Presented by Mr.
F. Hinde.

13. 2 Horstield's Tortoises (Testndo horsfeldi). Presented by Dr. A.
Strauch, C.M.Z.S. From Turkestan. See P. Z. S. 1878,

p. 975.

14. 1 Wanderoo Monkey (Macacus silenus), 5 • Deposited.

15. 1 Green Monkey ( Cercopithecus callitrichus), 2 . Presented by
Miss G. E. Marryat.

1 Spix's Macaw (Ara spi.ri). Purchased. See P. Z. S. 1878,

p. 976.

18. 1 Macaque Monkey (Macacus cynomolyits). Deposited.

19. 1 Macaque Monkey (Macacus cunomolgus). Presented bv T.
Beck, Esq. '

22. 2 Yellow-billed Grosbeaks (P/icuctieus chrysogaster), c? and $

.

Purchased. From Cuzco.
1 Black-crested Cardinal (Gvbernatrix cristatella). Purchased.
2 Red-crested Cardinals (Paroaria cucullata). Purchased.

24. 1 Equine Antelope (Hippotragus eqithim), c?. Received in

exchange.

25. 1 Brazilian Tree-Porcupine (Sphinqurus prehensiUs), rf . Pre-
sented by Dr. J. F. Chittenden,' C.M.Z.S. From Trinidad.

1 Hybrid Yidturine Guinea-fowl (between Nmnida vxdturina

and N. meleaqris). Presented by Mons. J. M. Comely,
C.M.Z.S.

1 Red Kangaroo (Macropus rufus), $ . Bom in the Menagerie.

1 Black Lemur (Lemur macaco), tf . Purchased.
2G. 1 Water-Rail (linllus aquaticus). Presented bv W. Thompson,

Esq.
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Nov. 26. 1 M^B

ĥ^ntg^^te»e«« etjnomoiffus), ?. Presented by

28. 2 Common CormorantssJPhalacrocorax carlo). Presented bv
t. Kuckland, Esq., F.Z.S.

29. 1 Common Peafowl (white variety) (Pavo cristatm), tf . Pre-
sented by Mrs. Russ.

30. 1 Rufous-vented Guan (Penelope cristata). Purchased.

>ee. 2. 3 Snow-Buntings (Plectrophanes nivalis). Purchased.
1 Kinkajou (Cercoleptes caudivolvulns). '

Purchased
3. 2 Black-faced Spider Monkeys (Ateles titer), A and 9 Pre-

sented by Mr. A. Gonzalez Carazo.
2 Rufous-vented Guana (Penelope cristata). Presented by Mr.

A. (.xonzalez Carazo.
2Horsfield's Tortoises (Testudo horsftldi). Presented' by Dr
« ' Strttuch»

O.M.Z.S. From Turkestan.
"

4. 1 Green Monkey (Cercopithecus callitriehus). Presented by Mr
A. (j. Lytton Squires.

2 Black-eared Marmosets (Hapale penici/lata). Presented by
the Countess of Cottenham. J

2 Laughing Kingfishers (Dacelo giyantea). Presented by Mr.
Edwin A. B. Crochett.

1 Rhomb-marked Snake (Psammophylax rhombeatus). Pre-
sented by the Rev. G. H. R. Fisk, C.M.Z.S.

3 Rufescent Snakes (Leptodira rufescens). Presented by the
Rev. G. H. R. Fisk, C.M.Z.S.

y

1 Aurora Snake (Latnprophis aurora). Presented by the Rev.

8. 1 Ceylon Jungle-Fowl (Ga'llus stanieyi), $. Presented by Mr.
Cj. Lyon Bennett.

2 Ring-necked Pheasants (Phasianus torquatus), 9 Pre-
sented by Mr. G. Lyon Bennett.

1 Grey Francolin (Francolinus ponticerianus). Presented by
Mr. G. Lyon Bennett.

9. 1 Mayotte Lemur (Lemur mayoUensis), J . Purchased.
1 Ocelot (Felis partialis). Purchased.
1 Globose Curassow ( C'ra.v t/lobicera). Purchased
3 Yellow-winged Blue Creepers ( Ccereba cyanm)

.

' Purchased
11.1 Common Swan (Cygnus olor). Presented by Cant, Marx

Ar 7, ?ilb
c?,

0n (fyHocephalus babouin), J. Presented by
Mr. (jr. A. bhaw. J

2 King-tailed Lemurs (Lemur catta), tf and $ . Presented by
Mr. b. A. Shaw. From Betsileo, Madagascar.

1 King-tailed Lemur (Lemur catta), <$ . Deposited.

i'?
a

,
nosed Lemui" (Hapalolemur simus). From Betsileo

Madagascar. See P. Z. S. 1879, p. 2.

1 Brown Mouse Lemur ( Cheiroyaleus miliiY). From Betsileo,
Madagascar. See P. Z. S. 1*79, p. 2.

9 Smith's Dwarf Lemurs (Microcebua smithii). From Betsileo
Madagascar. See P. Z. S. 1879, p. 2.

1 Common Fox
( Canis vulpes), J . Presented by Sutton Sharpe,

1 Woodcock (Scolopax rusticula). Presented by Messrs. E. and
W. H. Davis.

14. 1 Green Monkey (Cercopithecus cal/iiriehus), 9 . Presented bv
J. Williams, Esq.

1 Ceropsis Goose (Cereopsis novce-hollandire). Purchased,
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Dec. 16. 1 Pine-Martin (Martes ahictum), $ Presented by Robert

Walters, Esq., F.Z.S.

17. 1 Ring-hals Snake (Sepedon hcemachates). Presented by the

Rev. G. H. R. Fisk, C.M.Z.S.

1 Hissing Sand-Snake (Psammophis sibilans). Presented by the

Rev. G. H. R. Fisk, C.M.Z.S.

18. 2 Green-cheeked Amazons'( Chrysotie viridigenalis). Purchased.

2 Guatemalan Amazons (Chrysotis guatemalce). Purchased.

1 Golden-naped Amazon (Ch)-ysotis auripalliata). Purchased.

1 Crowned Eagle (Spizaetus coronatus). Presented by J. da

Costa Andrade, Esq.

19. 1 Grey Ichneumon (Herpestes griseus). Presented by J. B.

Jameson, Esq.

20. I Macaque Monkey (Macacos cynomolgus), $ . Deposited.

24. 1 Common Barn-Owl (Strix \flammea). Presented by W.
Davies, Esq.

26. 2 Philantomba Antelopes ( Cephalophus maxwelli), tf and $

.

Purchased.
2 Egyptian Jerboas (Dijms crgyptitis). Purchased.

27. 1 White-whiskered Paradoxure (Paradoxurus leucomystax).

Presented by G. Wilson, Esq.

1 Common Coot (Fidica atra). Presented by T. H. O'Donoghue,

Esq.
29. 3 River-Jack Vipers ( Vipera rhinoceros). Received in exchange.

30. 6 Brown Tritons (Geotrilotifuscus). Presented by Prof. Giglioli,

C.M.Z.S. From Italy.

31. 1 Feline Douroucouli (Nyctipithecus felinus)
, $ . Purchased.

1 Punjaub Wild Sheep (Oris cycloceros), $ . Presented by Col.

W. R. Alexander. From 'Upper Sind. See P.Z.S. 1879,

p. 2.
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Abisara
angulata, 833, 855.

bifasciata, 833.

kausambi, 833.

neophron, 833, 855.

Acanthia
lectularia, 462.

Acantlrias

blainvillei, 117.

Accipiter

etorques, 92.

poliocephalus, 91.

stevensoni, 936, 938,

939.

virgatus, 938, 939.

Achaea
cy#ofa, 488.

indistincta, 488.

melicerte, 298.

Achlyodes
potrillo, 483.

Acidalia

apparitaria, 491.

attentate, 852, 858.

umbilicata, 491.

Aclesia

glauca, 277.

Acrocephalus
fasciolatus, 430.

insularis, 430.

Actenoides
hombroni, 944.

Actitis

hypolewca, 138, 359.

Acupalpus
circumdatus, 593.

./Mrj, 593.

obesus, 593.

Adamastor
cinereus, 737.

Adelarus
belcher i, 182.

hecrmanni, 183.

hemprichii, 193.

hucophthalmus, 193.

Adelarus
melanurus, 183.

neptunus, 184.

Adelpha
cocala, 368.

eftbcfes, 270.

falcata, 270.

z>A/cZtf, 270, 368.

s^out, 271.

Adolias
boisduvali, 639.

discispilota, 831, 854.

858.

iws, 831.

>A»«, 831,854.
kesava, 831.

fepi* «, 830, 854.

parvata, 831, 854, 858.

satropares, 830, 854.

sedeva, 831.

taooana, 831, 854.

JSgialitis

cantiana, 624, 711.

rf«6m, 344, 711.

geoffroyi, 82.

inornata, 121, 127.

peronii, 711, 344.

sanctce-heleiue, 445,
460.

varius, 445.

jEgithina

scapularis, 619.

iEgotheles

wallacei, 94.

iElurcedus

arfakianus, 99.

melanotic, 99.

iEmene
guthdosana, 34.

maculifascia, 33, 37.

modesta, 34.

sinuata, 34, 37.

sordida, 34.

subcinerea, 34.

faprobanis, 34.

jEmene
tenebrosa, 34.

jEmona
tew, 827, 854.

j*Epyceros

melampus, 741.
petersi, 741.

iEthalochroa
ashmoliana, 584.

iEthopyga
fetfa, 112, 113.

*<Jia, 107, 112.

magnifica, 287.
shelleyi, 621.

Aganisthos
otwi, 480.

Aganopis
siihquadrata, 847.

Agathodes
monstralis, 493.

Agra
chrysopteryx, 609.

Iceticolor, 609.

panarnensis, 609.
Agrametra

*itfiops, 462, 468, 477.
Alauda

coelivox, 710.

wattersi, 708, 710.
Alcedo

benga>ensis, 341, 578,

709, 943.

dwps, 79.

molwccensis, 671.

Aloes
amerioamts, 916.

raflcMs, 887, 915, 916.

Aletis

tfrwryj, 386.

/asee&s, 386.

/Wcifa, 386.

libyssa, 386.

macularia, 386.
tenuis, 385.

variabilis, 386.
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Alexia
incridionalis, 869.

Aloa
rhodophaa, 382.

Alpenus
purus, 382.

Amadiua
sharpii, 130.

Araalda
marginata, 865.

Amaltbea
australis, 818.

Arnara
ambigena, 716.

bamidunyce, 716.

Amatbina
tricarinata, 868.

Amathitis
badiola, 717.

kiienlunensis, 717.

Aniathusia

ganescha, 828.

phidippus, 638, 826,

854.

Amaurornis
olivacea, 345.

Amazilia
cinnamomea, 71.

Aniblynura
kleinschmidti, 440.

Ainblypodia
anieria, 703.

anita, 835.

epimuta, 835.

hypomuta, 835.

ZoAiYa, 702.

«ar«<7a, 703, 835.

quercetorum, 836.

taooana, 835, 855.

Ambulyx
strigilii, 483.

substrigilis, 844, 856.

Ammonites
dilatatus, 956.

diseus, 956.

/«?«/«r, 962.

goliathus, 959.

lingulatus, 960, 962,

963.

obtusus, 959.

steraspis, 961.

subradiatus, 962, 963.

walcotti, 960.

Anipbidasys
amobia, 490.

Amphonyx
cluentius, 483.

Amynthia
m&rula, 481.

Anabas
scaudens. 216.

Auabazenops
vuriegaticeps, 59.

Auseretes

fernandezianus, 432.

parulus, 432.

Anagnia
subfasciata, 847, 857.

Anartia
jatrophw, 480.

Anas
boschas, 350.

obseura, 350.

superciliosa, 350.

wyviliiana, 350.

Anceryx
fasciata, 483.

Anehista
migratoria, 787.

Anchomenus
concisus, 594.

ladakensis, 718.

nwntezumcs, 593.

nugax, 594.

politissimus, 719.

scutifcr, 594.

simplicior, 595.

siiffectas, 594.

transpunctatus, 593.

virsfriatus, 594.

Ancillaria

marginata, 865.

Anerastia
ignobilis, 494.

Anisodactylus

rotundangulus, 589.

Anoa
deprcssicornis, 792,881,

882, 903.

Anomalocera
huamel, 924.

Anomia
caput-serpentis, 401

.

decollata, 409.

detnmcata, 409.

ephippium, 411.

/lera, 410.

rostrum-psittaci, 413.

scobenata, 410.

terebratula, 407.

truncata, 411.

turbinata, 415.

vitrea, 403.

Anous
albivitta, 273.

albivittatus, 212.

e«rwZc«s,211,212,271,

272, 273.

cincrcus, 211, 212,

272.

gracilis, 272.

leucocapillus, 273.

Auou s

parvu lus, 211, 272.
stolidus, 273.
tereticollis, 273.

Antennarius
multiocellatus, 222.

Anthersea
billitonensis, 642.

JWftfet, 642.

Antbocephala
castaneiventris, 69.

Anthodiseta

zambesiana, 356.
Anthotbreptus

chlorogaster, 287, 951.

griseigularis, 113.

Antbreptes
chlorigaster, 951.

malaccensis, 621.

Anthns
cM, 390, 391.

maculatus, 430, 619.
gustavi, 430.

peruvianas, 390, 391.
raalteni, 356.
rw/ws, 391.

Antilope

sotmmerringii, '723.

Aparnea
intermittens, 486.

Apenes
corns, 606.

Apbia
meridionalis, 319, 321.

Apbnreus
Mtfffl, 702, 707.

Aplonis
tavuensis, 352.

vitiensis, 352.

Appias
amasene, 700, 707.
a/«ia, 839, 855.
eopw, 700, 707.
<fa/;^:, 838, 855.
formosana, 701.
A/p/w, 700.
inornata, 700, 707.
fca, 838, 855.
Ma;»a, 838, 855.
^o«yi, 481.

vacafls, 700, 839, 855.
zelmira, 700, 707, 839,

855.

zeuzippc, 838.

Aptenodytes
chrysoeome, 654.
longirostris, 653.
magellanicus, 635.
papuus, 653.

Apterodyta
longirostris, 653.
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Ara
glauca, 976.

hyacinthina, 97(1.

macao, 38, 46.

militaris, 46.

s/jm, 976.

Araehnechthva
Jugularis, 112, 286,

343.

Araehnothera
dilutior, 621.

flammifera, 340, 343.

Aramides
caloptcrus, 439.

saraoura, 440.

Area
(Scapharoa) myristica,

820.

Archimantis
annata, 583, 584, 587.

monstrosa, 583, 587.
Arctictis

binturong, 142.

Ardea
episcopus, 953.

javanica, 83.

sacra, 271.
Ardetta

einnamomea, 345, 953.

Are
marginata, 484.

Argalerma
a&warfo, 462, 474, 475,

477.

multisignata, 462, 474.

Argiope
biplicata, 410.

capsiila, 399, 410,

411.

cistellula, 399, 410.

cuneata, 399, 409, 410,

412.

decollata, 399, 409,

410.

jCwfoast, 409.

ncapolitana, 309, 409,

410.

schrammi, 410.

Argiva
caprimulgus, 84*.

hieroglyphica, 848.

Argyria
chrysogyrans, 495.

insons, 495.

vestalis, 494.

Arhopala
nakula, 835, 855.

vikara, 835, 855.

Aricoris

gelatine, 364.

myrtis, 364.

Arinia

boucardi, 71.

Aristeus

antennafus, 309.

edivardsianus, 308, 309,
310.

Aristhala

hainana, 705, 708.
A rremon

aurantiirostris, 56.

rujidorsalis, 56.

Arsacia
ashmoliana, 584.

Arses

insularis, 579.

Artamus
intignis, 671.

leucopygialis, 122.
IcHcorhynchus, 709,

937.

leuoorynus, 283, 342.
Artaxa

varians, 848, S57.
Artena

submira, 849, 857.
Artibeus

quadrivittatus, 880.

Artocarpus
incisa, 30,

Artona
hainana, 704.

Asio
accipitrinus, 348.

galapagoensis, 348.

Aspergillum
strangci, 869.

Aspidoglossa

brachyderus, 589.

Astacoides

frunklini, 756.

madagascarientis, 759,

772, 773, 775.

Astacopsis

franklinii, 760, 764,

765.

Astacus
angulosus, 754.

brasiliensis, 755, 771.
dauricus, 754.

ftuviatilis, 753, 754,

756, 757, 759, 760,

763.

fontinalis, 754.

japonicus, 754.

leptodaetylits, 754.

madagascarientis, 752.

pachypus, 704.

pallijies, 754.

piliiitantis, 755, 771
saxatilis, 754.

torrcntium. 754.

Astarte

sulcata, 403.

Aster

glutinosns, 464.

Astictopterus

diocles, 842, 856.

olivascene, 692.

subfasdatus, 842,
856.

wnicolor, 692.

Astur
contumax, 92.

hioqaster, 80.

poliocephalus, 91.

tuchiro, 354.

trivirgatus, 340.

Asturinula

meridionalis, 354.

monogrammica, 354,
791.

Atella

phalanta, 699, 706.

sMdj 828, 854.

Athene
capensis, 354.

variegata, 290.

Athrostictus

opalesccns, 592.

sericatus, 592.

Athyrna
lactaria, 647.

leurothoe, 697, 706.

venilia, 646.

Atolmis
rubricollis, 9.

Atretia

gnomon, 400, 412, 413,
415.

Atricilla

catesbyi, 194.

megalopterus, 194.

micropterns, 194.

Attacus
cynthia, 388.

insular is, 388.

prycri, 388.

roa&feeri, 388.

Attagen
rtWtf, 650.

Attatha

rcgalis, 848, 857.

Atticora
cyanolev.ca, 67.

Attila

torridus, 139.

Atys
cylindrica, 819.

elongaia, 819.

exigua, S69.

Aulaeorhamphus
cceruleogtblaris, 17
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Axius
stirkynchus, 778.

Azazia

monstratura, 489.

Barbatula
pusilla, 359.

subsidphurca, 131.

Barsine
cruciata, 29.

flammealis, 28, 37.

flavivcnosa, 30, 37.

gloriosa, 29, 37.

inflexa, 29, 37.

lineata, 29.

mactans, 29.

funicea, 29.

Barsinella

mirabilis, 385.

Basileuterus

culicivorus, 52.

mesochrysus, 52.

uropygialis, 52.

Batrachostouius

Septimus, 944.

Belideus
arwtf, 274.

Bembidium
rnexicanum, 603.

(Notaphus) >AW, 602.

(
)
placitum, 602.

(Peryphus) pamirense,

718.

( ) punctulipenne,

718.

( ) rogersi, 602.

( ) submactdatum,
603.

Bernicia

antarctica, 436.

Bias

musicus, 129.

Biblis

leucocyma, 826.

Bithia
exclusa, 852, 858.

Bizone
ataa, 28.

bellissima, 27, 37.

coccinea, 28, 37.

Blasipus
bridgesi, 183.

crassirostris, 183.

heermanni, i83.

polios, 183.

Blepharis

kuklii, 586.

Boarmia
delicata, 490.

Bolborhynchus
monaehus, 77.

Bolborhynchus
muritms, 77.

rubrirostris, 77.

Bolina
agrotoides, 487.

confirmans, 487.

cuncaris, 487.

evelina, 487.

faseiolaris, 487.

ochrodes, 487.

perpendicularis, 487.

Bombyx
w«, 705.

Boreogobius
stuvitzii, 319.

Boroa
punctivaga, 28.

Bos
americanus, 392.

Botaurus
pozciloptilus, 578.

Botys
agavealis, 494.

butyrosa, 493.

caldusalis, 850, 858.

campalis, 494.

eratalis, 494.

eurytalis, 494.

gastralis, 494.

glaucusalis, 494.

helcitalis, 494.
jopasalis, 850, 858.
luciUa, 494.

olivia, 494.

plebeialis, 494.

principalis, 494.

unitalis, 850, 858.

vinacealis, 850, 858.

Brachypodius
melanocephalus, 618.

Brachypteryx
malaccensis, 617.

murintis, 617.

Brachypus
cinereifrons, 611, 617.
plumosus, 618.

Brachyurus
steerii, 949.

Bradycellus
htcidus, 592.

subobsolefus, 593.

Bradyomis
pallidus, 357.

svbalaris, 357.

Bradytus
compactus, 717.

Broderipus
acrorhynchus, 1 10, 285,

342, 380, 616, 710,

948.

palawanciiHs, 711, 616.

Brotogerys
Ann, 46.

Bruchigavia
cora/linxs, 186.

gouldi, 186.

jamesonii, 186.

melanorhynchtis, 190.

pomare, 186.

Bruuia
antica, 15, 36.

Buarremon
brunneinuchus, 56.

capitalis, 55.

castaneiceps, 439.

chrysopogon, 38, 56.

leucopis, 439.

tibialis, 56.

Bubalus
seligniceros, 882.

Bubo
orientalis, 790.

Bubulcus
coromandus, 624, 712.

Buccinulus

affinis, 862.

intermedins, 862, 864,

869.

Buccinum
albescens, 809.

blainvillei, 811.

cancellation, 811.

globosum, 809.

horridum, 810.

jacksonianum, 865.

lacteum, 865.

margaritiferum, 808.

Buceros
hydrocorax, 277, 278.

melanoleucns, 358.

mindanensis, 277, 278,
946.

ruficollis, 671, 672.

semigaleatus, 279, 280,

339, 341, 379, 380.

Buchanga
assimilis, 357.

cineracea, 615.

leucopkcea, 615,
Budytes

vmdis, 82, 710, 950.
Bufo

melanostictus, 722.
vulgaris, 977.

Bulimus
balstoni, 311.

clavator, 311.

iodostylus, 74.

irazuensis, 73, 74.

josepkus, 73, 74.

moreleti, 311.
wafarreH-Ms, 73, 74.
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Bulinius

obtusatus, 311.
watersi, 311, 314.

(Eurytus) eros, 312,
314.

(Otostomus) napo, 312,

314.
(-——) quadrifasciatus,

312, 314.

Bulla
lignaria, 960.

solida, 819.

Bullia

persica, 730, 733.

Bursa
concinna, 815.

Butalis

grisola, 129.

latirostris, 280, 284.

Butastur
indicus, 612, 709.

Buteo
desertorum,, 349.

japonicus, 579.

latissimus, 44.

pennsylvanicus, 44.

solitarius, 346, 348,

350.

vulgaris, 349.

Butorides
javanica, 83, 114, 345,

624.

Cacatua
hmmaturopygia, 107,

281, 340, 379, 937.

Cacomantis
flabellifomiis, 125.

inspcratus, 671.

merulinus, 613, 709.

sepulchralis, 936, 945.

Cadulus
acuminatus, 868.

C'alamoherpe
fumigata, 430.

subflavescens, 430.

C'alesia

comesa, 849.

flabellifera, 849, 857.

gastropachoides, 849,

857.

Calialcyon

coromanda, 944.

C'alisto

zangis, 480.

Calleida

jansoni, 60S.

Imtipennis, 608.

semirubra, 608.

Calliana

pieridoidcs, 687, 694.

Callidryas

ca#/fa, 640, 783,
855.

crocafe, 837, 855.
senn<s, 481.

Calligrapha
violaceo-maadata, 147.

Callimorpba
jacobem, 484.

Calliscotus

bowreyi, 489.

Calliste

dowii, 54.

francisca, 54.

frantzii, 54.

gyroloides, 54.

icterocephala, 54.

larvata, 54.

Callorhynchus
antarcticus, 117.

Calobates
melanope, 343.

Calocoris

(Megaccelum) lustra-

tus, 461, 466.

Caloenas

luteovirens, 565.

nicobarica, 289.

Calophrena
cruciata, 605.

laevigata, 605.

Calornis
amboinensis, 88.

chalybea, 622.

gidaris, 88, 89.

metallica, 88, 89, 97.

aitofa, 88, 289.

panayensis, 113, 287,

343,622,710, 951.

purpiirascens, 88, 89.

viridescens, 88.

Calpenia
kkasiana, 5.

C'amarbynchus
cincreus, 137.

Campephaga
melanops, 95.

Campephilus
magcllanicus, 434.

Campias
seduhis, 140.

Catnpylopterus
kemilcucnrus, 68.

Campylorhynch us

zonatus, 51.

Cancer
pagurus, 783, 784.

(Astacus) capensis, 754.

755.

Cancros
fluviatilis, 753.

Canis
antarcticus, 376.
anthus, 376.

aureus, 376.
azarae, 376.

cancrivorus, 376.

famelicus, 376, 392.

familiaris, 373, 374,
376.

fulvus, 376.

hodophylax, 116, 788.
lagopus, 376.
laniger, 376.

latrans, 789.

J«i>KS, 116, 374, 376,

788.

vulpes, 376.

Capissa

aurifiava, 19.

fasciata, 20, 36.

fiavens, 20.

innotata, 19, 36.

insolita, 20.

pallens, 19, 36.

vagesa, 19.

Capito
bourcieri, 47,

richardsoni, 141.

steerii, 140.

Capnodes
calida, 490.

Capreolus
capreea, 887, 917,

928.

curopcBus, 917.

leucotis, 924.

pygargus, 887, 9i7.

Caprimulgus
brachyurus, 94, 95.

europcBus, 249.

manillensis, 944.

Carabus
stoliczkanus, 713.

Caranx
hippos, 218.

Carbo
albiventer, 652.

Cardiastethus

Wcofor, 461,466.
tcstaceus, 466.

C'ardium
hystrix, 819.

pulchelhtm, 870.

pulchrmn, 819.

(LaeTicardiuin) ««*-

frrt/c, 819.

Cariacus
antisiensis, 924.

campestris, 923.

chilmsis, 923, 924.

columbianus, 887, 921.
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Cariacus
gi/mnotis, 887, 921.

leucurus, 887, 919, 920.

macrotis, 887, 919, 921.

mexicanus, 887, 919,

921.

ncmorivagus, 925, 926.

pcdudosus, 922.

peruvianas, 887, 920.

punctulatus, 922.

rujinus, 925, 926.

™//«s, 925, 926.

savannarum, 887, 920.

m»m7«, 887, 920.

siniplicicornis, 925.

superciliaris, 926.

toltecus, 887, 921.

virginianus, 887, 918,

919, 950.

whitcleyi, 926.

(Blastocerus) campes-

tris, 887, 923.

( )
paludosus, 887,

922.
(Coassus) ncmorivagus,

887.

( ) r^/fesas, 887.

( ) ,.,,/««, 887, 924.

( ) simplicicornis,

887.

( ) superciliaris,

887.

( ) whitelyi, 887.

(Furcifer) antisiensis,

887, 923.

( ) chilcnsis, 887.

Carollia

brevicauda, 880.

Carpodectes
nitidus, 39, 40, 65.

Carpophaga
<g«ea, 113, 288, 344,

623, 952.

assimilis, 126, 574.

berusteini, 573.

chalybea, 85.

chalybura, 85.

concinna, 85, 89.

formosa, 572.

Zatfraws, 102' 103, 104,

105.

leclancheri, 568.

magnified, bib.

mclanochroa, 671, 672.

pacifica, 104, 274.

pistinaria, 672.

puella, 574.

roseinucha, 85.

rubriccra, 289, 549,

671.

nimida. 549.

Carpophaga
van-wycki, 289, 671.

.joe®, 99.

Casuonia
tubulifera, 604.

Cassicus

prevosti, 58.

Castalius

/•O.TOS, 833, 855.

Casuarius
australis, 214.

beccarii, 214.

bennctti, 390.

cdwardsi, 389, 390.

galeatus, 80, 214.

kaupi, 389.

papuanus, 389, 390.

salvadorii, 213.

iricaruncidatus, 214.

u?iiappendiculalus,3Hd,

390.

westermanni, 389.

Casyapa
thrax, 641.

Catarractes

chrysocome, 654.

chrysolophus, 654.

Catascopus
angulicollis, 605.

chontalcnsis, 605.

validus, 605.

Oatharistes

atratus, 45.

Cathartes

««ra, 435.

papa, 45.

Catharus
franf.rii, 40, 50.

gracilirostris, 40, 50.

melpomenc, 38, 50.

Catopkaga
%efo, 838, 855, 858.

neombo, 838, 855.

paulina, 838, 855.

Oatopsilia

gnoma, 699, 707.

Ceblepyris

fetftt, 87.

plumbea, 95, 96.

rujiventris, 87.

sumatrensis, 614.

Celia

costaricensis, 600.

Cencliris

contortrix, 631.

Centrites

?%£>•, 432.

Centrococcjx
eurycercus, 614.

viridis, 283, 341, 709,

946.

Centropus
ateralbus, 289, 290,

671.

eurycercus, 614.

phasianus, 125.

supcrciliosits, 359.

Centurus
hoffmanni, 49.

pitcherani, 49.

Cephalophus
anehicta, 743.

burchellii, 743.

grimmius, 743.

longiceps, 744.

melanorrhous, 743, 744.

monticola, 743.

niger, 744.

£>Z«fo, 744.

rufcrista, 744.

Cephalopterus
gfabricollis, 66.

Cephalotes

minor, 875.

pcronii, 316, 875.

Cerchneis
sparveria, 45.

Cercocebus
fuliginosus, 791.

Cercumacra
tyrannina, 61.

Ceritliium

(Vertagus) kvehi, 817,

821.

( ) turritum, 817,

821.

Cerostoma
vittella, 495.

Cerotoma
m igrofasciata, 996.

Certhia
malaccensis, 621.

sanguinca, 347.

Cervulus
amostylis, 899.

aureus, 899.

lacrt/mans, 887, 899.

muntjac, 887, 899.

raroesM, 887, 899.

sclateri, 899.

tumultous, 899.

Cervus
rttfwis, 887, 913.

a#raft, 902.

antisiensis, 924.

aristotelis, 900, 901.

cms, 907, 909.

barbarus, 910,911.
campestris, 923.

canadensis, 887, 88b,

897,912,913.
eaprcolus, 917.
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Ceryus
cashmeerianus, 887,91-,

918.

caspious, 909.

chilensis, 923, 924.
columbianus, 921, 922.

customs, 891.

culindricornis, 891.

dama, 913, 915.

davidianus, 9U6.

duvauceUii, 905.

dybowskii, 909.

elaphus, 887, 891, 910,

911,912,928.
eZdi, 906.

eguinm, 900, 901.

euopis, 1)08.

eustephanus, 887, 911,

912.

gymnotis, 920, 921.

'hippelaphus, 903, 904.

hortulorum, 908.

humilis, 927.

kopschi, 909.

#aASi, 902.

lepidus, 902.

leucuru.% 919.

lewisii, 922.

macrotis, 921.

mandarin//*, 908.

mantckuricus. 90S,

909.

minor, 909.

»»«r«Z, 887, 911, 912.

mariannus, 901.

matheroni, 891.

mesopotamicus, 791,

914, 915.

mexicanus, 919, 921.

mohwcensis, 903, 904.

mmtf/ac, 898, 899.

///'moral is, 919.

nemoriragus, 925.

nigricans, 902.

patudosus, 922.

peronii, 904.

perrieri, 891.

philippinus, 901.

porcinus, 902.

pseudaxis, 908, 909.

pM<fa, 927.

pygargus, 917.

reevesii, 899.

rufinus, 925.

r«</ws, 925.

rasa, 903, 904.

savannarnm, 920.

schomburqki, 905.

«'*«, 908.

similis, 920.

simplicicornis, 925.

Cervus
swmhoii, 901.

faeranus, 909.

tarandus, 928.

tetracerus, 891.
timoriensis, 903, 904.
toltecus, 921.

virginianus, 919.

wallichii, 913.

xanthopygus, 887, 911.

(Axis) am, 887.
(Dama) dama, 8S7,

914.

( ) mesopotamicus,

887, 914.

(Elaphurus) davidia-
nus, 906.

(Pseudaxis) caspicus,

887.

( ) dybowskii, 887.

( ) euopis, 887.

( ) kopschi, 887.

( ) mantchuricus,

887.

( ) si-fra, 887, 908.

( ) taevanus, 887.

(Rucervus) duvaucelli,

887, 905.

( )cWi, 887.

( ) schomburgki,

887.

(Rusa) alfredi, 887.

( ) aristotelis, 887,
901.

( ) equinus, 887.

( ) hippelaphus,

887, 903.

( ) /h<M«, 887.

( ) lepidus, 887.

( ) mariannus, 887.

( ) nigricans, 887.

( -) philippinus,

887.

( )
porcinus, 887.

( ) swmhoii, 887.

Ceryle
cabanisi, 48.

rudis, 355.

sfe««fa, 434.

Cestracion
phiUppi, 117.

Cethosia

iiWw, 699, 707.

chrysippe, 645.

Cetosparnctes

eburneus, 162.

Cettia

forfipes, 980.

Ceyx
arqentata, 10", 108,

'341, 943.

Ceyx
lepida, 81.

Chaea
lophioides, 220.

Chasrocampa
chiron, 483.

suffusa, 642.

Charodes
transtincta, 490,

Chastopterus

norvegicus, 338.

Cluetura
2>2«>7fl, 936, 944.

Chalcococcyx
malayanus, 945.

Chalcophana
costatipennis, 144.

discolor, 144.

rufipennis, 144.

semirufa, 988, 989.

wiiformis, 989.
Chalcophaps

indica, 953.

stephani, 289, 671.

Ckalcopsitta

rubrifrons, 93.

Ch;ilcopsittacus

scintillatus, 93.

Cbalcosia
diana, 704.
nympha, 704, 708.

Chaleostetha

insignis, 621.

Chaly'be

iefti, 604.

Chantaspelia
passerina, 43.

rufipennis, 43.

Cliamjepetes

unicolor, 42.

Charadrius
cantianus, 624.

/wfcws, 82, 344, 711,

937.

geoffroyi, 82.

peronii, 344, 711.
veredus, 82.

Cbaraxes
a#wa, 832, S54.

afhamas, 831.

rf«a, 832, 854.

harpax, 832, 854.

lunawara, 832.
marmax, 831, 832,

854.

samatha, 831 , 854.

schreiberi, 640.

Charis
crocea. 364.

holosticta, 304.

2'ns, .".('tl.
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Charis
ochrias, 365.

perone, 364, 365.

poeciloptera, 365.

sulpkurea, 365.

velutina, 364.

Chasiempis
sandvicensis, 346.

Chasmorhynchus
tricarunculatws, 40,

66.

Cheiruonea
tridactylus, 164.

Chelys
inatamata, 378.

Chibia
assimilis, 96.

hottentota, 88, 614.

megalornis, 88.

Cbilobothrus
inornatus, 789.

Chilomenes
lunata, 448.

Chiloscylliurn

ocellatum, 117.

Chione
(Marcia) lavigata,

870.

Chionis
minor, 578.

Chiromachaeris
candai, 66

Chiroxiphia
linearis, 66.

Chiton
siculoides, 868.

Chlamydophorus
truncatus, 228, 673,

677, 679.

Chloephaga
poliocephala, 436.

Clilorita

«rf(Yte, 462, 476.

Cblorolampis
caniveti, 71.

osberti, 38.

salvini, 71.

sedulus, 140.

Chlorophanes
guatemalensis, 54.

spiza, 54.

Chlorophonia
callophrys, 39, 54.

Chlorospingus
albitemporalis, 55.

Chroicocepbalus
atricilla, 194.

bovapartii, 207.

brunneicephalus, 198.

brunnieeps, 198.

capistrafus, 200.

Chroicocepbalus
cirrhocephalus, 204.

cucullatus, 195.

franklini, 195.

gelastes, 193.

glaucodes, 204.

glaucotes, 203.

ichthya'etus, 198.

kitlitzii, 195, 205.

leucophthalmus, 193.

maculipennis, 202.

melanocephalus, 200.

minutus, 206.

persona-tits, 196.

Philadelphia, 207.

pileatus, 200.

plumbiceps, 204.

ridibundus, 200.

saimdersi, 205.

schimperi, 195.

serranus, 194.

sidmlirostris, 207.

tibetanus, 198.

Cbroicoptera
vidua, 580.

Chrj'Sieglia

ferrifasciata, 13, 36.

magnifica, 13.

Chrysoeoccyx
klaasi, 131.

Chrysocolaptea
erythrocephalus, 612.

lucidus, 379, 942.

maculiceps, 942.

Chrysoena
tuteovirens, 505, 565.
victor, 568.

wWws, 506, 566, 567.
Chrysomitris

bryantii, 56.

Chrysorabdia
viridata, 19, 36.

Chrysotis

farinosa, 38, 46.

pulverulenta, 46.

Churinga
rufifrons, 10, 36.

Cicindela

JeZtt, 588.

./fofe-i, 588.

stoliczkana, 713.

Cicinnurus
regiiis, 98.

Ciconia

a^fl, 625.

episcopus, 633.

maguari, 633.

Ciucia
pallida, 484.

Cinclodes
patachonicus, 433.

Cinnyris

aspasioides, 81

.

auriceps, 80.

dementia, 81.

frenata, 79.

fuliginosa, 129.

gutturalis, 355.
jardinii, 355.
julias, 951.

microrhyncha, 355.

splendida, 129.

venusta, 130.

senobia, 81.

Cirrhocephalus
poiocephalus, 204.

Cirrochroa
lanka, 827.
wrya-, 827, 854.

Cisthene

niveata, 384.

Cisticola

cursitans, 708, 710.

grayi, 286.

isodactyla, 356.

ruficeps, 286, 671.

semirufa, 286.

Cittocincla

»^ta, 619.

Cixius

sancta-helena, 462.
Clangula

histrionica, 479.
vulgaris, 479.

Clerome
arcesilaus, 827, 854.

eumeus, 697, 706.

Clupea
harengus, 338.

sprathis, 338.

Clupeilarus

antipodum, 181.

fuscus, 173.

Clytanthus
ignobilis, 721.

Coassus
auritus, 926.

peruvianus, 920.

superciliaris, 926.

whitelyi, 926.

Coccystes

coro/nandus, 936,

946.

jacobinus, 359.

Coccyzus
minor, 47.

Co?ligeiia

clemenciee, 68.

Coelomera
atro-ccerulea, 152.

Ccelops

/*&&», 878.
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Ccerostria

avernalis, 799.

mitralis, 799, 800.

Colaenis

delila, 481.
Colaptes

rupicola, 140.

Colaspoides

virtdicollis, 144.

Coleura
seychellensis, 879.

Colius

leucotis, 358.

Oollita

griseola, 16.

lilacina, 16.

parva, 16, 36.

vetusta, 16.

Collocalia

esculenta, 283.

francica, 280, 282, 283.

fuciphaga, 429.

linehi, 429.

troglodytes, 283.

Colluricincla

megarhyncha, 96.

parvissima, 122.

rufigaster, 122.

Colpodes
aurotinctus, 598.

chontalensis, 598.

chrysopterus, 599.

cyanostolus, 598.

duplex, 596.

gratus, 596.

intergeneus, 596.

lactipes, 597.

lebioides, 599.

obscurellus, 596.

ovaliceps, 719.

parviceps, 597.

princeps, 599.

procephalus, 597.

prolixus, 597.

prolongatus, 600.

prostomis, 598.

stricticollis, 595.

superbus, 599.

viridiauratus, 599.

Coluniba
albilineata, 43.

amarante, 574.

cyanovirens, 542, 559.

diademata, 540.

dupetit-thouarsii, 503,

539.

felicite, 565.

#<zw?, 565.

/brsfcri, 505, 525.

gularis, 503, 570.

hypogastra, 558.

Ooluuiba
iogastra, 558.

/a*»S», 502, 554.

kurukiiru, 502, 525,

541.

purpuro-leucoce-

phalus, 539.

superba, 545.

leucotis, 505.

luteovirens, 565.

magnified, 575.

melanocephala, 502,

551, 552, 951.

monacha, 550.

wa«a, 549.

occipitalis, 695.

«•««*-, 437.

oopa, 502, 527,541.
pectoralis, 559.

perlata, 557.

porphyracea, blfi, 526.

porpyrea, 525, 553.

p;«^a, 502, 574.

pulchella, 551.

purpurata, 502, 507,

525, 526, 528, 529,

531, 532, 533, 534,

540.

regina, 502.

rivoli, 503, 561.

roseicapilla, 537.

roseicollis, 554.

subvinacea, 43.

superba, 542, 543,

544.

taitensis, 502, 541.

wrens, 559.

viridis, 502, 560.

viridissima, 535.

xanthogaster, 502, 540.

roe'i?, 99.

Columbella
terpsichorc, 807.

(Aiiachus) nigricostata,

807, 821.

( ) pKetto, 807.

Coluuibula
campestris, 141.

Columella
angasi, 865.

dermestoides, 865.

interrupta, 865.

lineolata, 865.

Columella
lactea, 865.

Coruposia
sybaris, 484.

Conehylodes
diphtheroids, 493.

Ooudica
palpalis, 486.

Contopus
wrens, 64.

Couurus
asto, 38, 46.

hilaris, 75.

hofmanni, 40, 46.

murinus, 75.

nanday, 77.
patagonus, 75.

smaragdinus, 434.

Couus
andamanensis, 804,821

.

articulatus, 796, 798.

carnalis, 796, 798.

ceylanensis, 805.

hepaticus, 732.

japonicus, 796.
largillierti, 796.
lucidus, 795.
mahogani, 797.

melviim, 795, 798.

nebuhsus, 796.

pastinaca, 731, 732.

quercinus, 732.

scabriusculus, 796.

tabidus, 732.

tornatus, 797.
w'n/o, 732.

ximines, 797.
Copaxa

expandens, 387.

gemmifera, 387.

Copsychus
mindanensis, 285, 342,

949.

Coptodera
scintillans, 605.

Coracias

caudatus, 354.

Coralliopbila

barclayana, 806.

C'orbula

forfisulcata, 819, 821.

nasuia, 869.

Corvus
comix, 976.

corone, 976.

e««i, 622.

javanensis, 622.

om<, 289.

philippinus, 113, 287,

343,381,710,951.
jw«Htt*,611, 622.

va/idus, 622.

Corydalla
gmtavi, 430.

lugubris, 286, 380, 710.

Corymica
armaria, 851, 858.

Cosmophila
erosa, 486.
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Cosmosouia
auge, 484.

tyrrhene, 484.

Cossa
basigera, 21.

brunnea, 22, "7.

jiallida, 21.

quadrisignata, 21, 37.

Cossypha
verticalis, 129.

Coturnix
communis, 578.

Craeticus

cassicus, 97.

Crambouiorpba
splcndens, 8.

Crania
anomala, 400, 414.

lamcllosa, 414.

personata, 414,415.
ringens, 415.

rostrata, 415.

suessia, 415.

Craspedophora
magnified, 123.

Crasaat ella

. radiata, 820.

Crastia
cupreipennis, 823, 853.

modesta, 823.

Crareropus

*«rAi, 356.

Crax
glubiccra, 42.

Creagrus

fmeatus, 210.

Crenella
harhafa, 871.

Creobroter
apicalis, 585.

pictipennis, 585, 587.

urban us, 585.

Crepidula
tometitosa, 8(17.

Criniger

ewretfi; 110, 380.

jfrafor, 618.

palawancnsis. Oil,

618.

simpler, 129.

Crioeeris

australis, 152.

mgripes, 152.

Criopus
fimhriatus, 414.

oreaden sis, 41.">.

Crithagra
chrysopyga., 130.

insular/*, 577.

Crotophaga
tuleirostris, 47.

Cryptospira
cymbalum, 866.

ovulum, 866.

Crvpturus
bartletti, 142.

boucardi, 39, 40, 41,

42.

sallei, 142.

transfasciatus, 141.

varicgatus, 142.

Cr3-stallogobi us

Mifcwwu, 318, 329, 331,

332, 334, 335, 337,

338.

Ctenolabrus
rupestris, 329.

Otenostoma
latieolor, 588.

sigma, 588.

Cuculus
basalis, 945.

chalcites, 940.

cineraceus, 125.

coromandus, 940.

hypcrytlirus, 946.

malayanus, 945, 940.

merulinus, 945.

sepulchralis, 945.

threnodes, 945.

Culapa
mnasiclcs, 825, 853.

Cuncuma
Icucogaster, 91.

Cureeus
aterrimus, 432.

Curtonotus
pamirei/sis, 717.

putzeysi, 600.

substriatus, 601.

Cuscus
orientals, 274, 275.

Cyanaleyon
tfw/;.s, 79.

macleayi, 122.

Cyanocitta
pulchra, 439.

Cyanocovax
6<M«, 138.

mystacalis, 138.

oz-fowi, 138.

Cyanopolius
cooAi, 789.

Cyanospiza
ctm, 57.

cyanea, 57, 58.

Cyanotreron
cyanoviretis, 504, 543.

monaeha, 504. 550.

Cyelopborus
' «%*, 499.

hispidi/lus, 499.

Cyelopborus
pinnulifer, 499.

(Myxostoma) bathi/-

rhaphe, 497, 498.
'

Cyclopides
' camn-tes, 704, 707.

subradiatus, 693.

subvittatus, 692, 693.

Cyclopsitta

lunulata, 937.

Cyclopsittacus
melanogenys, 92.

Cyelorbis

flavipectus, 38, 53.

subfiavescens, 53.

Cyclostoma
croeeum, 311.

planorbulm, 49X
Cyclostrema

fofts, 862, 864,

868.

Cyclotus
boucardi, 73, 74.

mexicanus, 73.

Cycnia
punctivaga, 28.

Cydalima
eonchylalis, 850, 857.

Cydosia
nobilihlla, 495.

Cylichna
pygnuea, 869.

Cymindis
glabrella, 719.

Cynocephalus
gelada, 1.

mormon, 791.

Cynonycteris
ample.viiuvalata, 877.

brachyotis, 316.

Cynopterns
laiidens, 875.

marginatum, 877.
seherzeri, 875.

Cynthia
arswwe, 639, 646.

deione, 639.

Cyornis
banyumas, 615.

phmppimnsis, 109. 284,

342, 94S.

Cyprsea
australis, 867.

gangra-nosa, 816.

pvwj, 731, 733.

Cypaelua
mysfacei/s, 81.

pallidas, 976.
parvus, 131.

Cyrenia
iiutrtia, 362.
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Cyrenia
pyrippe, 362.

Cyrestis

acilia, 646.

rocks, 698, 706, 829,

854.

risa, 829, 854.

thyodamas, 698, 706.

828, 854.

t'yrtostoruus

andamanicus, 620.
asiaticus, 620.

aurora, 611, 620.

brevirostris, 620.

flammaxil/aris, 620.

frenatus, 79, 97, 620.

jugularis, 620, 710,

951.

lutenia. 620.

melanogaster. 81.

os«a, 620.

pectoralis, 620.

rhizophora, 620.

*>?am, 620, 621.

zenobia, 81. 620.

Cystineura
dorcas, 480.

Dacelo
gaudichaudi. 1*4.

tyro, 94.

Dacnis
venusta, 54.

Darna
mesopotamka, 8^7.

914.

4««, 89?... 913.

Damalis
alciphron, 847, 857-

concana, 4.

plaginota, 847, 857.

Damopbila
amabilis, 71.

Danais
«#ms, 644.

a^fra, 695, 706, 822,

853.

archippus, 480.

chrysippus, 638, 695,

706, 822, 853.

citrina, 643.

<?fewMo, 297.

gloriola, 643.

hegisippus, 638.

yamaicensis, 480.

jitventa, 637.

limniace, 695, 706.

melaneus, 822, 853.

philomela, 637.
plexippus, 695, 706,

822, 853.

Proc. Zool. Soc.

Danais
septenlrionis, 822,

853.

similis, 637.

tyrta, 822, 853.

vulgaris, 822. 853.

Daption
capensis, 737.

Dusvcrotapha
speciom, 114, 280, 281,

285.

j

Dasypus
minutus, 228, 229.

sexcinctus, 226, 227,

228, 229, 673, 674,

677, 678, 679.

vellerosus, 228, 229.

wtfosiw, 228, 229.

Debis
europa, 706.

mekara, 824.

Decelea
bowreyi, 486.

Deileuiera

artcmis, 386.

pellex, 386.

signata, 386.
• Deilepbila

lineata, 483.

Deiopeia
pulchella, 298.

speciosa, 484.

Deipbobe
laticeps, 580, 587.

ocellata, 580.

Delattria,

henrici, 68.

Delias

descombesi, 839, 856.

tmftoz, 839, 856.

iiiferna, 734.

pasitho'e, 839, 856.

Dendrobiastes
basilanicus, 114.

Dendrockelidou
mystacea, 289, 290.

Dendrocolaptes
puncticollis, 60.

sancti-fhoma, 60.

Dendrocygna
autumnal is, 44.

vagans, 346, 712, 954.

Dendrceca
estiva, 52.

blackburnia, 52.

pennsylvanica, 52.

vieilloti, 52,

Dendropieus
goertce, 131.

Dendromis
susurrans, 60.

— 1878, No. LXV1I.

Dendrortyx
leucophrys, 40, 42.

Dentalium
octagonum, 868.

Destuia

orftafts, 493.

prognealis, 493.

Deudorix
epijarbas, 834.

jarbas, 834.

melampus, 834.

9»Jftwa, 834, 855, 858.

xenophon, 834.

Diabrotica

costatipennis, 996.

fuscomaculata, 994.

fuscomarginata, 149.

gracilis, 150, 151.

jansoni, 994.

niarginata, 151.

mexicana, 149.

multipunotata, 149.

nigrolineata, 149.

nigromaculata, 150.

nigrovittata, 995.

novemmaculata, 995.

peruana, 151.

sexplagiata, 151.

sexpunctata, 148.

tripunctata, 148.

variolosa, 151.

ventricosa, 148.

viridimacidata, 150.

waterhousei, 993.

Diadema
alimena, 647.

a«ffe, 297.

«rw, 699, 706.

ne.rina, 297, 647.

ofaheita, 297.

Diala
imbricata, 867.

^u'eta, 867.

i'ffr/rt, 867.

Dias
longiremis, 330.

Dicasum
cinereigidare , 950.

«««««?, 107, 111.

hamatostictum, 286.

hirvndinaceiim, 125.

modestum, 380, 381.

ruhriventre. 111, 950.

svhistaceum, 107, 111.

vulneratum, 82.

Dichirotricbus

alticola, 713.

Diccplus

^oAri, 589.

Dicranostreptus, 671.

megarhynchus, 289.

67
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Dicrocercus
hirwndinaceus, 355.

Dicruropsis

assimuis, 96.

megalornis, 88.

Dicrurus
assimilis, 96.

balicassius, 614.

divaricatus, 357.

lamostictus, 615.

leucophceus, 615.

leucops, 615.

marginatum, 339.

megalornis, 88.

megarkynchus, 615.

mirabilis, 284, 614.

palawanensis, 611, 614,

615.

pectoralis, 88, 615.

stefts, 109, 380, 614,

948.

Dictyopicus
jardinei, 49.

Digama
figurata, 5.

hearscyana, 4, 5.

insulana, 5.

similis, 5.

Diglossa
plumbea, 54.

Dilophonota
cenotrus, 484.

omplicdem, 484.

etfo, 483.

Diornedea
brachyura, 740.

demersa, 653.

exulans, 740.

fuliginosa, 740.

melanophrys, 740.

Dione
vanillce, 481.

Diphyllodes
gulielmi tertii. 792.

Diplokarpus
exstriatus, 601.

DiBcina
atlantioa, 400, 415,

416.

fallens, 415.

norvegica, 4)5.

ostreoides, 415.

Discophora
celinde, 827.

wecAo, 827, 854.

toWta, 826, 854.

*aJ, 826, 854.

Dissura
episcopus, 633.

maguari, 633.

Doleschallia

comrii, 643, 646.

pratipa, 828, 854.

Dolgoma
anguUfera, 20.

brunnea, 20, 37.

reticulata, 20.

Domicella
atricapilla, 79.

cyanauchen, 79.

Zo;y mysorensis, 79.

rubra, 86.

schlegeU, 86.

sci/itillata, 93.

Dominicanus
antipodum, 180.

antipodus, 180.

azarm, 181.

./Wfee*, 180.

fuscescens, 173.

fuscus, 173.

marinus, 180.

pelagicus, 180.

verreauxii, 181.

vetula, 180.

vociferus, 180.

Donax
sordidus, 870.

Dorycha
bryanta, 40, 70.

Doryphora
mstkians, 992.

brunneipenni.% 989.

decorata, 992.

dorsomaculata, 146.

flavipennis, 989.

flavoguttata, 145.

flavomarginata, 146.

hybrida, 991.

imperialis, 991.

insularis, 147.

limbalipennis, 990.

militaris, 991.

oeellata, 991.

porosa, 990.

punctipennis, 145.

vittaticollis, 993.

vittatipennis, 990.

Dreata
perWa, 848.

taooensis, 848, 857,

859.

Drepanis
coccinea, 347.

jfaya, 348.

sanguinea, 347.

Drepanodes
pionaria, 490.

Drepanoptila
h-olosericea, 504, 505,

506, 513.

Drusilla

catops, 645.

myops, 645.

Dryinacedu9
beccarii, 91, 97.

Dryiuocataplms
cinereiceps, 611,

617.

Drymopca
affinis, 356.

brevicaudata, 980,

982.

isodacfyla, 356.

Dryinophila
cinerascens, 83.

Dryococcyx
harringtoni, 613.

Drvoscopus
a#)ifs, 357.

cwWa, 357.

gambensis, 128.

major, 128.

salimcB, 357.

Dyctis
leucocyma, 826, 853.

Dysithamnus
semicinereus, 60.

striaticeps, 60.

Dysporus
cyanops, 652.

piscator, 651.

s«fa,114, 954.

Echis
carinatus, 977, 978.

coloratus, 977, 978.

Eclectus

grandis, 78.

linnm, 92.

mcgalorhynchus, 78.

personatus, 86.

polt/chlorus, 79, 92, 93,

289, 290.

rhodops, 81.

roratus, 78.

Edela
ruficeps, 619.

Edoliosoina

sp. inc., 671.
muelleri, 95.

schisticeps, 96.

tenuirostre, 95.

Eileina

caniola, 17.

Elainea
cdbiceps, 433.

frantzii, 63.

pagana, 38, 63.

subpagana, 63.

Elanoides

furcatm, 45.
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Elanus
hypoleucus, 939.

Elaphodus
cepkalopkus, 790, 887

899.

michianus, 887, 900.
Eligma

narcissus, 7-

Elminia
longicauda, 129.

Elousa
albicans, 48G.

Elymnias
hainana, 69(5, 706.
lais, 638.

nigrescens, 638, 696.
tinctoria, 826, 853.
undularis, 826.
vasudeva, 826, 853.

Emarginula
flWrrfa, 868.

niffosa, 868.

tasmanice, 868.

tenuicostata, 868.
Eruballonura

nigrescens, 876, 877.
Embernagra

raffrayana, 876.
striaticeps, 56.

Empidonax
flaveseens, 64.

Empusa
coronafa, 586.

Empyreuma
pugione, 484

Engina
astricta, 807.

Ennomos
testacearia, 643.

Entomobia
stores, 282, 341, 379,

937, 943.

Entomogramma
fautriv, 849, 857.

Enyo
camertus, 483.

Eonycteris
speltea, 877.

Eos
cyanogenys, 86.

indica, 578.

riciniata, 86.

rubra, 86.

Epeira
tuberculosa, 799.

Epicrates

angulifer, 789.
Epitelarus

neglectus, 184.

Epomophorus
comptns, 879.

Epomophorus
monstrosus, 879.

Erastria

includens, 486.
Erato

bimaculata, 866.
Erebus

agarista, 488.
o2ora, 488.

odorata, 488.
Eresia

drypctis, 269.
I'unii'c, 269.

mechanitis, 269.
Ergolis

alternus, 698, 706.
ariadne, 698.

Erites

angularis, 825, 853.
madura, 825.

Eronia
bdescens, 838, 855.

Erosia
incongrua, 491.

Erythra
phmnicura, 953.

Ervthrauchoena
humeralis, 126.

Erythropitta

erythrogastra, 948.
£oefe', 430.

Estrelda

cyanogastra, 358.
Etroplus

maculatus, 217.
Eubagis

^«fl:, 480.

Euchajtes

insulata, 484.

Eudamus
capucinus, 482.

trinitad, 482.

Eudromias
^o//royi,281,28S,344,

624, 711.

modesfus, 438.
mongolicus, 344, 711.
veredus, 82.

Eudyncimis
mindancnsis, 946.

picata, 671.

Eudyptes
chrysocome, 577, 654,

655.

ckrysolophus, 654.
diademafus. 654.

nigriventris, 654.

pachyrhynchus, 655.

saltator, 654.

Eugenes

J "'gens, 68.

Eugenes
spectabilis, 40, 68.

Euglyphia
hieroglyphica, 485.

Euglyphis
procopialis, 850,

858.

Eumelea
rosalia, 851, 858.

Eumomota
supcrciliaris, 49, 100.

Eunectes
murinus, 378.

Eunica
faftfa, 480.

Eupherusa
egregia, 71.

Euphonia
crassirostris, 54.

elegant issima, 54.

gouldi, 54.

Euplagia
*era, 847, 848.

Euplectes
capensis, 358.

franciscana, 130.

nigriventris, 358.
Euploea

alcathoe, 823, 853.
angasii, 297.
bremeri, 638.

callithoe, 644.
core, 823.
crassa, 822.

dewne, 823.

distincta, 296, 297.
e/eK/fo, 296, 297.
erimas, 733.
eupator, 733.
eurianassa, 644.
/etam, 695, 70(3.

godartii. 824, 853.
Ae/ci'ta, 297.
ipkianassa, 644.
Jessica, 733.
layardi, 695.
limborgii, 823, 853,

858.

margarita, 823.

menetriesii, 638.
mtdciber, 63S.
wo.r, 644.

philomela, 637.
subdita. 823, 853.
Moom, 638.

treitschkii, 644,

Euptoieta
hcgesia, 481,

Euptychia
argentelbx, 265.

ithama, 266.
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Euptyehia
philodice, 264, 265.

phocion, 265.

pyracmon, 265.

rogersi, 265.

vetones, 265.

Eurema
formosa, 836.

Eurycoleus
belti, 606.

Eurygona
amphidccta, 361.

hypopkcea, 360.

inconspicua, 361.

leucorrhoa, 360.

russata, 361.

Eiirylajmus

javanicus, 143. .

steerii, 110.

Eurystomus
(*#»•, 354.

crassirostris, 671.

orientalis, 108, 282,

341,379,613.
Euscarthmus

squamicristatus, 62.

sosterops, 138.

Euschema
aurilimbata, 846, 857.

excubito-r, 846, 857.

horsficldi, 846, 857.

rnalayana, 846.

militaris, 704, 708, 846,

857.

Eusemia
africana, 381.

incongruens, 381.

Euspiza
americana, 58.

Eustephanus
fernandensis, 434.

galeritus, 433.

Euthisanotia
timais, 485.

Falco
babylonicus, 2.

barbarus, 2.

hendersoni, 262.

hiogaster, 80.

Felis

jubata, 656.

lanca, 655, 656.

leopardus, 239.

uncia, 289.

Fischeria

bmtica, 580.

laticcps, 580.

ocellata, 580.

Fissurella

scutclla, 868.

Fissurellidsea

scutella, 868.

Fistulana
' cfeua, 967.

Foclina

sfofa, 849, 857.

Formicarius

hoffmanni, 62.

Formicivora
boucardi, 61.

Franeolinus
granti, 359.

rovuma, 359.

Fregata
ajMitfa, 273, 650.

minor, 650, 651.

Fregetta

grallaria, 735, 736.

rnelanogastra, 736.

Frenula
jeffreysii, 407.

Fringilla

minuta, 287.

Fulica

«W, 351.

armillata, 291.

gallinuloides, 291.

leucoptera, 291.

Fuligula
collaris, 479.

marila, 479.

nationi, 477, 478,

479.

rufina, 479.

Funchalia
woodwardi, 298, 309.

Furcifer

chilensis, 924.

Furnarius

figulus, 139.

pileatus, 139.

Fusus
abnormis, 811, 821.

Gabiatius

bathyrhynchus, 182.

georgii, 182.

pacificus, 181.

Gadus
esmarkii, 330.

mertangus, 330.

morrhua, 330, 338.

Galbula
rnelanogenia, 47.

Gallicrex

cinerea, 953.

Gallinago
megala, 345, 953.

paraguaice, 438.

scolopacina, 345,

712.

Gallinula

stenura, 83.

chloropus, 344, 953.

euryzonoides, 288.

345.

nesiotis, bTl.
Gallus

bankiva, 953.

Garabetta
pulverulenta, 127.

Gampola
fasciata, 27, 37.

Gandhara
sm*z, 15, 16, 36.

Gasterosteus

aculeatus, 330.

Gastrochsena
tasmanica, 869.

Gastropacka
vishnu, 848.

Gavia
andersoni, 186, 187.

atricilla, 194.

aicdouini, 179.

bonapartii, 207.

capistrata, 200.

cirrhocephala, 204.

citrirostris, 164.

eburnea, 162.

gelastes, 192.

glaucotis, 204.

gouldi, 186.

hartlaubi, 188.

jamesoni, 185.

kittlitzi, 205.

maculipennis, 202.

melanocephala, 200.

minuta, 206.

mw, 162.

personata, 196.

pomarre, 185, 186, 187,

190, 191.

ridibunda, 200.

roseiventris, 204.

sabini, 209.

serrana, 196.

siibtdirostris, 207-
tridactyla, 164.

Gavina
audouini, 179.

bruchi, 177.

crttta, 177.

heinei, 177.

kamtschatchensis, 177.

zonorhynchus, 177-

Gazella
<&m<z, 726.

dorcos, 929, 930.

euchore, 741

.

granti, 723, 724, 725.

726.
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GazelLa

mohr, 726.
soemmerringi, 726.

walleri, 929, 930.

Gecinus
viridis, 934.

Gegenes
hainanus, 703, 707.

nostrodamus, 703.

Gelastes

andersoni, 186.

columbinus, 192.

corallinus, 186.

gouldi, 186.

lambrnschini, 192.

leucocephalus, 192.

rubriventris, 122.

Geoffroius

aruensis, 80.

cyaniceps, 671, 672.

heteroclitm, 671,

672.

Jceyensis, 86.

pucherani, 81.

rkodops, 80.

schlegelii, 80, 81.

simplex, 672.

Geopelia
humeralis, 126.

tranquilla, 126.

Geothlypis
poliocephala, 52.

trichas, 52.

Geotrygon
cceruleiceps, 43.

chiriquensis, 43.

costaricensis, 39, 40,

43.

montanus, 43.

Geranoaetus
melanoleucus, 434.

Ghoria
albocinerea, 13, 36.

sericeipennis, 13.

Gibbula
pulckerrima, 818.

Ginglymostoma
cirratum, 117.

Gladius
(Kimella) cancellation,

818.

Glaucidium
capense, 354.

Glaucus
argentatoides, 167.

argcntatus, 167.

audouini, 179.

borealis, 179.

canus, 177.

consul, 165.

gladalis, 166.

Glaucus
glaucescens, 167-

glaiicopterus, 167.

lacrymosus, 177.

leucopkceus, 169.

leucopterus, 166.

michakettesii, 169.

occidentals, 172, 176.

zonorhynchiis, 176.

Glissa

variegata, 485.

Glycyphila
fasciata, 655.

gouldi, 655.
Glyphodes

bivitralis, 849, 857.

sfofo&s, 849, 857.

Glyphorhynchus
cuncatus, 60.

Glyptolenus
rv.gicollis, 595.

Gnathospiza
raimondii, 137-

Gnophria
ceramensis, 14.

Gobiosoma
nilssonii, 331.

stuvitzii, 319.

Gobius
ata, 319, 320, 321,

322.

linearis, 332.

nilssonii, 331.

pellucidus, 319, 321,

322.

stuwitzii, 319, 320.

Gonatus
amcenus, 652.

Goniurus
catillus, 482.

proteus, 481.

Gonodonta
nutrix, 486.

Gongylus
ocellatus, 977.

Gracula
javanensis, 622.

Arefrt, 289, 671.

«o6z'fe, 347.

Grallaria

perspicillata, 62.

Granimodes
grandirena, 487.

Graucalus
caledonicus, 87.

hypoleucus, 122.

rnelanops, 95.

personatus, 87.

pollens, 87.

gfrtaftwr, 108, 283, 380,

947.

Graucalus
sumatrensis, 614.

temmincki, 87.

Grimmia
splendidula, 743.

Grypotes
insularis, 462,

475.

Guiraca
cinerea, 137-

Gygis
Candida, 273.

Gymnotus
electricus, 221.

Gynsecia
rfe'rce, 480.

Gynautocera
papilionaria, 846.

Hadena
abida, 486.

Htematopus
afer, 438.

leucopus, 437.

unicolor, 578.

Hsemophila
stolzmanni, 137.

Halcyon
albicilla, 671.

ckelicutensis, 354.

diops, 79.

erythrogastra, 577-

macleayi, 122.

pileata, 578.

«wicta, 94, 289.

senegalensis, 131.

sordida, 94.

striolata, 354.

winchelli, 944.

Haliaetus
girrenera, 91.

leucogaster, 91.

leucoryphus, 393.

Haliastur
girrenera, 91.

intermedins, 282, 340.

709, 937.

Halieus
(Hypoleucus) verruco-

sus, 652.

Haliotis

MM, 819.

Halpe
tawna, 690, 703.

ceylonica, 690,
'695.

dolopia, 690.

lutei&quama, 690.

radians, 690, 694.

Hamadryas
zoilus, 644.
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Hapa
contorta, 461, 466.

477.

Harpactes
ardens, 107, 943.

Harpalus
alienus, 591.

cceruleatus, 714.

indicola, 714.

liodes, 715.

masorcoides, 715.

melaneas, 714.

sulcatulus, 592.

turcuius, 714.

Harpyia
cepkalotex, 875.

Hebomoia
glaucippe, 837, 855.

Hedymeles
ludoviciana, 58.

Heleotragus
reduncus, 745.

Heliastes

lepidurus, 216.

Heliconius
charithonia, 481.

Heliodoxa
henryi, 69.

jacula, 69.

Heliomaster
constanti, 69.

Heliophorus
belenus, 702.

Helix
adrfa, 72, 74.

asopus, 72, 74.

auriculina, 73.

boivini, 861.

boncardi, 72, 74.

brcnchleyi, 861,864.
congener, 496, 497.

cornu-gigantetim, 312.

decollata, 967.

guestieriana, 312.

herJclotsi, 106.

luhuana, 106.

miranda, 495.

myomphala, 496.

peliomphala, 105,

106.

quadridentata, 73.

simoda, 106.

vesicalis, 312.

(Camena) congener,

105, 106.

( ) congenita, 496,

497.

( ) lewisii, 495,

496.

Helminthophaga
peregrina, 52.

Hemifusus
corona, 796, 798.

Hemipkaga
poliocephala, 113, 952.

Hemipodius
melanotus, 127.

Heniiprocne
zonaris, 67.

Henicorhina
lexicophrys, 51.

leucosticta, 51.

Hennotimia
aspasioides, 81.

auriceps, 80.

Herodias
garzetta, 345, 712.

intermedia, 953.

Herona
angustata, 829, 854.

marathus, 829.

Hesperia
Jarfa, 688.

baracoa, 483.

benjamini, 841.

6eforw», 690, 703, 707.

bevani, 688.

cahira, 843.

contigiia, 687.

divodasa, 703.

dolophia, 690.

eZfofa, 688.

/am, 688.

gremius, 689, 703, 707.

^kumara, 687, 688, 843.

mangala, 688, 703, 757.

matkias, 703, 707,
843.

moolata, 843, 856.

murdava, 689.

narooa, 687, 694.

quinigera, 703, 707.

seriata, 688.

subgrisea, 689, 694.

foowa, 688.

Hesperophanes
cribricollis, 720.

Hesudra
divisa, 12, 36.

Hestia
cfora, 637.

Icuconoe, 637.

Heterochvoa
<%?a, 480.

Heteroclitus

tartaricus, 261.

Hiaticula

inornata, 127.

Hierococcyx
pectoralis, 946.

Hferodula
rfe/fe.rfl, 581.

Hierodula
laticollis, 581, 582.

(Rbombodera) afri-

cam, 582, 587.

( ) 4«i!Zfri, 580,

587.

( )
fratricida, 581.

587.

( ) macropsis, 581.

( ) pushdifera, 583,

587.

( ) taprobana, 583,

587.

( ) tectiformis, 580,

581, 582.

Hippotragus
myer, 745.

Hirundo
mtkiopica, 129.

francica, 282.

frontalis, 95.

fuciphaga, 429.

gutturalis, 579.

javanica, 95, 109, 342,

615, 709.

meycni, 432.

nigricans, 95.

rmtica, 579.

Histia

papilionaria, 846, 857.

Homarus
capensis, 755.

Homoptera
posterior, 487.

terrosa, 487.

Horeites

brunncifrons, 981.

brunnescens, 980, 982.

mafor, 981.

pallidus, 980, 982.

robustipes, 980, 982.

Horornis
fortipes, 980, 982.

Humpbreyia
strangci, 869.

Hyasna
'brunnca, 422, 425, 426.

427.

emwta, 416. 417, 419,

421, 422, 423, 424,

425, 426, 427, 428.

sto'ftfa, 422, 423, 425,

426, 427, 428.

Hyalina
sKiSo, 866.

ITyblfea

puera, 486.

Hydrocoloeus
minutus, 206.

Hydropotes
'inermis, 887, 916.
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Hydremia
nipalensis, 430.

Hylochelidon
nigricans, 95.

Hylomanes
gidaris, 100.

Hylophilus
decurtatus, 53.

Hyloterpe
philippincnsis, 109.

Hymenia
perspcctalis, 493.

Hymenopa
coronata, 586.

Hymenopus
bicornis, 580.

Hyomoschus
aquations, 6S2, 680.

Hypena
lunifera, 492.

Hypereompa
regains, 848.

Hyperythra
angulifascia, 851, 858,

859.

limbolaria, 851, 858.

Hyphantoruis
hrachyptera, 130.

nigriceps, 358.

tea-for, 130.

Hypochera
chalybeata, 130.

Hypogramma
confusa, 487.

sublucida, 487.

Hypolais
opaca, 129.

Hypolithua
chlanioides, 592.

perlucens, 715.

puberulus, 592.

Hypolyctena
/isi'as, 833, 855.

Hypopyra
feniseca, 642.

Hypoaidra
ochrca, 492.

Hypotsenidia
striata, 345.

torquata, 114, 288,

345.

Hypothymis
azurea, 109, 284, 615,

948.

ccBlestis, 107, 109.

Hypotriorchis
severus, 937.

Hypaa
alciphron, 4.

canaraica, 3.

heliconia, 3, 4, 6.

Hypsa
sericaa, 3.

silvandra, 642.

subsimil is, 847, 857.

Hypsinephua
ellipticus, 716.

Hypeipetea
ph'dippincnsis,2Sf), 342,

380.

rvfigularis, 949.

Hyria
vinacea, 491.

Iantkcenaa

griseigularis, 288.

Ichthyacopus
inermis, 220.

Icterua

baltimore, 59.

grace-anna, 137.

prosthemelas, 59.

Ionotreron
ionogastra, 559.

melanocephala, 552.

wawa, 550.

occipitalis, 569.

rivolii, 561.

viridis, 560.

Iole

elivacea, 618.

Iora
scapularis, 619.

viridis, 619.

Iotreron
chrysorrhoa, 553.

vlnirnicB, 561.

hyogaster, 559.

iogaster, 504.

melanocephala, 504,

552.

melanospila, 552.

wa»«, 504, 549.

rawZi, 504, 561.

viridis, 504, 560.

xanthorrhoa, 553.

Ilerda

Jetowt, 702, 707.

Indicator

archipelagicus, 794.

795.

barianus, 795.

conirostris, 793, 794,

795,

m'te, 794, 795.

maculatus, 795.

wio/or, 795, 930, 935.

malayanus, 794, 795.

minor, 794, 795.

sparrmani, 795.

varieqatus, 795.

xanthonotus, 794, 795.

Iriw

leucophthalmus, 193.

Irriaor

crythrorhynchus, 355.
Ithomeia

e«fe»«z, 362, 363.
imifatrix, 362.

Ixias

andamana, 837.

(7?r/»«, 837, 855.

latifasciata, 837.

moulmeinensis, 837,

855.

pallida, 837, 855.

pirenassa, 837.

goicirier, 110, 285,342,
710, 949.

Ixus
nigricans, 356.

Ismene
mo, 686, 703, 707.

benjamini, 841, 856.

iktifl, 842, 856.

jeffreysi, 406, 407.

suhfasciata, 686.

Isognomon
savioensis, 820.

Isoteinon

atkinsoni, 693, 695,

844.

khasianus, 693.

masuricnsis, 693, 694.
svbtestacens, 844, 856.

Ispidina

picta, 131.

Iasus

coleoptratns, 462, 463,

471.

Jaaaus

wollastoni, 462, 476.

Jodis

Janstonensis, 490.

Jimonia
almana, 699, 706, 828,

854.

genoveva, 480.
itfa, 639.

jpAtfo, 646.

?«otfi«fra,639,698,670,

828, 854.

lemonias, 828, 854, 698,
706.

awowe, 698, 706.
orithyia, 828, 854.
CT7Z£<ftz, 297, 646.

Kallirna

limborgii, 828, 854.
Katba

apicalis, 17.
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Katha
cucullata, 17.

nigrifrons, 17, 36.

terminalis, 17, 36.

Klais

guimeli, 69.

merriti, 69.

Korawa
pallida, 12.

Kraussia
lamarckiana, 871.

Kricogonia
lyside, 481.

terissa, 481.

Kurukuru
Clementina, 535.

dupctit-thouarsi, 541.

mercieri, 536.

nebouxii, 541.

purpuratus, 507, 541.

roseicapilla, 533, 537.

sanwensis, 545.

superbus, 543.

swainsonii, 532.

taitensis, 542.

temminc/cii, 544.

xanthogaster, 540.

Kurutreron
chrysogaster, 505, ."41

.

coralensis, 505, 528.

oopa, 505, 542.

Laclinophorus
leucoscclis, 603.

hngnlus, 603.

soulptifrons, 604.

semirufus, 603.

Lagopus
mutus, 793.

scoticus, 793.

Lalage
dominiea, 108,284,342,

709, 948.

te-M, 87, 671.

polygrammica , 87.

Lamna
cornitbica, 117.

Laropides
(slianus, 833, 855.

alexis, 833, 855.

fog&cws, 702, 707.

ceraunus, 481.

ei!p«, 833.

kandarpa, 702, 707.

833.

Lamprolaema
rhami, 68.

Lamprosoma
chapuisi, 983.

coruscum, 984.

cyaneum, 985.

Lamprosoma
ignicaudatum, 984.

inornatum, 984.

testudineum, 984.

Lamprotomis
metallicus, 88, 89.

Lamprotreron
apicalis, b'21.

porphyracea, 535.

porphyreus, 504.

porphyria, 569.

porphyrostictus, 543,

544.

superba, 126, 504,

543.

Laniarius

affinis, 357.
salima, 357.

Lanius
cucullatus, 79.

£a/-«, 87.

lucionensis, 342, 380,

614, 709, 947.

melanocephalus, 618.
nasutus, 341, 708, 709,

947.

smithii, 128.

Laroides
americanus, 175.

argentaceus, 167.

argentatoides, 167.

argentatus, 167.

argenteus, 167.

audouini, 179.

borealis, 169.

eachinnans, 169.

californicus, 175.

ca7iescens, 177.

chalcopterus, 166.

cinerea, 164.

fuscus, 173.

glacialis, 166.

glaucescens, 167.

glaucoides, 166.

glaucus, 165.

harengorum, 173.

leucophatts, 169.

leucopterus, 166.

major, 167.

melanotvs, 173.

michahellesii, 169.

occidentalis, 172.

177.

procellosus, 177-

n'ssa, 164.

subleucoptenis, 166.

tridactylus, 164.

Larus
«#/hs, 171, 172, 174,

175.

albipennis, 203.

Larus
«/6ms, 162, 163, 180,

206.

antipodus, 180.

arabicus, 193.

arcticus, 166.

argentatoides, 167, 169,

175, 176.

argentatus, 166, 167,

168, 169, 170, 171,

172, 173, 174, 175,

176, 180.

argenteus, 167.

atricilla, 160, 194, 195,

200.

atricilloides, 206.

audouini, 158, 160,177,
179.

huthynnchus, 181.

belcheri, 160, 182, 183.

bonapartii, 196, 206.
brachyrhynchus, 164,

178, 179.

brachytarsus, 162.

brehmii, 192.

brevirostris, 165.

bridgesi, 183.

bruchi, 177.

brunneicephalus, 197,
200.

6«Me™, 187, 190, 191.

eachinnans, 160, 161,

168, 169, 170, 171,

172, 173.

cahiricus, 201.
cahirinus, 201.

californicus, 175, 176,

177, 178.

candidus, 162.

canescens, 200.
(wjws, 160, 163, 175,

176, 177, 178, 179.
c<«ws major, 177.

capistratus, 158, 200
206.

chalcopterm, 166, 167.
cinerarius, 163, 20o.

cinereo-caudatus, 195.

cinereus, 167, 173, 177.
cinhocephalus, 197,

202, 204, 205.
co/tam, 208, 209, 210.
columbinus, 192.

consul, 165.

corallinus, 187.

crassirostris, 160, 174,

183, 193.

cucullatus, 195.

cyanorhynchus, 177.

delawarensis, 175, 176,

177, 178.
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Larus
dominicanus, 161, 180,

181.

d'orbignyi, 206.

ebumeus, 158, 162.

epargyrus, 169.

erythropus. 200.

fabricii, 180.

flavipes, 173.

franklini, 195, 205.

fritzei, 181.

frobeni, 182.

frontalis, 181.

fuliginosus, 156, 157,

160, 182, 184.

furcattis, 160, 210.

fuscescens, 170, 173.

/ws«<s, 158, 161, 167,

170, 171, 172, 173,

174, 175, 181, 192,

183.

gavia, 164.

gelastes, 160, 191,

192.

^re??ei, 192.

georgii, 181.

giganteus, 165.

glaeialis, 165.

glaucescens, 167.

glaucodes, 203.

glaitcoides, 163.

glaucopterus, 167.

glaucotes, 203.

glaucotis, 196, 197.

glaucus, 158, 165, 166,

167.
hamatorhynchus, 184.

hartlaubi. 188, 189,

205.

heermanni, 160, 182,

183, 184, 185.

heinei, 177.

hempriehi, 193, 194,

976.

heuglini, 171-

hutchinsii, 165, 166.

hybemus, 177.

ichthyaetus, 159, 170,

198.

minor, 198.

i&landicus, 165, 166.

jamesonii, 185.

AiYftfei, 195.

kotzebui, 164.

kroicocephalus, 198.

lacrymosus, 198.

lambruschini, 193.

leuceretes, 165.

leucocephalus, 191.

leucomelas, 181.

leucophsus, 169. 170.

Pboc. Zool. Soc.—

Larus
leuoophthalmus, 193,

194.

leucopterus, 166.

litforeus, 180.

maculatus, 180.

maculipennis, 187, 197,

201, 202, 203, 204.

wuybr, 177, 185, 198.

marinus, 158, 161, 167,

179, 181.

masauanus, 193.

maximus, 180.

medius, 173.

melanoeephalus, 199.

melanorhynchus, 190,

206.

melanurus, 174, 183.

mexicanus, 177.

minor, 166.

minutus, 159, 206.

modestus, 160, 183, 184.

mulleri, 180.

«8Dtw, 163, 179, 200.

nigrotis, 206.

nivetis, 162, 175, 177,

178.

novcB-hollandice, 185,

186, 187, 188, 189,

190.

occidentalis, 171, 172,

173, 174.

pacificus, 159,161, 181.

payraudei, 179.

personafus, 196.

phmocephalus, 189, 204.

Philadelphia, 206, 207.

pipixcan, 195.

phimbiceps, 159.

poiocephalns, 189, 204.

pomare, 190, 191.

procellosus, 177.

quadrieolor, 179.

ridibundus, 158, 190,

193, 194, 198, 200,

201.

r^rt, 163.

rtssa, 163.

roseiventris, 204.

roseus, 159, 208.

n>s«/, 208.

sabini, 209.

saundersi, 195, 205.

schimperi, 195, 205.

scopulinus, 185, 187,

188,189, 191,193.

major, 186.

seoresbii, 160, 161, 184,

185.

serranus, 196, 197,

202.

1878, No. LXVIII.

Larus
smithso-nianus, 168-

subroseus, 192.

svckleyi, 177, 178.

tenuirostris, 192.

torquatus, 164.

tridactylus, 158, 163,

164.

verreauxi, 161, 181.

vetula, 181.

vociferus, 180.

warnecki, 164.

sotwhynchus, 176,

177.

(Blasipus) heermanni,

183.

(Bruchigavia) melano-

rhynchus, 190.

(Pagophila) ebumeus,

162.

(Rissa) brevirostris,

165.

Laryngogramma
gularis, 570.

Lasea
australis, 870.

Lasiommata
muirheadi, 696.

Latiaxis

elegans, 74,

Latirus
cayohuesonicus, 796,

798.

decoratus, 812, 821.

fastigium, 812,821.
incarnatus, 813.

infundibidum, 796.

Latrunculodes
nilssoni, 331.

Latrunculus
aZiws, 318, 319, 320,

321, 323.

nils/oni, 331.

pellucidus, 318, 319,

321, 322, 323, 330,

332, 333, 334, 337.

338
stawto', 318,319,320,

321, 322, 323.

Laurona
ergolis, 485.

Lebadea
attenuata, 829, 854.

ismene, 829.

Lebia
callizona, 607.

charina, 607.

coreula, 607.

Leda
(Adrana) newcombi,

314.

68
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Legatus
albicollis, 63.

Leiocnemis
frivola, 717.

himalaica, 716.

tartaric, 716.

Lema
bifida, 983.

semisepia, 983.

sufiriani, 982.

Lerncmias
debilis, 366.

hypoglauca, 367.

orpheus, 366.

parthaon, 366.

pelarge, 366.

theages, 366.

Lepidopleurus
antiquus, 868.

Leptocircus

virescens, 841, 856.

Leptodon
vncinatus, 45.

Lopton
australis, 863, 864,

870.

Leptoptila

cassini, 43.

verreauxi, 43.

Leptotrachelu8
panamensis, 600.

puncticollis, 600.

Leptura
rubriola, 720.

Lepyrodes
geometralis, 705,

708.

Lestris

antaretica, 181.

fusca, 181.

scopulina, 188.

Lethe
arcadia, 824, 853.

europa, 696.

meTcara, 824, 853.

wAria, 824, 853.

vertna, 824, 853.

Leucocerca
nigritorquis, 109, 284,

709, 948.

LeucophreuB
belcheri, 182.

fuhginomis, 184.

hrematorhynchus, 184.

heermanni, 183.

modestus, 183.

scoresbii, 184.

Leucotreron
cw(a, 572.

gironicri, 287, 508,

569.

Leueotreron
giilaris, 570.

Leucus
arcticiis, 166.

chalcopterus, 166.

fusczts, 173.

glaucesccns, 167.

glaucus, 165.

leucopterus, 166.

marinus, 180.

Lia
quadrianmdata, 607.

Liburnia
(Ilburnia) ignobilis,

462,471.
Libythea

myrrha, 832, 854.

Limicola
plati/rhynchus, 708,

712.

sibirica, 712.

Limnaetus
pkilippensis, 281

.

Limnas
bryaxis, 362.

c&rideata, 362.

melanochlora, 362.

Limopsis
macgillivrayi, 871.

Limosa
agoccphala, 280, 288.

/trfoa, 141.

hudsonica, 141.

lapponica, 708, 71 1

.

Lingula
tons, 820.

Lipaugus
holerythrus, 65.

Lithosia

angulifera, 20.

antica, 15.

apicalis, 17.

aureola, 18.

beema, 10.

breuipennis, 17.

chilomorpha, 23.

complanula, 16.

distorta, 25.

<?it»€S, 14.

^«s, 7, 8.

gilveola, 18.

griseola, 16.

helveola, 17,

innotata, 19.

insolita, 19, 20.

intermixta, 17.

magnifica, 13.

museerda, 27.

natara, 15.

nigrifrons, 17.

nigripars, 19.

Lithosia

llivea, 15.

quadra, 14.

remelana, 10.

reticulata, 20.

rotundipennis, 23.

sambara, 19.

sarawaca, 15.

sprya, 15, 16.

stramineola, 16.

vagesa, 19.

varana, 15.

vetusta, 16.

viridata, 19.

Litorina
melanacme, 817.

novce-zelandia, 817.

striata, 449.

undulata, 816.

vcntricosa, 817.

Lituus
irm's, 499.

Lophius
piscatorius, 220.

Lophogaster
typicus, 780.

Lophosalea
anamallayana, 153.

Lophostrix
stricJclandi, 45.

Lophotragus
michianus, 900.

Loriculus
hartlaubi, 107, 340,

708, 709, 937.

regidus, 281

.

Loripes
ovum, 870.

Lorius
cyanauchm, 78, 79-

domicella, 79.

hypoenochrous, 289.

sqitamatus, 86.

Loxia
psittacea, 347.

Loxioides
bailloni, 346.

Loxura
atymnus, 835, 855.

Lucia
dilama, 701, 707.

cpws, 701.

Lucinia
cadma, 480.

eifrww, 860, 864.

pennsylvanica, 861.

qitadrata, 863.

rosea, 860, 864.

tetei, 870.

(Codakia) tafri, 863,

864. 870.
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Lycsena
elpis, 833.
kandarpa, 702.

roxus, 833.

picta, 373, 374, 375,

376.

Lyclene
artocarpi, 30.

assamica, 33, 37.

cuneigera, 33.

delicata, 31.

discistriga, 32.

cuprepioides, 32.

humilis, 30.

inconspieua, 32.

indistincta, 33, 37.

interscrta, 32, 37.

obsoleta, 32, 37.

palmata, 31, 37.

promineiis, 31, 37.

radians, 30, 31, 37.

rubricosa, 30, 37.

spilosomoides, 33.

strigipennis, 32.

terminata, 33.

undulosa, 33.

zebrina, 31, 37.

Lyctocoris

campestris, 461, 463.

Lygus
apicalis, 461, 463,

467.

Lymanopoda
euopis, 266.

Lyncornis
macrotis, 944.

mindanensis, 1)36,

944.

temminckii, 944.

Macucus
cynomolgus, 791.

Macaria
acidaliata, 491.

>wnz. 851, 858.

Machaeropterus
pyrocephalus, 139.

Machwrorhyiichus
xanthogenys, 95.

Macotasa
biplagella. 25, 37.

Macrobrochis
^as, 7, 8.

interstitialis, 7.

leucospilota, 8.

nigresceus, 8.

Macrocercus
inacao, 77.

Macroglossa
luteata, 844, 856.

orientalis, 844, 856.

Maerones
vittatns, 218.

Macronus
striaticeps, 110, 114,

115, 949.

Macronyx
croceus, 356.
striolatus, 356.

Macropodus
pugnax, 215.

Macropteryx
comata, 944.

mystacea, 81, 95.

Maeropygia
amboiiiensis, 82, 90.

browni, 671, 673.
de>ry«, 90, 99.

eurycerca, 280, 288,
952.

keyensis, 89.

phasianella, 89, 99.

tenuirostris, 288.

turtur, 89.

Maurorhaphis
acuta, 464.

Macroschisrna
tasmania, 868.

Macroxus
adolphei, 662.

boothiai, 663.

chrysosurus, 669.

flavioentris, 668.

fraser i, 441, 664, 665,

669.

griseoflavus, 660.

griseogcna, 667.

irroratus, 668.

£«AZ», 668, 670.

leucogaster, 668.

leucops, 660.

niaurus, 660.

medellinetisis, 668,
669.

melania, 662.

morio, 660.

nicoyana, 662, 664.

pyladei, 662.

ttsniurus, 668, 669.

tephrogaster, 668, 669.

minor, 669.

xanthotus, 667.

Maepha
dttas, 385.

Mahathala
ameria, 703, 707.

(Aiiiblypodia) ameria,

836.

Mahavira
flavicollis, 11, 36.

Majaqueus
aquinoctialis, 773.

Malacoptila

panamensis, 47.

Mangalura
dobsoni, 303.

Manis
tenimincki, 632.

Mantis
bicornis, 586.

coronatvs, 586.

monstrosus, 583.

Manucodia
afra, 98.

goiddi, 123.

keraudreni, 123.

Manulea
calamaria, 18.

gilveola, 18.

Mareca
sibilatrix, 436.

Margarodes
coruhylalis, 850,

vertunmalis, 850.

Margaronia
marthcsiusaiis, 850.

qiuidristigmalis, 493.

Margarornis
rubiginosa, 60.

Marginella

turbinafa, 866.

volutiformis, 865.

Marinula
xanthostoma, 869.

Marpesia
elucha, 480.

Mascaria
crocea, 311.

Mastostethus
salvini, 983.

Mecoceras
bitactaria, 491.

Mecyna
reversalis, 494.

Megacephalou
wwfeo, 629, 630.

Megaceros
hibernicus, 891.

Megaderina
spasma, 879.

Megalasoia
asiatica, 932.

Megalomastonia
litteratum, 311.

Megaloprepia
assimilis, 126, 574.

bernsteini, 573.

formosa, 544.

magnifica, bib.

perlata, 558.

puella, 574.

Megalopterus
plumbcm, 211, 272.
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Megalurus
rv.ficeps, 285.

Megapodius
eumingi, 624.

dillwyni, 953.

duperreyi, 100.

eremita, 289, 290, 671,

673.

hueskeri, 290, 673.

reinwardtii, 100.

rubrifrons, 290, 673.

rubripes, 100, 629.

rufipes, 100.

tumnlus, 126.

Megarhaphis
wollastoni, 461, 463,

464.

Megarhynehus
pitangua, 63.

Megerlia

jeffreysi, 406, 407,

415.

monstruosa, 399, 411.

sanguinea, 407.

truncata, 399,405,406,
410, 411.

Melsenornis
edolioides, 128.

Melagayia
melanocephala, 200.

Melanerpes
formicivoms, 49.

Melania
dicksoni, 728, 732.

dolorosa, 730.

formosensis, 728, 732.

monstrosa, 729.

obliquigranosa, 729,

732.

subplicatula, 729,

733.

tuberculata, 729, 732.

Melanitis

foZa, 824, 853.

wmewe, 696, 706, 824,

853.

Melanitta

fusca, 479.

Melanobatraclius
indicus, 722.

Melanopelargus
episcopus, 344, 953.

Melanopitta
cucullata, 949.

muelleri, 949.

sordida, 949.

steerii, 949.

Mellisuga
coccinca, 347.

Melo
miltonis, 865.

Melonycteris

melanops, 316.

Melozone
leucofis, 40, 56.

Melursus
labiatus, 378.

Mergus
serrator, 479.

Merops
albicollis, 355.

iicofor, 282, 340,

937.

hirundineus, 355.

minutus, 355.

m^er, 347.

ornatus, 121.

philippinus, 107, 282,

340, 709.

pusillus, 355.

superciliosus, 131,

355.

Mesene
arope, 363.

ignicauda, 363.

pyrippe, 363.

sagaris, 363.

silaris, 363.

tyriotes, 363.

Messaras
erymantkis, 699, 707,

827, 854.

Metabletus
tartarus, 719.

Metacanthus
concolor, 461, 462.

Metaxyonyclia
rufolimbata, 987.

Metopiana
peposaca, 479.

Micrastur
semitorquatus, 44.

Microcbera
parvirostris, 69.

Microglossum
alecto, 92.

aterrimum, 92, 125.

Microhierax
erythrogenys, 937.

Micronia
aculeata, 852, 858.

grammearia, 852,

858.

w#«fa, 852, 858.

Micropterus
cinereu.% 437.

Miletus
chinensis, 701,

707.

Milvago
chimachima. 349.

chimango, 435.

Milvulus

forficatus, 65.

Mimeta
flavocinctus, 123.

viridis, 123.

Mino
dumonti, 98.

Mionectes
oleaginus, 63.

Miro
albifrons, 578.

Mithuna
quadriplaga, 21, 37.

Mitra
acwfa, 797, 798.

awnulata, 798.

6erM«, 797, 798.

deburghim, 798.

flammea, 814.

fulvo-lirata, 797, 798.

incisa, 814.

lineolnensis, 865.

»ian<z, 813, 821.

»!««"«, 813, 821.

nitens, fc' 4.

jwa, 865.

puncturata, 798.

schomburglci, 313, 314,

865.

tato, 861, 864, 865.

(Callithea) acupicta,

814.

( ) obeliscus, 815.

(Cancilla) annulata,

814.

( ) philippinarum,

814.

(Cbrysame) tabanula,

814.

(Costellaria) deskayesi,

815.

( ) exasperata,

815.

( ) lincolnensis, 313,

314.

(Cyiindra) undulosa,

814.

Mitrephorus
aurantiiventris, 64.

Misornis
capitalis, 107, 110,114,

115, 342, 380.
woodi, 617.

Mniotilta
varia, 52.

Modiolaria
barbata, 871.

Mohoa
nobilis, 347.

Molops
piliferus, 718.
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Molossus
abrasus, 879.

rufus, 879.

Molothrus
aliens, 59.

Momotus
cequatorialis, 100.

brasiliensis, 100.

lessoni, 48, 49, 100,

101.

Monarcha
uleoto, 289, 671.

chrysomclas, 671.

fulviventris, 83, 84.

inornatus, 83, 671,

672.

insularis, 579.

verticalis, 671.

Montieola
solitarius, 342, 380,

619, 949.

Morasa
lorimeri, 387.

modesta, 387.
Morococcyx

erythropygus, 48.

Morrisia

davidsoni, 412.

gigantea, 411, 412.

Moschus
moschiferus, 1.

Mulona
lapidaria, 484.

Munia
;o0wj, 287, 343, 710,

951.

malabarica, 348.

nisoria, 348.

punctularia, 348.

Murex
angasi, 864.

tetragonus, 806.

(Muricidea) barclay-

anus, 806.

( ) cirrosics, 806.

( ) rustieus, 806,
821.

(Ocinebra) breviculus,

806.

Mas
browni, 274.

Muscicapa
banyumas, 615.

cantatrix, 615.

inornatus, 83, 84.

lugubris, 802.

megarhyncha, 96.

obscura, 347.

sandvicensis, 346.

Muscipipra
vetula, 339.

Muscivora
mexicana, 63.

Mustelus
antarcticus, 116.

Mycalesis

anaxias, 825, 853.

blasius, 825, 853.
charaka, 696, 706.
dorycus, 645.

medtis, 645.

mineus, 825, 853.

rnnasicles, 825.

perseus, 696, 706, 825,

853.

rM»ie£a, 696, 706, 825,

853.

Mycetes
palliatus, 38.

Myiadestes
melanops, 51.

Myiarchus
cincrascens, 64.

crinitus, 38, 64.

lawrencei, 64.

nigricapillus, 64.

panamensis, 64.

semirufus, 138.

Myiobius
erythruriis, 64.

sulphur•eipygius, 64.

Myiodynastes
luteiventris, 63.

Myiolestes

aruensis, 96.

phajonotus, 84.

Myiopsar
cryptopyrrhus, 803.

Myiozetetes

texensis, 63.

Myodioctes
pusillus, 52.

Myoxus
guerlingus, 668.

Myrina
//•c/a, 834, 855.

hiemalis, 640, 643.

rciwa, 640, 643.

Mvristicivora

6/cofor, 89, 113, 952.

luctuosa, 89.

melanura, 89.

spilorrhoa, 89.

Myrmeciza
immaculata, 61.

Myrmedobia
fiiliginea, 461, 466.

Myrmotberula
melmna, 39, 61.

menetriesi, 61.

Mysella
anomala, 863, 870.

Mysella
donaciformis, 863, 864,

870.

Mysis
oculata, 787.
relicta, 787.

Mytilus
crenatus, 449.
edulis, 449.

Myxopoda
anrita, 871, 879.

Myzantbe
pygmcea, 343, 381, 620.

Myzomela
5o?ej, 84.

cardinalis, 353.
chermesina, 352.
erythrocephala, 97.

nigrita, 97.

obscura, 125.

Nabis
capsiformis, 462, 463,

469.

Nacella

jMroa, 862, 864, 868.

Nandinia
binotata, 142.

Nanotragus
pygmtsus, 884.

tragulus, 742.

Napothera
elaoides, 96.

Narathura
hyponutta, 835.

moolaiana, 835, 855.

Nasitema
^)t«ao, 289.

Nassa
albescens, 809.

fo/aWa, 808, 821.

costellifera, 808.

crenulata, 807.

curta, 810.

dispar, 808.

echinata, 810, 821.

elegans, 807.

gemmulifera, 809.

gruneri, 811.

horrida, 810.

intermedia, 865.

jacksoniana, 865.

lurida, 808.

margaritifera, 808.

marginulata, 808.

marratii, 809, 821.

monile, 808.

muricata, 810.

olivacea, 808.

stigmaria, 808.

s«ispwwsa, 810.
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Nassa
taenia, 808.

trinodosa, 810.

(Arcularia) bimaculosa,

810.

(- ) callospira, 810.

( )
globosa, 809.

(——)
granifera, 810.

(Hima) sistroidea, 809.

Natbalis

iole, 481

.

Natica
marochiensis, 866.

Nautilus
imperialis, 966.

pompilius, 955, 958,

961, 962, 969, 970,

974.

striatus, 968, 970.

Nectarinia
aspasia, 289.

aspasioides, 81.

auriceps, 80.

Joiei, 84.

collaris, 356.

/rewata, 79, 125, 289.

fuliginosa, 129.

gutturalis, 355.

insignis, 621.

jardinii, 355.

splendida, 129.

venusta, 130.

Nectarophila

julicB, 951.

sperata, 112, 286, 343,

620.

Nehela
vulturiua, 462, 473,

477.

Neochera
heliconioides, 6.

marmorea, 847, 857.

Neomorphus
radiolosus, 439.

rufipennis, 439.

Neornis
assimilis, 980, 982.

Neotragus
saltianus, 743.

Neptis
aceris, 639.

<z<fara, 830, 854.

adipala, 830, 854.

andaimna, 830.

eurynome, 697.

hainana, 697, 706.

hordonia, 698, 830.

>>w6a, 830, 854.

kamrupa, 698.

rneetana, 830.

plagiosa, 830, 854.

Neptis
rihodmia, 698, 706.

varmona, 830.

Nesocichla

eremita, 577-

Nesospiza
acunhm, bll.

viridula, 461, 463, 464.

Nigrita
canicapilla, 130.

emilice, 130.

Ninox
boobook; 121.

japonica, 940.

lugubris, 936, 940.

philippinensis, 940.

solomonis, 290.

spilocephala, 936, 939.

Nishada
flabrifera, 23.

Nisoniades
diodes, 842.

Niaus
poliocephalus, 91.

tachiro, 354.

Noctilio

leporinus, 880.

Noctua
variegata, 290.

Noda
ftafyj, 985.

boucardi, 986.

Zc/eum, 985, 986.

propinqua, 986.

rufipes, 986.

semicostata, 985.

violaceipennis, 987.

viridis, 985, 986.

Notaphus
semifasciatus, 602.

Notauges
albieapillus, 721.

hildebrandti, 721.

superbus, 721.

Nothocercus
bonapartii, 41.

Notidanus
cinereus, 116.

Notiobia
cupreola, 590.

disparilis, 589.

leiroides, 590.

limbipennis, 590.

parilis, 590.

Nucula
micans, 864, 871-

pusilla, 864.

Nudaria
fasciata, 36.

margaritacea, 36.

Nutuenius
phaapus, 90.

uropygialis, 90, 100.

Nychitona
xiphia, 699, 707, 837,

855.

Nyctala?mon
agistus, 490.

docile, 642.

hector, 642.

Nyctemera
latistriga, 846, 857.

separata, 386.

varians, 847.

Nyctereutes
procyonides, 373, 374,

375, 376.

Nycticorax
caledonicm, 671, 673.

manillensis, 288, 345.

obscurus, 436.

Nyetidromus
albicollis, 67.

Nyctiuomus
plicatus, 879.

Nyctipao
crepuscularis, 642, 849,

857.

Nyctophilia
timoriensis, 876.

Nymphalis
acilia, 646.

frunckii, 832.

schreiberi, 640.

Nympbidium
adelphinum, 368.

a#fr, 368.

heematostictum, 367.

ictericicm, 367.

lycorias, 368.

phliasus, 368.

sicyon, 368.

velabrum, 368.

Nyroca
leucophthahna, 479.

Nysius
sancta-hcleruB, 461, 464,

465.

%»«", 461, 463,

465.

Obeliscus

brunneus, 866.

Oceanites
oceanicus, 735.

Ochria
niveopicta, 485.

Ochthodromus
inornatus, 127.

Oeulina
prolifcra, 401.
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Oeyalus
wagleri, 58.

Odontophorus
guttatus, 42.

Odostomia
eburnea, 866.

Oj>ophora
biplagella, 25.

CEdirhinus

globifer, 549.

insolitus, 289, 290, 549,

671.

CEnas
arenaria, 234.
bicincta, 234, 256, 257.
cafa, 234, 250.

indica, 234, 254.

namaqua, 234, 252.
(Enops

««r«, 45.

falklandica, 435.
CEnistis

<&>«*, 14.

entella, 13, 14, 847,

857.

(E3trelata

brevirostris, 738.

kidderi, 738.

tessom, 737, 738.

wwZZw, 577, 738.

sericea, 738,

Omeotreron
batilda, 505, 569,

570.

felicia, 505, 565.
pectoralis, 559.

virens, 505.

Omiza
schistacea, 851, 858,

859.

Oncocarpus
vitiensis, 102.

Opatrum
hadroides, 456.

Ophiocephalus
striatus, 217.

Ophiusa
delinquens, 489.

Orbicula
lamellosa, 415.

norvegica, 415.

Orca
gladiator, 683.

Orchilus
ecaudatus, 138.

Oreas
caivaa, 745.

Oreopyra
calolcsma, 69.

cinereicanda, 40, 68.

hemileuca, 40, 69.

Oreothraupsis

arremonops, 439.
Oriolus

flavocinctus, 123.
larvatus, 35(5.

viridis, 123.

xanthvnotus, 616.

Omithoptera
arruana, 647.

boisduvalii, 647.
poseidon, 647.

priamus, 647.
Orthis

anomioides, 411.
i$/&fo, 409.

msticta, 411.

lunifera, 410, 412.
Ortbotomus

castaneiceps, 286.
cinereiceps, 950.
frontalis, 110,708,710,

950.

ruficeps, 619.
Orthotylus

mutabilbs, 461, 467.
nassatus, 467.

Ortygometra
cMKWrt, 114, 344, 953.

Ortyx
leyfandi, 42.

Oryx
beatrix, 789.
6fi?sa, 441.

Oryzoborus
atrirostris, 136.

crassirostris, 136, 137.
maximiliani, 137.
melas, 137.

occidentalis, 137.
Osmotreron

axillaris, 113, 287.
vernans, 623, 710

951.

Osphromenus
o//ax, 217.

Ossifraga

gigantea, 737.
Ostinops

montezunw, 58.
Otaria

sfejferi, 371.
ursinu, 371.

Otocyon
lalandii, 376.

Otoglossa
coelestina, 607.

obscurella, 608.

Otus
brachyotus, 348, 434.

Oxeoschistus
phaselis, 267.

Oxeoschistus
rogersi, 267.

Oxycerea
everetti, 622.
leucogaster, 622.

Oxyechus
vociferus, 44.

Oxyurus
spinicauda, 433.

Pacbyarehes
marthesimalis, 850

858.

vertumnalis, 850, 858.
Pachycephala

sp., 121, 122.

albicollis, 79.

brunnea, 84.

flavifrons, 351.

melanura, 79.

mentalis, 79.

nigrimentum, 79.

icteroides, 351.

phmonota, 84.

seiiex, 84.

Pacbylia
./iciws, 483.

Pachypfcila

i«»A.si, 739.

Pachyrbamphus
cincreiventris, 65.

versicolor, 65.

Pacbythone
gigas, 364.

Pagodroma
»2v«a, 737.

Pagopbila
brachytarsa, 162,

ebunwa, 159, 162, 175.

nivea, 162.

Palaemon
canaliculars, 298.

lacustris, 787.
Palinurus

vulgaris, 292, 442.
Pamphila

«!<#«<«, 690, 691.
6a?«6!«s<z;,691,695, 842,

856.

ftraA»««, 691, 692, 695.
confucius, 703, 707.
ethlius, 482.

insolata, 483.
luteisquama, 690.
masoni, 842, 856, 858.
mathias, 691, 843, 856.
nyctelius, 482.

otfw, 483.

palmarum, 690, 695.
phylus, 482.

««*, 692.
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Pamphila
subhyalina, 692.

subockracea, 691.

sylvanus, 689.

utha, 482.

Pandion
leuoocephalus, 86.

solitarius, 348.

Panglima
narcissus, 7.

PangU3
metallicus, 592.

Pantana
fflwpte, 705, 708.

Panterpe
insignis, 40, 71.

Paphia
portia, 480.

Papkiosa
helerue, 70.

Papilio

abderus, 271.

aceris, 639.

acAaifes, 641, 697, 706.

telianus, 833.

affinis, 644.

agamemnon, 841, 856.

ogenor, 641.

agrte, 695.

alcxis, 833.

alimena, 647.

almana, 699, 828.

amasene, 700.

androgeos, 841, 856.

antiphates, 641, 841,

856.

arcadia, 824.

arcesilaus, 827.

aristolochia, 840, 856.

arshw'e, 646.

asclepius, 271.

atymnus, 835.

flw'a, 699.

<m'ow, 697, 700.

baticus, 702.

baldus, 825.

*tM«s, 699.

blasius, 825.

canidia, 701.

castor, 840, 841.

caftZ/a, 640, 837.

chrysippe, 645.

chrysippus, 638, 695.

codes, 698.

codrus, 735.

columlina, 699.

cresphontes, 481.

crocale, 837.

«"w?e, 701.

diphilvs, 840.

rfjVter, 639.

Papilio

doubledayi, 840, 856.

erechtheus, 648.

erymanthis, 699, 827.

euchenor, 648.

eumeus, 697.

europa, 696.

eurypkilus, 697.

eurypylns, 641.

evippe, 700.

fiegyas, 832.

/re/a, 834.

glaucippe, 837.

gliciria, 701.

gnmna, 699.

A<?«7&e, 641, 647, 836.

hegisippus, 638.

AeZ«m«, 696, 706, 840,

856.

homerus, 481.

iacintha, 699.

tVfo, 639.

2>A#a, 646, 828.

ismene, 696, 824.

iswara, 641.

juventa, 637.

fais, 638.

tows, 702.

laomcdia, 639, 698,

828.

lemonias, 698, 828.

leodamas, 648.

leucothoe, 697.

limniace, 695.

Zisi'os, 833.

mahadeva, 840, 841,

856, 858.

malayanus, 697, 70S.

medvs, 645.

megancs, 697, 706, 840,

856.

memnon, 641.

midamus, 823.

mineiis, 825.

mulcibcr, 638.

nerina, 297, 647.

«e"»a, 699, 837.

nomius, 697.

mnone, 698.

onpape, 840, 856.

orithyia, 828.

pammon, 641, 696. 706,

840, 856.

panope, 697, 840.

pasithoe, 701, 839.

pelaus, 481.

perseus, 696, 825.

phalanta, 699.

phidippus, 638, 826.

philoxenus, 840, 856.

plexippus, 695.

Papilio

polydamas, 481.

polydorus, 648.

polytes, 641, 696,

840.

poseidon, 647.

pyrene, 700.

rhadamanthus, 822.

Wsa, 829,

rohria, 824.

sarpedon, 641, 841,

856.

saturata, 697, 706.

segonax, 734.

sesia, 700.

similis, 637.

sinon, 481.

swinhoei, 697, 706.

syedra, 271.

telcarehus, 839, 856.

thersites, 481.

thrax, 641.

taZfta, 826.

«etfjrfa, 297, 646.

venilia, 646.

xenocles, 840, 856.

jripAi'a, 699, 837.

zeleucus, 841, 856.

zelmira, 700, 839.

zoilus, 644.

Parablephari3
/WWm, 586.

Paradisea
opotfa, 98, 792.

wifreor, 631, 792.

Paranephrops
planifrons, 770.

Paraona
splendens, 8, 36.

Parastacus

brasiliensis, 759.
Parthenia

gracilis, 862, 864,

867.

Partkenos
apicalis, 829, 854.

gambrisius, 829.

Parula
gutturalis, 39, 40, 52.

Parus
diffusus, 358,

domesticus, 57.

elegans, 286.

swainscmi, 358.

Patella

anomala, 414.

distorta, 415.

Pecten
albo-lineatus, 820.

Pectunculus
laticostatus, 871.
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Pedaliodes
crentera, 267.

praxithea, 266, 207.

triaria, 206, 207.

Pelagodroma
marina, 577, 730.

Pelargopsis

gigantca, 108, 341,

943.

Pelecanoides

gamoti, 739.

urinatrix, 739.

Pelecanopus
pelecanoides, 212, 272.

Pelecanus
leucogaster, 051.

piscator, 051.

Sff/a, 651.

Pelidnota
chrysargyrea, 294.

Pelosia

muscerda, 27.

Penceus
<#»is, 304,308.
antennatus, 309.

avirostris, 304, 308.

barbatus, 304.

bocagei, 301

.

brasiliensis, 299, 300,

781, 787.

brevicornis, 308.

canaliculatus, 298,

300.

caramote, 299, 300.

carinatus, 300.

constrictus, 304, 308.

crassicornis, 302.

currirostris, 300, 307.

distinctus, 302.

tfofooMi, 29S, 302, 303,

305, 307, 310.

edwardsianus, 298, 308,
309.

ewsis, 301.

foliaceus, 307.

gracilis, 308.

hardwic/cii, 300, 306,
310.

indicus, 301, 307.

fo-oyerj, 305, 307.

lamellatus, 308.

longirosfrh, 301.

marginatum, 299.

membranaceus, 301,

307.

monoceros, 301, 307.

monodon, 299, 300,

307.

plcbejus, 299.

podophthalmus, 308.

pubescens, 304.

Proc. Zool. Soc.—

1

Penoeus

sculptilis, 300, 303,

304,306.
semisulcatus, 299. 300,

300.

setiferus, 307.

siphonocerus, 301, 302.

stenodactyhts, 308.

styliferus, 304, 305,

307.

stylirostris, 301.

tahitensis, 300.

tomis, 308.

velutinus, 304.

Penelope
purpurascens, 42.

Peuelopides

«J?wms, 108, 341, 947.

nianillm, 341.

panini, 283, 341.

Penthema
darfeff, 829, 854.

lisarda, 829.

Peosina
mcxicana, 487.

numeria, 487.

Perdix
aragonica, 245.

indica, 254.

Pericoinpsus

longulus, 001.

Peridroine

orbicularis, 847, 857.

Perigea

niobilis, 480.

Perina
basalis, 848, 857.

Periophthalnms
scJilosseri, 218.

Peristera

tympanistria, 131.

Perna
(Isognoiiion) samocnsis,

820.

Petasopkora
cabanisi, 09.

cyanotis, 09.

thalassina, OS.

Petrceca

kleinschmidti, 655.

pusilla, 055.

Pezopetes
cap ifalls, 39, 40, 55.

Pezophaps
solitaria, 291.

Pkabotreron
amethystina, 113, 381,

505.

brevirostris, 1 13, 344,

952.

leucotis, 952.

878, No. LXIX.

Pkaenorkina
goliath, 104, 105.

Pkaetkuu
mthercus, 051.

favirostris, 051.

Phaethornis
emilicB, 67.

loiigirostris, 67.

Pkainoptila
melanoxantha, 39, 40,

35.

Phakellura
hyaliuata, 493.

nitidalis, 493.

Pkalacrocorax
albivcntris, 652.

carunculatus, 652.

imperialis, 652, 653.

verrucosus, 652.

Pkalajna
alciphron, 847.

caprimulgus, 848.

crepuscularis, 849.

entclla, 847.

glaucopis, 704.

ma/ilia, 848.

militaris, 704, 840.

procopialis, 850.

pulchella, 704.

rosalia, 851.

(Atlacus) crepuscularis,

042.

(Bouibyx) silvandra,

042.

Pkalrena-Noctua
meliccrte, 29S.

Phalaropus
hypcrboreus, 579.

Phaos
fascinula, 383, 384.

lacteatum, 384.

ncxum, 384.

nigriceps, 383.

notatum, 383.

vigens, 383.

Pkaromacrus
costariccnsis, 40,

48.

mccinno, 48.

Pkasiauus
versicolor, 579.

Pkeuctieus
tibialis, 58.

Pkilainpelus
satellitia, 4S3.

Pkilemon
buceroidcs, 124.

cockerelli, 289.

plumigenis, 88, 289.

Pkilentoma
albivcntris, 284.

69
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Philentorna
cyaniceps, 284.

Philydor
ntfo-brunneus, 59.

Phlogoenas
crinigera, 952.

Phlogothraupis
sanguinolenta, 55.

Phoebetria

fuliginosa, 740.

Phcenicophaes
curvirostris, 613.

erythrognathm, 613.

harringtoni, 613.

Phoenicothraupis

fuscicauda, 55.

Pholidauges
kueogaster, 130, 357.

verreauxi, 357.

Phonipara
pusilla, 58.

Phorus
solarioides, 818.

Phos
cyanostoma, 811.

roseatum, 811.

senticosmn, 811.

textum, 811.

Phrygilus
#«yi, 432.

melanoderus, 432.

Phurys
garnoti, 488.

Phyciodes
anZys, 268, 269.

boucardi, 268.

cyneas, 269.

drynusa, 268.

elada, 268.

/mia, 480.

leanira, 269.

nebulosa, 269.

orseis, 267.

swJota, 268.

MeJais, 267.

Phyllopneuste
ftoreafe, 342, 950.

Phylloptera
segonoides, 648, 649.

Phyllorhina
armigera, 878.

bico/or, 878.

calcarata, 317.

cervina, 317, 876.

comincrsoni, 879.

coronata, 318.

cyclops, 878.

diadema, 878,

/«foa, 878.

galerita, 317.

'larvata, 878.

Phyllorhina
tricuspidata, 317, 876.

Phyllornis
palawancnsis, 619.

Phylloscopus
Joraifis, 342, 950.

Piaya
mehleri, 48.

Pica
mystacalis, 138.

Picolaptes

compressus, 60.

Picumnus
sclateri, 140.

Pieoa
maculatus, 943.

nanus, 943.

vcdidirostris, 943.

Pidorus
glaucopis, 704, 708.

Pieris

osmSfl, 839.

aruna, 734.

clemanihe, 838, 839.

copi«, 700,

descombesi, 734, 839.

eurygania, 734.

£c//m, 839.

Zea, 838.

Zyteff, 734.

madetes, 733.

nama, 838.

neombo, 838.

paulina, 838.

Piezorhina
cinerea, 137.

Pinacodera
amblygona, 606.

angtilifera, 606.

Pinarolestes

meqarhynchus, 96,

122.

rufigastcr, 122.

Pione
Jtcferoclittis, 672.

Pionia
calopteridia, 381.

Pionias

fuscicapillus, 359.

rhodops, 80, 86.

Pionus
heteroclitus, 672.

senilis, 38, 46.

Pipra
leucorrhoa, 66.

mentalis, 66.

papuensis, 950.

Pitasila

moolaica, 847, 857,

859.

variant, 847.

Pitbauria
murdava, 689, 695.

Pithecops
nihana, 702, 707.

Pithys
bicolor, 62.

Pitta

^roc^i, 430.

Placunanomia
(Monia) io»e, 871.

Platalea

fy'a/tf, 44.

Platydia
anomioides, 399, 409,

410, 411, 414.

Platyrhynchus
albigularis, 62.

Platystira

cyanea, 129.

Plautus
glaucus, 165.

Plectrurus

hewstoni, 155.

madurensis, 155.

pidneyensis, 155.

sanguineus, 155.

trilineatus, 155.

Plesioneura
albifasciata, 843, 856,

858.

alysos, 843.

aurivittata, 843, 856,

858.

dhanada, 843.

Pleurobranchus
novm-zealandicB, 276,

277.
ornatus, 275, 277.

Pleuronectes

jfews, 329.

Pleurotoma
(Drillia) variabilis, 805,

821.

( )tt>fem,805,821.

Plotus
aw/ww^a, 378,679, 680,

681.

levaillanti, 378, 679,

680, 681.

Plusiotis

auripes, 295.

6a<7e»i, 294, 296.

6aAa», 293, 294.

boucardi, 296.

chrysaryyrea, 293, 294.

costata, 295.

gloriosa, 295, 296.

lacordairei, 295.

Z<Efa, 294.

mnisechii, 296.

prasina, 295.
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Plusiotis

psittacina, 29-1, 29(3.

rodriguezi, 295, 296.

sallei, 295.
victorina, 296.

Poaphila
cinerea, 488.

Podargus
papuensis, 121.

Pyocephalus
ficsoicapillus, 358,

359.

Pceoptera

cryptopyrrha, 802,
803.

lugubris, 802, 803.

Pogonorhynchus
bidentatus, 932.
mclanopterus, 359.

Polioaetus

solitaries, 348.

Poliolophus
urostictus, 110, 380,

949.

Polpochila
mexicana, 589.

Polyborus
*to-K8, 231, 232,

435.

Polyodon
foliosus, 117.

Polyoniniatus
argia, 702.
fei'Ms, 702, 707.

similis, 702, 707.
wrunana, 702, 707.

Polyplectron
emphanes, 623, 792.
napoleonis, 623, 792.

Polypterus
JMin 117.

Pompelou
ampliatum, 387.

marginatum, 387.
Popa

aschrnoliana, 584.

Poronia
australis, 870.

Porzana
erythrothorax, 344.

/wsea, 344, 953.

hauxtvelli, 135.

Potamophora
maiilia, 848, 857.

Potera
marginata, 852, 858,

859.

Prabhasa
costalis, 26.

jlavicosta, 26, 27.

venosa, 26, 37.

Pratincola
albofasciata, 979.

caprata, 710.

indica, 979,
maura, 980.

pastor, 979.
rubicola, 979.

semitor-quata, 979.
Precis

zjo^'fa, 828, 854.

Prima
cinereocapilla, 370,

371.

cursitans, 710.

hodgsoni, 370.

poliocepkala, 370, 371.

stewarti, 370, 371.

Prion
banksi, 739.

desolatus, 738.

vittatus, 739.
Prioneris

clemantJie, 839, 856.

watsoni, 839, 856.

Prionirhynchus
carinatus, 39, 49.

Prioniturus

discurus, 379, 937.

Prionochilus

olivaceus, 107, 111.

Prionodera
elegans, 987.

Prionops
graculinus, 357.,

Prionus
corpulentus, 720.

Pristiophorus
japonicus, 117.

Pristis

euspidatus, 117.

Procellaria

eequinoctialis, 737.

antarctica, 737.

brevirostris, 738.

capensis, 737.

cinerea, 737.

desolata, 738.

gigantea, 737.

glacialoides, 736.

grallaria, 735.

lessotii, 737.
leucogastra, 736.

marina, 736.

melanogaster, 766.

Mo^is, 738.

M? yea, 737.

oceanica, 735.

urinatrix

Procellarus

hcermanni, 184.

neglcctue, 161, 184.

Procelsterua

albivitta, 212, 272.

cinerea, 272.

tereticollis, 211, 272.
Prodenia

ignobilis, 485.

patiper, 485.

Proteides

amyntas, 482.

ProthoS
franchii, 832, 851.

Protoparce
cingulata, 484.

jamaicensis, 484.

rustica, 484.

Psallus

flavosparsus, 462,

468.

Jwfosas, 462, 468,

469.

vinaceus, 462, 469.

Psarisomus
dalhousim, 143.

Pseudaxis
euopis, 908.

«&«, 902, 909.

Pseudocolaptes

boissoneauti, 59.

Pseudoprion
banksi, 739.

desolatus, 738.

Pseudoptyux
gurneyi, 936, 940,

941.

philippensis, 941.

Pseudosphinx
tetrio, 484.

Psilorhinus

morio, 59.

Psittacula

melanogenia, 92.

Psittacus

alccto, 92.

capistratus, 86.

cyanaucken, 79.

domicella, 79.

fuscicapillus, 80, 359.

grandis, 78.

heteroclitus, 672.

inegalorhynchus, 78.

polychlorits, 92.

rhodops, 80.

roratus, 78.

scintillatus, 93.

(Eos) bernsteini, 86.

Psittirostra

psitfacea, 347.

Pterocles

«fcto«, 237, 238,

239, 244, 247, 250,

251.
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Pteroclos

arenarius, 233, 234, 238,

239, 242, 244, 245,

246 251.

licincius, 234, 237, 240,

255, 257, 258, 259.

caspius, 251.

coronatus, 234, 237, 238,

239 242, 244.

efeeora!fes,284,237,238,

240, 260.

exv.stus, 234, 237, 238,

239, 243, 248.

fasciatus, 233, 238, 239,

254, 256, 259.

gidturalis, 234, 237,

239, 241, 243, 256.

licktensteini, 234, 237,

238, 240, 258.

maculosus, 245.

namaqua, 237, 239,211,
252.

pallasi, 234.

personatus, 234, 239,

240.

quadricinctus, 234, 237,

238, 240, 254, 257,

258, 260.

senegalensis, 243, 248.

smegalus,233,237,23Q,

239, 243, 244, 247.

sepultus, 236.

setarias, 234, 250.

simplex, 252.

tachypetes, 234, 252.

tricinctus,23-l,237,256,

257, 258, 260.

variegatus, 234, 237,

239, 244.

Pteroclurus
alchata, 251.

exustus, 248.

namaqua, 253.

senegalus, 243.

Pterocyclos

albersi, 499.

parvus, 499.

Pterocypha
stellata, 492.

Pteroglossus

frantzii, 47.

torquafus, 46.

Pteropkorus
aspilodactylus, 495.

Pteropus
aneiteanus, 874.

capisiratus, 315.

germaini, 874.

hypomclanus, 875.

keraudreni, 875.

medius, 874.

Pteropus
melanopogon, 315.

neohibernictcs, 315.

vanicoreusis, 875.

vetulus, 874.

(Cheiropteruges) aZ6o-

scapulatus, 316.

Ptilinopus

albocinctus, 571.

apioalis, 527.

ccesarinus, 545.
chalcurus, 529.

chrysogaster, 541.

Clementina, 535.

coralensis, 528.

corriei, 566.

cyanovirens, 543.

diadematus, 540.

dupetit-thouarsi, 539.

emilice, 539.

ewingii, 533.

fasciatus, 535.

felieies, 565.

fischeri, 571-

flavicollis, 533.

flavigaster, 540.

furcatus, 541.

gestroi, 557.

hidtoni, 538.

hypogaster, 558.

leucogaster, 543.

luteovirens, 565.

raaricE, 545.

melanocephalus, 552.

tnelanocephalus cclcben-

sis, 552.

mercieri, 536.

miqueli, 563.

mcmachus, 550.
nuckalis, 553.

occipitalis, 569.

pelewensis, 531.

perousei, 545.

porphyraceus, 525.

parphyrev.s, 553, 554.
pv.rpura.tm, 533, 540,

542.

rarotongensis, 534.

roseicapiillus, 537.
strophimn, 563.

superbtis, 543.

swainsoni, 531.

viridis, 560.

viridissimus, 528.

Ptilocolpa

griseip>ectus, 937, 952.

Ptilogonys
caudatus, 39, 53.

Ptilonopus

apicalis, 527, 530.

auraiitiifrons, 556.

Ptilonopus

teZte, 563.

chalcurus, 529.

chrysogaster, 541.

ductus, 572.

clementinm, 535.

coralensis, 528.

coro?iulatus, 99, 546.

diadematus, 540.

dupetit-thouarsi, 539.

erytkroeephalus, 554.

eugenim, 561.

ewingii, 533.

fasciatus, 530, 535.

flavicollis, 533.

flavipectus, 533.

formosus, 544.

g'emin/us, 546.

gularis, 570.

humeralis, 548.

hyogaster, 558.

ionozonus, 547.

iozonus, 99, 547.

jambu, 554.

luteovirens, 565.
marginalis, 547.

marim, 545.

melanocephalus, 552.

mercieri, 537.

monachus, 550.

»«Mfl, 549.

nanus, 550.

ochrogastcr, 573.

pectoralis, 559.

perlatus, 558.

perousei, 545.

ponapensis, 535.
prasinorrhous, 562.

pidchellus, 551.

putpuratus, 525, 533,
542.

purjwrcicinctus, 537.

rivoli, 561.

roseicapillus, 537.
roseicollis, 554.

roscipectus, 559.
senex, 546.

solomonensis, 561.
strophium, 563.

sulucnsis, 553.

superbus, 543.
swainsoni, 532.

taitensis, 541.

trigeminus, 547.

virais, 559.

viridis, 560.

viridissinuis, 528.
wallacei, 555.

xanthogaster, 540.

(Cyauotreron) mona-
chus. 550.
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Ptilonopus
(Iotreron) iogaster, 559.
(Laniprotreron) su-

perbus, 543.

Ptilonorhynchus
melanotis, 99.

Ptilopus

albocinctus, 505, 518,

523, 571, 573.

apicalis, 504, 515, 519,

527, 530, 536.

assimilis, 503, 512, 518,

523, 573, 574, 575.
aurantiicollis, 556.

aurantiifrons, 505, 508,

517, 518, 521, 556.

batilda, 504, 570.

bellus, 506, 508, 517,

522, 563.

bernsteini, 505, 518,

523, 554, 572, 573.

bonapartei, 504, 505,

507, 516, 519, 524,
525.

chalcurus, 505, 515,

519, 529.

chrysogaster, 503, 508,

515, 520, 541.

chrysorrhous, 506, 518.

521, 553.

cinctus, 502, 509, 512,

518, 523, 554, 571,

572, 573.

cinctus florends, 571.

cinctus letticnsis, 506,

572.

clcincntiiKB, 504, 535,

536.

coralensis, 503, 504, 515,

519, 527, 528, 529,

532.

coronulatus, 99, 505,

511, 517, 518, 520,

546, 547.

corriei, 506, 516, 522,

566.

cyanovirens, 503.

diademata, 502,504,540.

dupet.it-thouarsii, 503,

508, 512, 515, 520,

539.

eugcnia, 504, 516, 522,

561.

cwingii, 503, 504, 507,

518, 519, 526, 532,

533, 534.

fasciatus, 503, 504, 507,

510, 516, 520, 525,

530, 532, 534, 535,

536.

fcliciw, 504.

Ptilopus

fischeri, 506, 518, 523,
571.

flavicollis, 504, 533.

formosus, 505, 544, 572,

573.

forsteri, 527.

furcatus, 503.

geelvinckianus, 506,

511, 517, 522, 560.

geminus, 506, 5l6, 517,

520, 546, 547.

gestroi, 506, 518, 521,

557.

geversi, 568.

greyi, 504, 507, 516,

519, 523, 524.

gularis, 509, 512, 518,

522, 570, 572, 573.

hugonianus, 568, 569.

humeralis, 505, 517,

521, 548.

humeralisjobiensis, 506,
548 549.

huttoni, 506, 515, 520,

538.

hyogastcr, 502.

insolitus, 505, 508,512,
513, 516, 521, 549.

iogaster, 510, 513, 518,

522, 558, 559.

iomozonus, 99, 547.

iozonus, 99, 505, 517,

521, 547.

jambu, 503, 518, 521,

545.

jobiensis, 506, 508, 517,

521, 548, 549.

johannis, 506, 516, 522,

564.

layardi, 506, 516, 522,

566, 567.
leclancheri, 504, 518,

522, 508, 569, 573.

lettiensis, 506, 508, 518,

523, 572.

luteauirens, 503, 504,

505, 508, 511, 512,

516, 522, 565, 566,

567.

maeulatus, 503.

magnifious, 502, 510,

512, 513, 517, 518,

523, 573, 575,

marice, 504, 545.

melanauchen, 552.

melanocephalus, 503",

518, 519, 521, 551,

552, 553, 936, 951.

melanospilus, 506, 518,

521, 552.

Ptilopus

mercieri, 504, 508, 515,

520, 536.

miqueli, 563.

monachus, 502, 503,

512, 518, 521, 550.

musschenbroeki, 560,

561.

nanus, 502, 517, 521,

549, 550.

neglectus, 506, 516,

519, 524.

novce-guinem, 556.

occipitalis, 503, 504,

509, 512, 518, 522,

569, 570.
ochrogaster, 573.

ornatus, 506, 508, 517,

518, 521, 556, 557.

pectoralis, 502, 503,

508, 517, 522, 559.

pelewensis, 505, 516,

519, 531.

perlatus, 502, 509, 512,

513, 517, 518, 522,

557, 558, 573.

pcrousii, 503, 504, 5L5,

516, 520, 545.

pictiventris, 507, 515,

516, 519, 530.

ponapensis, 501, 507,

536.

porphyracens, 504, 505,

527, 529, 535.

porphjrcus, 502, 503,

519, 521, 553, 554,

570.

prasinorrhous, 505, 517,

518, 522, 562.

paella, 512, 516, 517,

573, 574, 575.

pulchelhis, 502, 504,

517, 521, 551.

pulcherrimus, 503.

pitrpuratus, 502, 503,

504, 505, 507, 508,

512, 515, 516, 519,

523, 524, 525, 526,

527, 541.

purpurco-leucocephalus,

503.

rarotongensis, 506, 515,

520 534.

regina, 502, 503, 504,

507, 512, 518, 519,

531, 532, 542.

rivolii, 503, 516, 522,

561, 562, 563.

rosciaipiUus, 503, 504,

516, 520, 537.

roseicollis, 503.
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Ptilopus

solomonensis, 562.

speciosus, 506, 522, 564,
565.

strophium, 503, 516,

517, 522, 563.
superbus, 121, 126, 502,

503, 504, 511, 512,

516, 517, 518, 520,

542, 543, 544, 545.

swainsoni, 503, 504,

532, 543.

taitensis, 502, 503, 507,

505, 515, 520, 526,

527, 541.

temminckii, 504, 505,

518, 520, 544.

trigeminus, 506, 517,

520, 547.

victor, 506, 508, 511,

516, 522, 566, 568.

virens, 503.

viridis, 506, 518, 522,

560, 561.

viridis geelvinckianus,

506, 560.

viridissimus, 503, 504,

528, 529, 532.

wallacei, 505, 518, 521,

555.

xanthog'aster, 502, 504,

507, 518, 520, 540,

541.

xanthorrlmus, 506, 508,

518, 521, 553, 951.

zonurus, 506, 518, 522,

558.

Ptilorbis

albcrti, 123.

Ptiloris

alberti, 123.

magnificus, 123.

Ptilotis

chrysotis, 124.

filigcra, 97, 124.

lewini, 124.

Ptinilopus

marice, 545.

Pudu
Jmmilis, 887, 927.

Puffinuria

garnoti, 739.

Pycnonotus
barbaUis, 129.

nigricans, 356.

Pygarrbicus
albigularis, 433.

Pygmornis
adolphi, 67, 68.

Pygosceles

taniatus, 653.

Pygoscelea

wagleri, 653.

Pyranga
bidentata, 55.

erythromelana, 55.

rubra, 55.

Pyrenestes

capitalbus, 130.

Pyrgisoma
cabanisi, 38, 56.

leucote, 56.

P3rromelana
capensis, 358.

nigriventris, 358.

Pyrrhocentor
mclanops, 108, 946.

Pyrrhophsena
nefm, 38, 70, 71.

Pytelia

melba, 358.

Querquedula
eatoni, 578.

Rallina
euryzonoides, 288, 345.

fasciata, 288.

Rallus
antarcticus, 437.

pectoralis, 120, 127.

Rarnphastos
arieZ, 933.

tocard, 46.

ifoco, 933.

Rampbiculus
jambu, 554.

occipitalis, 569, 952.

Eamphocelua
passer inii, 55.

Ramphocoenus
semitorquatus, 61.

Ranella
pusilla, 815, 821.

rosea, 815, 816.

Ranghana
punctata, 22, 37.

Raugifer
caribou, 928.

grcenlandicus, 928.

tarandus, 887, 927, 928.

Rectes
aru'ensis, 96.

dichrous, 96. .

dichrous ceramensis, 96.

draschi, 96.

uropygialis, 96.

Remigia
disseverans, 489.

persubtilis, 489.

Retina
rubrivitta, 846, 857.

Rhabdornis
mystacalis, 113, 951.

Rhaphidognatha
hainana, 704, 708.

Rhesciplia

elegans, 489.

servia, 489.

Rhinoceros
indicus, 634.

Zaswto, 634, 636.

sondaicus, 634.

sumatrensis, 634, 635,

636, 790.

Rhinolophus
acuminatus, 878.

affinis, 878.
Rhinopalpa'J

algina, 645.

amelia, 645.

Rbipidura
assimilis, 87.

griseicauda, 84.

isura, 87.

rufifrons, 84.

sefosa, 87, 289, 671.

squamata, 84.

Rbodostetbia
?wa, 157, 208, 210.

rossi, 208.

Rkombodera
tectiformis, 580.

Rbyacopkilus
glareola,7\\.

Rhynchffia
australis, 747, 750.

bengalensis, 746, 747.

capensis, 345, 745, 746,

747, 748, 750, 953.

Rhynchobates
djeddensis, 117.

Rhynchocyclus
sulphurescens, 63.

Rbyncbonella
nigricans, 413.

psittacea, 400, 413,

414.

rostrum-psittaci, 413.

si««fa, 403, 413, 414,

416.

RbyncbonycteriB
Maso, 880.

Rbyparida
costatipennis, 152.

madagascariensis, 152.

nigricollis, 153.

Ricinula
astricta, 807.

Rissa
borealis, 164.

brachyrhynchus, 164.

brevirosiris, 164.
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brunniehii, 158, 1G4.

gregaria, 164.

kotzebui, 164.

nAvea, 164, 177.

septentrionalis, 178.

tridactyla, 158, 163,

164, 165, 180.

Rissoina

nivca, 867.

Rosema
costalis, 387.

dorsalis, 387.

fulvipennis, 387.

myops, 387.

zidica, 387-

Rossia

rosea, 208.

Rostellaria

luteostoma, 313.

Rusa
%>wfa, 902.

peroni, 903.

Ruticilla

mesoleuca, 979.

phoenicura, 979.

Salda
aberrans, 462, 470,

471, 477.

Salpinx
crassa, 822, 823, 853.

hobsoni, 695.

JWw^j, 695, 823.

margarita, 823, 853.

masoni, 823, 853.

minorata, 695, 706.

rhadamanthus, 822,

853.

Saltator

grandis, 38, 56.

magnoides, 56.

Samea
chloropliasma, 493.

Sapphironia
boucardi, 71.

Sarcophanops
steerii, 110.

Sarcops
caZyws, 113, 287, 343,

951.

Sarotkropyga
rhodopepla, 387.

Satyrus
dorycus, 645.

duponchcli, 645.

rerwa, 824.

Saucerottia

S0^;«,38, 70, 71.

Sauloprocta
melalcuca, 671.

Sauromarptis
gaudichaudi, 94.

Pyro, 94.

Sauropatis

c^ora, 83, 94, 108,

282, 341, 709, 937.
sanota, 94.

sordida, 94.

Saxicola

»•«/«, 881.

stapazina, 881. 976.

Sayornis
aquatica, 62.

Scala

friabilis, 866.

(Opalia) australis,

866.

Scalaria

australis, 866.

friabilis, 866.

Scelida

iafyj, 993.

Schismope
atkinsoni, 868.

Schizostorna

foAwi, 880.

brachyotc, 880.

megalofis, 880.

Scisstirella

atkinsoni, 868.

Sciurus

adolphei, 663, 664.

cestuans, 657, 667, 668,

670.

affinis, 660.

albipes, 660.

arizonensis, 659.

aureogaster, 658, 660,

661, 662.

boothia, 657, 658, 659,

662, 663, 664.

brunneo-nigcr, 665,

697, 954.

carolinenis, 657, 658,

659, 669.

chrysosurus, 669.

colliai, 657, 659, 662,

663, 664.

deppei, 668, 669.

dorsalis, 662, 663,

664.

ferruginivenfris, 660.

fumigatus, 665, 667.

fuscovariegatus, 662,

664.

gerrardi, 657, 658, 665,

666.

gilvigularis, 668.

griseocaudatus, 662,

663, 664.

griseoflavus, 658, 560.

Sciurus

griseogenys, 658, 667,
669.

hoffmanni, 667, 668.
hypopyrrhus, 441, 657,

658, 662, 663, 664,

665, 666.

hyporrhodus, 667.

igniventris, 665, 666.

intermedins, 662, 663,
664.

langsdorffi, 665, 666.

leucogaster, 660.

Zewwps, 657, 658, 660,
661, 662.

leucotis, 658.

Indovicianus, 660.
melania, 664.

www, 665, 666, 667.
nebouxii, 441, 664.
nicoyanus, 663.
niger, 661.
nigrescens, 662, 663,

664.

oeulatus, 662, 663,
664.

pusillus, 658, 668, 670,
954.

pyladei, 663, 664.

pyrrhonotus, 665.
richardsoni, 662, 664.

ruffes, 662, 663,
664.

rufo-niger, 657, 658,

666, 667, 669, 954.

socm&'s, 660, 662.

stramineus, 441, 658,

664, 665.

tephrogaster, 657, 665,
668.

tricolor, 665, 667.

variabilis, 657, 658,

665, 666, 668, 954.

variegatoides, 662, 663,
664.

variegatus, 660, 663.
rnrns, 660, 662.

vulgaris, 662.

yucafanemis, 657, 658,

659.

Scolopax
(sgocepkalus, 288.

cinereus, 711.

incanvs, 345, 711.

stenurus, 83.

Scops
brasilianus, 45.

etfwe&j, 936, 942.

lempiji, 942.

leitcospilus, 942.

leucotis, 128. >
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Scops
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Sturnus
ambiguus, 713.

humei, 712, 713.
indicus, 713.

nitens, 713.

poltaratskyi, 713.

purpurascens, 713.

unicolor, 712.

vulgaris, 712, 713.

Sula

cyanops, 652.

leucogastra, 651.

piscator, 651.

Surendra
quercetorum, 836, 855.

Surnieulus

lugubris, 613.

velutinus, 945.

Sylpbitreroii

pertains, 558.
Sylvia

blanfordi, 979.

curruca, 979.

melanocephala, 978,979.

rubescens, 979.

Symmachia
domitiamis, 363.

rhacotis, 363.

Syrnphffidra

(ftrfea, 629, 699.

pardahs, 699, 706.

Synallaxis

erythrops, 59.

nigrifumosa, 59.

pudica, 59.

Synaptorays
cooperi, 633.

Synchloe
canidia, 701, 707.

joppa, 481.

Syneda
limbolaris, 4S7.

Syngamia
./torc/fa, 492.

Syncecus

cervinus, 121, 127.

Syntomis
albifrons, 845, 857, 859.

atkinsoni, 845, 857.

berinda, 845, 857, 559.

diaphana, 845.

disrupta, 845, 857, 858.

divisa, 845.

fenestrata, 845.

'^roita', 844, 857.

/(&<ra, 845, 857.

masoni, 845, 857, 858.

melas, 845.

student, 844, 857.

vitrcata, 845.

Syrnola
brunnea, 866.

tfncfa, 866.

Pkoc. Zool. Soc.—

Syrrhaptes
heteroclita, 261.

pallasii, 234, 261.

paradoxus, 233, 236.

238, 246, 260, 261.

thibetanus, 234, 236,

238, 260, 263.

Systropha
aureola, 18.

auriflua, 18, 37.

dorsalis, 18.

Tachyeres
cinereus, 437.

Tachyplionus
delattrii, 55.

luctuosus, 55.

Tachys
diploharpinus, 602.

Tienioptera

obscura, 347.

pyrope, 433.

Tagiades
meetana, 842, 856,

858.

obsctcrus, 842.

pralaya, 842, 856.

Talegalla

lathami, 127-

Tanagra
ca»a, 54.

diaconus, 54.

mehtnoptera, 55.

palmarurn, bb.

Tantalus
fWs, 625, 627.

loculator, 625, 626, 627,

629.

Tanygnathus
luzon-ensis, 281 , 340,

612, 937.

megalorhynehus, 78.

Tapes
flabagella, 870.

Taphozous
melanopogon, 879.

Tapirus
leu-cogenys, 632.

roidini, 631.

terrestris, 632.

Tarika
»iw«, 15.

varana, 15, 36.

Tatusia
%WcZ«, 228. 229.

^6a, 226, 228, 229.

Taxila
drupadi, 832.

fasciata, 832, 855, 858.

Tegulata
basistriga, 22, 36.

protuberans, 23, 36.

tit in ida, 22.

1878, No. LXX.

Telephouus
erythropterus, 357.

Tellina

wrobleivskyi, 727, 732.

Teinora
wfor, 330.

Teracotona
roseata, 382.

submoxula, 382.

Terebra

affinis, 805.

brazieri, 866.

exigua, 805.

ustulata, 866.

Terebratella

buckmanni, 405.

frontalis, 406, 407.

marice, 407.

spitzbergensis, 399, 406,

407, 408, 409, 415.

Terebratula

affinis, 404.

ampulla, 403.

aperta, 409.

appressa, 411.

arctica, 404.

beiwitiana, 404.

buckmanni, 405.

capsula, 410.

(?«/M«'-l<!«rp<'»<iA',399,401

,

402, 404, 410, 415.

cardita, 409.

cemica, 404.

cistclhda. 410.

cordata, 409.

cranium, 397, 399, 405,

406,407, 408,410.

cubensis, 404, 403.

cuneata, 410.

davidsoni, 404.

dimidiata. 409.

euthyra, 407, 408.

glabra, 407.

grandis, 403, 404.

irregularis, 405.

jeffr.cysii, 406.

manticula, 404.

michelottiana, 401.

rawer, 399, 404.

miocenica, 404.

monitruosa, 412.

orbiadata, 403, 404.

pcctiuiformis, 409.

plicata, 407.

scobinata, 410.

semimdum. 409, 41 J

.

amfe&i) 399, 405, 406,

407, 408, 412, 415.

septentrwnalis, 401.

septigera, 405, 408.

soldaniana, 410.

sphcnoidea, 399, W3
404, 415, 416.
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Terebratula

subqxadrata. 399, 400,

402, 403, 415.

subvitrea, 407.

tenera, 399, 400, 405,

415.

trigona, 399, 400, 402.

415.

tuberata, 399, 401, 415.

vngula, 409.

urna-antiqua, 409.

vitrea, 399, 403, 404,

406, 407, 410, 415,

416.

Terekia
cinerea, 579, 708, 711.

ce&iope, 699. 700, 707.

arcuata, 700, 707.

attenuata, 700, 707.

drona, 700.

elathca, 481.

euterpe, 481
formosa, 836, 855.

gnatkene, 481.

hainana, 700, 707.

AecaJe, 641, 647, 836,

855.

fete, 836, 855.

silhetana, 836, 855.

suava, 836.

sabdecorata, 699. 700.

707.

vagans, 700.

Terinos
sinha, 828.

Testudo
qrasca, 976.

horsfieldi, 975, 976.

jmrdalis, 790.

Tetracha
ignea, 587.

Tetragonops
frantzii, 39, 47.

ramphastinus, 932.

Tetrao
afctofl, 233, 234, 237,

250.

arenarius, 233, 245,
261.

cAafo, 251.

fasciatus, 233, 234,

245.

indicus, 233, 254.

namaqua, 233, 234,

252.

paradoxus, 233, 234,

237, 260.

senegalus, 233, 243.

subtridacfyhis, 246.

urogallus, 746.

Tetrodon
nigropunctatus, 133.

Teulisiia

plagiata, 24.

tenuisigna, 24, 37.

tetragona, 24.

Thaduka
multicaudata, 836, 855,

858.

Thalassidroma
gracilis, 736.

leucogastra, 735.

melanogastra, 736.

segethi, 736.

tropica, 736,
Thalassiua

scorpioides, 778.

Tlialassoeca

antarctica, 737.

glacialoides, 736.

Thalurania
colombica, 69.

Thamala
miniata, 834, 855,

858.
_

Thamnobia
lugnbris, 803.

Thamnophilus
doliatus, 60.

navius, 60.

nigricristatus, 60.

punctatus, 60.

simplex, 139.

Thamnotettix
sancta-hclena, 462.

476.

Tkanaos
indistincta, 694.

obsoleta, 694.

stigmata, 694.

Tharops
coruscans, 366.

uthmica, 366.

menander, 366.

nitida, 366.

purptirafa, 365.

splendida, 366.

Xhaumantis
howqua, 827.

fowwa, 827, 854.

Thaumatias
cupreiceps, 71.

Thecidea
mediterranea, 400,

412.

spondylea, 412.

testudinaria, 412.

Thelpbusa
depressa, 755.

perlata, 755.

Theope
aureonitens, 369.

6«re«, 369.

cmnina, 369.

dccorata, 369.

Theope
eudocia, 368.

hypoxanthe, 368.
isz'a, 368.

janus, 369.

Theristicus

melanops, 436.

Therruesia

gemmatalis, 489.

Thestias

sesia, 700, 707.

Thouar&itreron

diademata, 540.

dupetit-thouarsi, 539.

leucocephala, 539.

Tbrasaetus
harpyia, 44.

Thriponax
javensis, 340, 942.

pectoi-alis, 340, 379.

Thryophilus
castaneus, 51.

modestus, 51.

plcurostictus, 51.

thoracicus, 51.

Thyca
inclica, 839.

pasithoe, 701, 707.

Thyroptera
ifneofor, 872, 873.

Tbysania
zenobia, 488.

Tiga
everetti, 611, 612.

javanensis, 612.

Timetes
corita, 270.

pAJafe, 270.

Tinamus
frantzii, 41.

Tinea
pulchella, 298.

Tinnunculus
cinnamominus, 435.

dominicensis, 435.

isabellinus, 435.

leucophrys, 435.

sparverioides, 435.

sparverius, 434,

Tinoleus

ebumeigutta, 851,

858.

Tityra
personata, 65.

Tivela

undulosa, 870.

Tmolus
columella, 481.

J9««, 481.

Tockus
melanoleueus, 358.

Todirhaniphus
tanclus, 121.
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Todirostrum
cinereum, 62.

Todus
viridis, 101.

Tolypeutes
conurus, 222, 223, 224,

225, 228.

muriei, 223, 224, 225.

tricinctus, 222, 223,

224, 225, 226, 227,

228.

Torinia
perspectiviuiiculus,Sl6,

821.

planulata, 816.

Tomatina
fusiformis, 869.

To tanus

glareola, 80.

ariseopygius, 127.

ineanus, 121, 127, 345,

351, 711.

Trabala
vishnu, 848, 857.

Tragelaphus
angasi, 884.

decula, 884.

spckii, 884.

sylvaticus, 884.

Trugulus
kanchil, 882.

stanleyanus, 682.

Trepsichrois

midamus, 823, 853.

thoosa, 638.

Trerohema
leclancheri, 504. 568,

569.

Treron
delalandii, 359.

nasica, 623.

Trichoglossus

cyanogrammus, 93,

579.

massena, 93.

multicolor, 126.

nigrigularis, 93.

subplacens, 671.

swainsonii, 126.

Trichostoma
abboti, 616.

rufifrons, 611, 616.

Trigla

jpm, 218.

Trigonia
margaritacea, 871.

Tringa
acuminata, 289, 290.

albescens, 708, 712.

fasciata, 233, 254.

fuscicollis, 438.

interpres, 711.

platyrhyncha, 712.

Tringoides
hypoleucus, 83, 90, 100,

289, 345, 624, 711,

937.

macularius, 44.

Trinophyluni
cribratum, 720.

Triphoris
scitidus, 867.

sculptus, 817.

Tripura
prasena, 8.

Triton
laciniatum, 815.

(Epidromus) bvdnalli,

804.

(Simpuluui) strangei,

816, 821.

Trivia

australis, 867.

Trochilus
colubris, 70.

Trochita

calyptraformis, 867.

Trochus
calyptrmft/nrtis, 867.

(Clanculus) microdon,

818, 821.

(Forskahlia) pulckcrri-

mus, 818, 821.

(Monilea) calycidus,

818.

( ) masoni, 818.

(Polydonta) maculatus,

730.

(Thalotia) yokohanicn-

sis, 727, 732.

Troglodytes
hypaedon, 51.

intermedins, 51.

Trogon
massena, 48.

puella, 48.

Tropidorhyneluis
bueeroides, 124.

plumigcnys, 88, 289.

Trygon
dupetit-thouarsi, 539.

Trygonorkina
fasciata, 117.

Tudiculi
armiyera, 010.

inermis, (ilO.

spinosa, 610.

(Murex) spirillus, 61 1

.

Turacoana
crassirostris, 673.

Turbinella

fastigiwn, 812.

incarnatus, 813.

Turbonilla
acicularis, 807.

angasi, 867.

Turbouilla

/«6-ca, 807.

hofmani. 807.

nitida, 807.

Turdus
armillaris, 79.

chrysolaus, 429.

falklandicus, 431.

grayi, ,*J8, 50.

icterorhynchus, 129.

leucaitchen, 50.

inandarinus, 578.

nigrcscens, 40, 50.

obscurus, 429.

obsoletws, 40, 50.

pelios, 129.

plebeius, 50.

varius, 429.
Turnix

maculosa, 578.

melanota, 127.

Turritella

infraconstricta, 817,

821.

Turtur
dussumicri, 288, 344.

711, 937, 952.

Typhis
angasi, 864.

Tyranniscus
parvus, 63.

Tyrannus
meiancholiciis, 64.

Urania
sloanus, 490.

Urapteryx
podaliriata, 850, 858.

Uromys
rufescens, 274.

Urospatha
niartii, 39, 49.

Urospiza
poliocephala, 91, 92.

Urospizias

iogaster, 80.

poliocephalus, 91.

spilothorax, 92.

Ursus
americanus, 878.

arcfos, 378.

/erox, 378.

isabellinus, 378.

malayanus, 378.

maritimus, 378.

ornatus, 378.

piscator, 378.

syriacus, 378.

tibetanus, 378.

Urubifcinga

ghiesbreghti, 44.

Utethesia

pulchella, 701, 708.
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