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By appointment of the President of the Board of Agriculture, in 
pursuance of an act of the Genera! Assembly, passed at the Ses- 
sion of 1823, I have commenced a Geological Survey of the State, 
and respectfully submit to the Board the following Report. 

I beg leave to premise, that my other duties and engagements 
have allowed me but little time to devote to the survey ; and the 
dame is so likely to be tlie case hereafter, that I have felt it neces- 
sary to spread my observations over a greater space, than is com- 
patible with the accomplishment of an accurate and minute scien- 
titic survey. Bnt I iiave understood it to be the purpose and wish 
of tlie Board, that the Geologist should direct his attention chiefly 
to sucli objects as were of practical utility; that he should searclt 
out and describe wliatever substances the Mineral Kingdom affords 
within our State, which either are, or may be rendered, subservi- 
ent to the arts and purjmscs of life ; and that he should not only 
point out wliere these substances may be found, but also give sucli 
an account of tiiem as may diffuse more generally the knowledge of 
their uses and their value, in relation eitlicr to domestic convenience 
and economy, or to commercial enterprise. My observations, 
tliercfore, will assume the form rather of a STATISTICAL MEMOIR, 
on the usEFUi minerals which our State embraces, than of a scien- 
tific Geological Survey; although I jiope to make some use of the 
information collected in ray excursions, to promote the interests of 
Geological Science. 

I have, moreover, understood it to be the wish of the Board, that 
any other observations, which may iiave occurred during my ex- 
cursions, connected with Agriculture and Rural Economy, and 
tending to promote the interests of eitiier, may also be incorporated 
in this Repoi't. 

In the present paper, I jtj'opose to consider such objects as occur 
to the Geologist in travelling westward fi'om Raleigh, and viewing 
the State on either hand to its nortliern and southern limits. The 
])rincipal of these are the Plumbago and Magnesian Minerals of 
Wake; tlie Fi'ee-stone and Coal of Orange and Chatham; the 
great Slate formation of Person, Orange, Ratidolph, and Mont- 
gomery; and the Gold Mines of Montgomery, Anson and Ca- 
hai'rus. Many otlicr objects of subordinate extent will occasion- 
ally present theinselvcs. 
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PiuMBAGO or WAKE. 

Locality and extent.—This great deposit of Black Lead lies a 
little westward of Raleigh, and is crossed by all tlie roads that 
lead to Hillsborough. On the road to Chapel-Hill, I have observ- 
ed it in a giilley within two and a half miles of the Capitol, which 
is, 1 believe, its nearest distance from Raleigii. On the same road 
it is seen again a little west of Mrs. Streetcr's ; ami a shoi't dis- 
tance north of this place, on the Hillsborough road, is one of tlie 
largest beds that I liave seen any where exposed to the surface. 
Its apparent width is about twenty feet. On the eastern road to 
Hillsborough, we fall in with the formation soon after passing 
Crabtree Cieek, three and a half miles from Raleigl). At this 
place is Guthrie^s Mine, where the principal excavations have been 
made, and where has been obtained the greater pai t hitherto ex- 
ported. 

The whole formation consists of a great number of parallel beds 
varying in width from a few inches to twenty-feet. They lie in a 
singular variety of isinglass rock {micaceous shistus) usually of a 
brigiit cherry red, but sometimes of a silvery white colour. Those 
beds occur thioughoiit a space not less than three-fourtlis of a 
mile wide and ten miles long. To this extent i have myself ob- 
served it; but a land-surveyor informed me (liat he had followed 
it eigiiteen miles, and (bund its beai-ing to be south ten degrees 
east. I have no reason however to suppose, tiiat the limits of the 
Plumbago have been as yet accurately defined. I haxe never read 
of any mine of Plumbago which can compare in extent with this, 
but have reason to believe that it is tlie largest mine on record. 

The Plumbago may be obtained in lai'go masses unmixed with 
any foreign ingredients ; but it is frc<|uently more or less blended 
with the rock in v.Iiich it lies. From this, however, on account 
of its softness and friability, the Plumbago may be easily separa- 
ted by pulverising and washing ; although, probably, a sufficient 
quantity of (hat vshich is pure, may be obtained to supply the mar- 
liet. It would be favorable to tlie reputation of the oiv, to have 
that which is offered for sale well assorted, according to the differ- 
ent qualities. This practice is strictly maintained at the celebra- 
ted mine in England. 

^aantittj and value of the Plumbago.—This mine is not only of 
great comparative extent, but the ore itself is of a superior quality. 
As this is a point particularly interesting to the i)ublic, as well as 
to the proprietors of the mine, I may he permitted to communicate 
all the imformation I have in my possession respecting it. The 
only notice of this mine which I have met with in any foreign pub- 
lication, is contained in Parkes' Chemical Essays, printed at Lon- 
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don in 1815. In this Iiiglily respectable work it is fliiis noticed, 
" Sometime a,s;o a gentleman tVoni Nortl)-Cai'()liiia, infoi'iucd me 
tliat iv mine rii' Black Lead had been discovered in the iiei,e,libor- 
hood of Raleigh, one of the cities of that State, wliicli proinises to 
he of very cousiderahle consequence to the whole ofNoi'lli-Anieiica. 
The mineral occuis in large solid lunips, and tlie mine is so exten- 
sive that it is thought to be inexhaustible. It is usnftlly sold in its 
native state, jiacked in barrels, at 18 or £0s per cut."—(Farkts' 
Chcm Essays, ii. 344.) 

I have introduced this quotation, not because it is very material 
to our purpose, but because 1 supposed it mia,iit gratify those more 
particularly interested, to Icai-n what impressions had been receiv- 
ed abroad respecting this mine. It is only recently however, that 
any part of the Mineralogy of the United States has attracted much 
aitention abroad ; and most objects of this ki!>d have ren.iaiiied con- 
cealed from the scientific world, for want of Mineralogists to ex- 
plore and describe them. Within a sin)rt time, our mine of Pium- 
biigo has become an object of inquiry and interest among men of 
science and manufacturers, as will appear from the following tes- 
timonies. 

Professor Silliman, of Yale College, wliose authority on subjects 
of tills kind is very high, was presented with a s])ecimen of this 
Plumbago by tiie Hon. Judge Johnson of Soutii-Carolina. In the 
fourth volume (d' the American Journal of science, it i-s thus noti ed. 
" Plumbago Irom North-Carolina.—It is of a vei'y iine (juality, 
and apjiears well adapted both for ci-ayons and pots.'' The same 
gentleman, iu his late rxpei'imcnts on the fusion of charcoal, and se- 
veral kindred substances of w hich tiiis is one, selected for ex- 
periment the Plumbago of North-Carolina as being peculiarly fine 
and pure.—(American Journal of Science and Aris, Voi. vi. 341.) 
Professor Dewey, of Williams College, Massachusetts, says re- 
specting a specimen of the same which Iliad sent him, that "it was 
the finest he ever saw." Not long since I I'eceived a line from a 
gentleman in Vermont, wiio contemplated setting up the nnmufac- 
ture of Black Lead Pots or Crucibles, requesting some particulars 
res])ecting our Plumbago, having been inioimed.on the highest au- 
thority, that it was the best that could be procured in the United 
States. 

The foregoing facts are, I trust, sufficient to siiow that the arti- 
cle in question is of superior quality. Let us next inquire what 
would be its value in the market. 

The most celebrated mine of Plumbago in the world, is at Bor • 
rowdale, in England. This presents the article under considera- 
tion in its greatest jierfeclion, and it may be proper to recite some 
facts to show the great vTiluc attached to it.    The extracts are from 

^S^ 



C PROFESSOR OLMSTED'S 

ihe 5tli Volume of Parkcs' Clieinical Essays, a work of good an 
tliority on subjects of tliis kind. " It was during the reign of Eli- 
zabeth that the very valuable mine of Black Lead, or Plumbago, 
was first discovered at liorrowdale. When tlie value of the mine 
became known, the proprietors found it very difficult to guard it so 
as to j)reventdepredations. Tlie practice of robbing it was become 
so common, tiiat seveial persons living in the neighborhood were 
said to have made large fortunes by secreting and selling the min- 
eral. In oi'der to secure the vast treasure which is contained within 
this mountain, the proprietors have now erected a strong brick 
building, consisting of four I'ooms, on the ground floor one of 
v.liich is immediately over the opening by which the workmen en- 
ter the mine as they go to their woik. This opening is secured by 
atr'ap door, and tlie room connected with it is called the dressing- 
room; fur when the men enter it, they slip off their usual clothes, 
and each of them puts on a dress suitable for working in a mine." 
On their return, the Steward examines each man to see if lie have 
not concealed some of the ore. " These men are constantly shut in 
when at work, and tlie Stewai-d walks backwards and forwards 
in an adjoining room furnished with two loaded blunderbusses, 
which hang v.'ithin his reacli, foi- the sake of fai-ther security. For- 
merly this mine was opened only once in six or seven years ; but in 
consequence of tiie demand being greater, and the quantity which 
they have discovered not being so large, it has been found expedi- 
ent to open it and dig foi- ore during six or seven weeks every 
year. During tiiis timetlie mine is guarded night and day. When 
the v/orkitig is over, the mine is secured by throwing back the 
i-ubbish and damming up a small stream of water that runs through 
the mine, so as to flood it completely. "All the Black Lead is 
sent to London, where it is deposited in the ware house of the pro- 
j)rietors, and afterwards disposed of by public auction, on the first 
Zilouday in every montii throughout the year; sim\ the best kind 
usually seli for txvo guineas or more per pound. In some years the 
net [iroduce of the Black Lead has amounted to thirty or forty 
thousand poutids. 

The circumstance wl.ich renders the Borrowdale Black Lead so 
very valuable, is its excellence foi- making crayons or pencils. 
Though this mineral is by no means rare, yet it is not often that it 
occurs of a quality exactly suited to this purpose, being too hard, 
or,too soft, or friable, or mixed with impurities. Whether any of 
our Black Lead is suitable for pencils, without special preparation 
for that object, remains yet to be determined. Its slaty and fissile 
i:;ia!acter will render it niuci) less valuable than that of Borrow- 
dale. We cannot, therefore, in the ])resent state of our knowledge, 
assign any precise value to our Plumbago grounded on the price 
paid for tlie otliei-. but must, for the present, content ourselves with 
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comparing it with Iitltose kinds of which there is a more abundant 
suj)|>ly in the market, althoiigli we have much reason to siip^iose 
that ours is of a quality superior to any of them. 

I have met with no account of any foreign mine of Flumbago. 
which appears to resemble ours so much, as one at Glenstratiil'ar- 
rar, in Scotland. " This mine was discovered by accident in 1816, 
and the proprietor, Frascr of Lovat, immediately determined on its 
being worked. The working is carried on by ten or twelve men,, 
and is entirely at the da}', the mines not having sunk more than a 
few yards from the surface. The quantity hitherto raised has been 
inconsiderable ; last year, for instance, tlie quantity sent to the Lon- 
don market did not exceed five tons. This was sold at the rate of 
£93 [sterling] per ton,* thus affording a great profit to the pro- 
prietor, as the average expense of mining and transport diu not 
exceed £ 13 a ton."—(Edinburg Philosophical Journal, i. 133.) 

At Ticonderoga, near lake Champlain, is a mine of Plumba- 
bago, which has been wrought to a moderate extent. It is thus no- 
ticed by Professor Hall, in the American Journal: " It is removed 
from the gangue by means of chisels, pick-axes and iron bars, and 
conveyed to the Falls, where it is pulverised and purified. It has 
been prepared for the market, chiefly by Guy C Baldwin, Esq. 
who informed me, that about three tons are disposed of annuallj-. 
The average price at which it is sold is sixteen dollars a hundred"— 
(American Journal, vi. 78.) 

This mine occurs in a hard granite rock, and the labour of ex- 
tracting the Black Lead is much greater, andof course more expen- 
sive than at our mine. It requires, moreover, a subsequent process 
of purification which, with respect to a great part of ours, is un- 
necessary. Another mine which might possibly come into compe- 
tition with ours, has been lately opened at Bristol, J«!^ew-Hamp- 
shire,and another in Bucks County Pennsylvania, has been longci' 
known and wrouglit to some extent. 

But one circumstance that will render this article less able to 
sustain any verypowerful competition, is the limited use that is made 
of it. It is indeed employed for a variety of j)urposes, but none 
of these consumes a great quantity of the material. If the quality 
of our Plumbago is decidedly superior to most of that derived from 
other sources ; or if the facilities of mining are greater in this case 
than usual; then it will have little to fear from competition, but 
will easily keep possession of the market. Of the truth of botls. 
these suppositions there is sufficient prnbahiiity to wavv&ut a ti\l[ 
trial. That the facilities for mining are peculiaily great, I have 
no doubt; nor have I but little, that, with due pains in the selec- 
tion, the quality will be found superior to any that can be offcreti 

* 8412 92. ' 
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in t!ie market, withiuit the labour of a previous purification. At 
present, London appears to bo the best marliet, but Amsterdam, or 
some otlier city of Ilolland, might be as good. 

It is probable, also, that, sooner or later, it may be found advan- 
tageous to manufiictiire tliis article among ourselves. It may be 
•well, thcrefoi'c, to exhibit an account of the uses that arc made of 
it, and to give some general slictch of the modes of manufacturing 
it for use. 

Uses, Si'c.—The pui-posc for whicli Black Lead of the best quality- 
is required is, foi' making pencils and crayons. Of all tlie mines 
known, \cvy few afford the mineral of a suitable quality for the 
manufacture of these articles ; and it will be an important advan- 
tage which our Plumbago will possess over most that is offered iti • 
the market, should it prove (as I believe much of it will) fine- 
enough for ^his purpose. The gcnei-al account which is given of 
the manufacture of Black Lead Fenciis is, that a mass of the min- 
eral is sawn into thin slabs, vvhich are again divided into small 
stri[)s. These are inserted in grooves cut in cylinders of cedar. It 
is cvidciit, however, that the shity kinds of Black Lead, like ours, 
would not admit of this process, the strips thus produced not hav- 
ing snflicient firmness or cohesion to retain their figure. But. 
though the foi'egoing is a general account of the manufacture of 
pencils, it appears that the mineral is not usually em|)loyed in na- 
tive masses, but that tiicse are reduced to powder, and afterwards 
re-united into a mass. Tliis process is practiced even with the 
Black Lead of Borrowdale. At London, Black Lead Pencils are 
manufactured "by melting together fine Cumberland [Boi'rowdaleJ 
Black Lead in powder, and slieil-lac. This compound is repeat- 
edly powdered and re-melted, until of unifm-m composition ; it is 
then sawn into s]ii>s, and mounted as usual. Pencils thus made- 
are uniform, and of great strength, and there is no waste of mate- 
I'lal.'"—(London Quarterly Journal, iii. 425.) Another method 
of hardening the same Black Lead, practised at Keswick, near the 
mine, consists in reducing tiie mineral into slices about l-201h of 
an inch in thicknesss. and tiieu keeping it for some time in melted 
sulphur.—(Annals of Piiilosophy, xv. 199.) A gi'eat part of the 
Black Lead Pencils manufactured in Holland, consist of mixtures 
of this mineral and sulphur, the latter beirig added as a cheaper in- 
gredient. 

If the most advantageous mode of manufacturing Pencils requires 
that the Black Lead be iirst reduced to powder, then the slaty cha- 
racter of ours will be no detriment, so lotig as it possesses the pro- 
per degree of fineness and purity; and that it does, I have very 
little doubt.    I refer of course ta the best specimens. 

A second use that is made of Black Lead, is in the manufacture 
of crucibks or melting pots, such as are employed by glass makers^ 
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refiners, braziers, and other artists. Here tiie Plumbago is mixed 
with a |)ortioii of iiifiisihleclay, wliich prevents its being burnt up 
ill the Iiiniace. Crucibles thus made, have many advantages over 
thnsemade simply of clay. Tliey stand the fire better, are smooth- 
er and neater, and do not permit what is melted in them to cool 
as soon. Hence tiiey are much employed in the arts, and probably 
will be more so when the price of Black Lead becomes reduced. 
Those of the best quality are made in Holland. A few wei-e ma- 
imfartured in Philadelphia during the late war; but they were 
found so far inferior to the Dutch crucibles, that, on tlie return of 
peace, the business vias given up. 

A third mode in which Black Lead may be usefully employed 
is in the composition oifriction paste. This was patented in Eng- 
land under tiie uamcofttie A.VTI-ATTRITIOIV PASTE, but it may 
be easily formed according to the following recipe: "Mix one 
pound of hog's lard with lialf a pound of Black Lead; stir them 
well together, while melting over a slow fire. If the axles and 
bushes of the wheels be true, a carriage may safely be run one 
hundred and fifty miles, with once using the above conipositii'ii," 
(Parkes' Chemical Essays, ii. 343.) The Black Lead siiould be 
added to the lard in powder ; or it siiould be previously ground in 
a mortar with a small quantity of lard. This will be found a use- 
ful preparation for lubricating machinery. 

A compound somewhat similar to the above, is used to coat over 
articles of cast iron, as stoves, fire-places, and the like, in order 
to give them an agreeable surface, and to keep them from rusting. 
Eight pounds of lard are melted with a little water, an<l four oun- 
ces of camphor is added. Wliilc warm, as much Black Lead is 
added in fine powder as will give the whole a leaden color. The 
article to be coated is made as warm as the hand can bear to touch, 
the paste is rubbed on, and when dry it is wiped clean and pre- 
sents a smooth [wlished surface, (Roes' Cyclopedia, Art. Plumbago.') 
This is an ancient recipe ; probably more simple ones are now" in 
use. Indeed, the powder of Black Lead stired up with milk, 
makes a very proper application for rf.gh iron surfaces. 

It would greatly increase the demand for this article, if it could 
he introduced into common use for paint. It composes, when 
ground with oil, a paint of good body, and peculiarly excellent for 
the roofs of houses. Its smootliness and its greasy quality, whicli 
prevent its spreading well, and render it less suitable for delicate 
painting, are well fitted to turn off the rain, and it forms a coating 
for roofs both durable and handsome. The Black Lead ground in 
oil, which is usually found in the market, is of a quality very in- 
ferior to the paint which would be formed by our Plumbago; it is 
frequently nothing more than a certain kind of coal.    It seems t* 

2 
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iiie -All object wortliy of some enterprise, to ascertain whether an 
extensive sale may not be obtained for our Black Lead for the pur- 
})oses of painting. It may be added, tiiat tliis is a very excellent 
substance to mix with tar for coating the roofs of buildings. 

I have not enumerated all the uses tliat are made of Plumbago ; 
but tlie foregoing are the principal. They arc suflicicnt to show 
that its inti'insic value is great, although foreign markets should 
be glutted witli the article from other sources. But no very ef- 
fectual trials have been made to make it known to the commercial 
world. Mr. Henderson, it is true, a few years since embarked in 
the concern with a laudable zeal and entcrprize; but several un- 
toward events, unconnected with the real value of the article, pre- 
vented his success. He sent it to France, to Denmark and to 
Scotland. Some was sold for live crowns per hundred, and some 
lor ten dollars. I have hcfoi-e mentioned London and the cities of 
Holland as probably the best niakets for it on account of the exten- 
sive manufactures of it carried on in those places. 

Not far from the Pilot JMountain is another considerable deposi- 
of Plumbago. It may be seen on the land of Mr. Spainhaur. It 
appears to be inferior in quality to that of \^'ake, but is extent 
sivc and deserves attention. 

Fire-Stone.—The rock that forms the bed of the Black Lead of 
Wake is an excellent fire-stone, and will be found very suitable 
for the Iicarths of forges and furnaces, and for the backs of fire-pla- 
ces. I have never seen a i-ock of this class so compact in its 
structure. This admits of being gut otit in large blocks, as may 
be seen in the steps of tlie Newbern Bank at Raleigh. It is not, 
liowever, very suitable forste])s, on account of its liability to crum- 
ble and decay when wet. A similar kind of stone is used for fur- 
nace-hearths at the iron-works in Lincoln. Before its discovery 
thei'c, the i)roprietors of those works were accustomed to send to 
Philadelphia for it. 

MAGNESIAN MINERALS OF WAKE. 

Under this name are included several minerals, which owe their 
peculiar properties to the presence of Magnesia, the most impor- 
tant of wiiich are Serpentine and Soapstone. Both of these rocks 
occur in great abundance and of a good quality, a little nortli of 
the Black Lead formation, and within twelve miles of Raleigh. 
Serpentine, though not strictly marble, is sometimes sawn into 
slabs and polished, and sold under the name of green marble. It 
is by no means an uncommon mineral, but it is not often found so 
beautiful as at the foregoing locality. It very much resembles a 
kind found in the Isle of Anglesea, where it is wrought into chim- 
ney-pieces, columns, and for other architectural and ornamenta 
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^urposr.s. Tlic colors are principally dark grccii, inlcnnixcd witli 
spots and clouds of liglitci'green, and shiiiini?; lamiiiffi of Sliillcr- 
Spar, Of crystallized Serpentine. (Bakevvell's Geology, ])• 95.) 
Tliis description applies exactly to our Serpentine, and i have no 
doubt that ours is erjually elegant With that of Anglesea. It is 
liarder than marhle, ho\\cver, and consequently more expensive in 
the working, and therefore cannot come into common use excejit 
in an advanced state of Society. The following account of the 
Seri)cntine of Aiiglesea will give some idea of tiie maiuifacture. 
"The c^uarrics are now working to a considerable extent, with .1 
fail- pospect of ultimate success, altliough iiitlierto attended with 
lieavy expcnce. Like many other productions of our own country, 
the introduction of this beautiful stone nicl in the first instance with 
a very decided opposition; hut tiie splendor and variety of its. 
colors, and the high degree of ]«)lish it is cajfable of receiving by 
the aid of a powerful steam-engine, have lecommended it to juih- 
lic favor. It is pi-oved by experience that the colors are inde- 
structible, and on account of its great iiardness, it cannot be easily 
scratched or defaced, nor can the polish be injured cillier by air, 
moisture, or acids, (BakcweU's Geology, p. 93.) 

Elegant vases and boxes are also made of this article ; but we 
must for the present regard.it as one of those substances, which, 
though it cannot be turned to immediate profit, nuiy be iiiglily priz- 
ed in a more advanced stale of our arts. 

Fine Soapstonc is found in connexion with the Scrjientinc. It is 
of a light color, variegated witli sliades of green. Tliis mineral 
is too soft to admit of a higli i>o!is!i, but it still appears with ad- 
vantage in some kinds of ornamental arcliitcctiiie, as may be seen 
on the eastern side ol'tlie Capitol at Ralcigli. A handsouier variety 
of Soapstone than this, is found in tJie eastern part of Orange 
County, near the River Eno, on t!ie land of Mr. licdmoud. Ttiis 
is uncommonly beautiful, presenting a very delicate white ground, 
tinged with a light red; wliat is quite unusual, it is so compact as 
to admit of a pretty high jiolish. Fine Soapstont's are abundant 
in Wake, Orange and Randolph, and several other localities will 
be noticed in their places. 

The facility with which Soapstone is v/rought, induced the 
Ahorigines of this country to make great use of it. 'J'hcy em- 
ployed it for tobacco jiipes, and for several culinai'y vessels. Its 
excellence as a fire-stone is generally known. No substance an- 
swers better lor the backs of lire-places, as it hardens in the fire, is 
not easily broken, and not liable to crack, like many harder kinds 
of stone, by sudden healing or cooling. A use to which Soapstonc 
has recently been ajtplied is, to serve in the place of logs or pipes 
for aqueilncts.    Being very easily sawn into blocks, and as easily 
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bored and turned, the preparation of it for this purpose is less ex- 
pensive t!ian might be imagined. An aqueduct constructed of such 
pipes, must possess almost every conceivable advantage. 

FREE-STONE AND COAL FORMATION OF  OnANGE AND CHATHAM. 

By the term " Free-stone" is meant a kind of rock which may he 
easily split and wrought into suitable forms for building. In this 
sense, the term embraces several different kinds of rocks ; hut the 
one now under consideration, wliich is the most common of all, is 
Sand-stone, being apparently made up of grains of sand cohering to- 
gctlier wit!) a greater oi- less degree of firmness. The formation is 
very extensive, embracing a great number of beds of excellent Free- 
stone, varying among themselves in color and texture, but nearly all 
extremely well suited to the purposes of architecture. 

Bo%nidaries and Extent—The Sand-stone extends from Oxford in 
a southerly direction, quite through the State. Its length, within 
our own State, is about 120 miles. The breadth of the formation 
varies considerably in different places. On the south-cast of Ox- 
ford it disap])cars among the vallies, con\ergingalmost to a point; 
on the Nciise, its breadtli is about 12 miles; between Raleigh and 
Chapel-Hill, it is 18 miles; not more than 8 miles on the Cape 
Fear, hut southward of that, it grows a little wider. Its average 
breadth may therefore be stated at about 12 miles. On tiiis sup- 
position, the whole area of the formation is 1440 miles. In pass- 
ing from Oxford to Chapel-Hill, the traveller passes nearly on the 
line of its western boundary. This runs onward, at the foot of 
Chapel-Hill, a mile and a half east of the University; meets Haw 
Siver about three miles above liayv.ood, and Deep River five miles 
north-west of Tyson's Mills. Thence it passes tiirough Moore 
County, by Richland Creek; thence into Montgomery by Cheek's 
Creek ; and finally through Anson, a few miles above Wadesbo- 
rough, into South-Carolina. The eastern boundary will be indi- 
cated with sufficient exactness, by mentioning the points where the 
roads meet it, that diverge westward from Raleigh. On the road 
to the Fish-dam, on the Neuse, the Sand-stone begins to appear 
two miles north of Boyce's Mills, and five from the Fish-dam, on the 
same road. On the western road to Hillsborough, the line of the 
formation passes a little east of Brassfield's. The same line is 
met with on the way to Chajiel-Hill, near Mrs. Jones's on Crabtre« 
Creek, twelve miles from Raleigh. Farther south it is found five 
miles below Haywood, on the Cape Fear, and not far from Sneeds- 
borongh, in the County of Anson. 

I have bef"  *^''''s minute in pointing out the boundaries of this 
roo-stoue, because I have more than once met with 

m-^tJon- oF F 



GEOLOGICAL REPORT. 13 

those wlio liadKved many years within tliis region, without ever 
suspecting that any use coulil lie made of the large blocks and I'idges 
of .stone wliich they saw around them. Having, therefore, sutii- 
ciently ascertained its boundaries and extent, let «s next enquire 
what praciical applications may be made of the substances within 
tliis formation. 

The two principal ai'ticles within tlie region above described 
wliicb will demand nu,- atiention,are Free-stone and Coal. These 
we may consider seperatcly. 

1. SAND-STONE. 

The Sand-stone of this region appears in large rounded blocks, 
frequently many tons in weight, and lying side by side in a con- 
tinued bi\d that extends from north-east to south-west. These 
beds are frequently buried by the sand to such a depth as to be 
visible only on side-hills, and in the banks or beds of water-cour- 
ses. Red is the [jredominant color; but several shades of this are 
exhibited, and a light gray and a dull yellow are not unfrequent 
colors. All these varieties are often contained in the same bed 
within a few feet of each other. A similar diversity prevails in 
the texture of tliis rock. It is sometimes very fine grained, some- 
times very coarse : in one place the grains are very closely cement- 
ed together, foi-ming a hard, firm i-ock; in another, they cohere 
loosely, and the rock is propoi-tionably friable and destitute of 
strength. It is important to note all these circumstances, to shew- 
that there is much reason for examining with care and pains in se- 
lecting materials for building or other purposes. I have known 
workmen employ a very poor kind of Sand-stone from one of these 
beds, when a little search would have discovered, within a few 
hundred yards, a specimen of the best quality. As a general rule, 
the finer the grain and closei' the texture, the better. Those vari- 
eties which are porous, absorb water, which, by freezing in cold 
weather, renders them liable to crumble and decay. If two si)eci- 
mens be placed in water, that whicii emits the fewest bubbles will bs 
found the most durable. All tiiese kinds of sandstone, however, 
become harder by exposure to the sun, by evaporation of the water 
with which they are filled while lying in "tiie ground. Some speci- 
mens that are hardly firm enough, when fiist taken from the ground, 
to admit of being shaped into blocks, acquire such hardness by ex- 
posure, as to form a strong and durable wall. When the stone is 
peculiarly exposed to injury, as in the case of step-stones, they 
should be suffered to remain for sometime in the sun before they are 
laid. 

The purposes for which this rock may be employed are for Build- 
ing-stones, for Mill-stones, for Giind-stones and Whet-stones. 
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1. Building-stones.—In countries wlierc arcliitecture lias made 
greater progri'ss than in our own, it raiglit be deemed sujierliuous 
to point out llic various ajipiications ofFree-stonc in building; but 
the use of it among us is of so recent a date, that I cannot Jearn 
that a single block, of it was ever hewn or dressed until within half 
a dozen jcars; and there are many persons who have excellent 
quai'ries of Free-stone on their own far'ms, who have never learned 
its uses, but still employ in its i)lace tlic most perishable materials. 
It is to be ho])ed that the foregoing observations may assist them in 
ascertaining the existence of the Free-stone on their own jiremises, 
and that the following remarks may induce tliem to emjdoy it for 
some of those purposes, for whicli it is so admirably adapted by na- 
ture. Nothing within tiie reacli of the inhabitants of this district, 
is so well adapted as this for cellar-walls, for underpinning, for 
stejfs, for chimnies, and even, in some cases, for the entire body of 
tlie bouse itself. Where a quarry is near at hand, and a woikmaii 
can be obtained who understands the method of quarrying and 
shaping these rocks, they will often be found moi'e convenient than 
bricks for most of the foi'egoing purposes. A circumstance which 
gives them greatly the advantage over bricks in a country where 
lime is so expensive an article is, that they require far less mortar. 
Coarse sand, or the Saud-stonc itself pulverised, and a very small 
proportion of lime, (not more than one-ninth when intimately mix- 
ed,) will compose a mortar, which will cement them very firmly 
together. 

Should this stone be emjdoyed forcontructing the entire body of 
houses, t!ie following hints may possibly be useful. In the first 
place, the lighter varieties are preferable for this purpose to the 
darker. The red Sand-stone, when piled in a large wall, has a 
dull, gloomy aspect, w hile the light grey or yellow varieties appear 
in a similar situation, cheerful or gay. Buildings having the main 
body of light-coloiH'cd Sand-stone, and the underpinning and win- 
dow-sills and caps of dark coloured, are very hadsome; and it 
would be easy to form, out of the several varieties of our formation, 
combinations of this kind. 

In the second place, a building that is formed of this, or any 
other kind of stone, ought to bs furred ; that is, not plastered imme- 
diately upon the stone-wall, but at a little distance, say two or 
three inches, from the wall. For this purpose, small pieces of 
scantling or thick plank are introduced into the wall at the time it is 
laid, anil made to project to the distance of two or three inches from 
it. To these, laths are nailed, and the plastering is spread upon 
them, by which means the house has a space of confined air, be- 
tween the plastered wall and the main wall of the building, that 
keeps the house from suffcri'ig  by dampness, which collects on 
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naked stone walls. Double walls of this kind are also cooler id 
summer and warmer in winter than single walls, and are therefore 
made for every kind of liousc in some countries of Europe. They 
are almost as necessary to a brick as to a stone house. 

As the knowledge of these substantial and durable materials for 
building is extended and diffused, and workmen who are acquainted 
with tlie best modes of quarrying and dressing stone are multipli- 
ed, it may fairly be presumed tiiat these native treasures will be 
more liighly ajjjjreciated, and that, instead of tliose mouldering 
])iles, tliat now deform our rural scenery, and give to many situa- 
tions, wliich are naturally pleasant and delightful, tiie aspect of de- 
cay and ruin, the traveller may see the more enduring fabrics of 
stone or marble, or at least houses founded on a rock, the family 
mansions of successive generations. 

2. Jilill-stones.—This region of Sand-stone embraces several beds 
of that conglomerate rock which is used for Mill-stones. But the 
most distinguislied locality of the Mill-stone grit occurs on Rich- 
land Creek, in Moore County, near the western limit of the forma- 
tion. The importance of this article, an<l the probability of finding 
it in other parts of the Sand-stone region, will justify some de- 
gree of minuteness in speaking of it. This excellent bed of Mill- 
stone grit is exposed to view directly on the bank of the Creek, 
forming three horizontal strata or layers, eacii composed of large 
tabular masses. The lowest stratum is of t!ie best quality for Mill- 
stones. It consists of a hard, greyish red Sand-stone, in whicli are 
thickly imbedded water-worn pebbles of white flint or quartz. 
These Mill-stones are very much valued for grinding corn, and are 
sought for from distant parts of the State, and bring from thirty 
to one hundred dollars per pair. 

On account of the frequent demand for this kind of stone, and 
the difficulty of transporting it to a distance without the facili- 
ties of water carriage, it is desirable to find the Mill-stone grit in 
other parts of the Sand-stone formation. I have made considerable 
.search for it, and although I have not observed it any where else of 
as good quality as that on Richland Creek, yet very favorable ap- 
pearances are exhibited at several other places. A similar conglo- 
merate rock is found one mile south of the gulf on Deep River, in 
large blocks above the surface. Also where we first meet the Sand- 
stone in passing from Raleigh to the Fish-dam on tlie Neuse, two 
milcsnorth of Boyce's Mill, the ridges that are exposed on ascend- 
ing a hill are of the same character. This is on the eastern line of 
the formation; on the western line also, near Chapel-Hill, certain 
varieties of the Sand-stone exhibit a little of the same texture. It 
was before remarked, that the rock at Richland Creek, which af- 
fords the best Mill-stones, is the third stratum from the top, at the 
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depth of fifteen or twcniy feet, tlie upper strata being of much tin; 
same texture and appearance with those i-ocks found at tlie several 
places above mentioned. The qualities required are a firm, hard 
grain, with coarse pebbles imbedded. These qualities meet in the 
third bed ; but in the superior strata, the grain is not hard enough, 
nor arc the pebbles imbedded with sufficient firmness. Tlie imj)or- 
tance of the object, therefore, might justify the labor and expense of 
some further examiiiatioii at each of those places, by digging into 
the earth twenty or thirty feet; and at any other place within the 
for'mation, where tliere appearsjnear the surface a sand i-ock contain- 
ing pebbles, hearing in mind that the genuine Mill-stone grit, con- 
sists oiahard, close grained Sandstone, with coarse pebbles imbedded. 
Some specimens which wduld be too soft w hen first taken from the 
ground, acquire sufficient hardness by exposure to the sun. 

Tiie occurrence of a bed of Mill-stone grit in a formation of Sand- 
stone, is remarked by Geologists witli peculiar satisfaction, be- 
cause tills rock, in a regular series, usually lies immediately below 
CoAi, and immediately above LIME-STONE, and tiici-efore ins])ires 
the hope of finding, in tiie vicinity, both these valuable substances. 
Such is the law of association that prevails in lite extensive Coal 
region of England, and such a union is looked for by American 
Geologists among tlie strata of our coinitry.—(Vide Conybeare and 
Philli])s' Geology of England and Wales, i. 349.—Geological Sur- 
vey of the Erie Canal, 95.) What reasons we have for expecting 
a supply of Coal and Lime-stone fi'oin tiiis quarter, we shall en- 
deavour to ascertain by and by. 

3. Grind-stones and Whet-stones.—The Sand-stone of this region 
has been quarried for Grind-stones on Deep River, near tlie Gulf, 
on Checek's Creek, in ^Imitgomeiy, and near Chapel-Hill. The 
species of rock is the same with that of the Nova Scotia Grind- 
stones, so highly valued; but still it is not every variety of the 
rock that is suitable for this purpose. A fine uniform grain, and a 
proper degree of hardness, (that is, but moderately hard when first 
taken fi-om the quarry) are the most essential requisites. These 
qualities more frequently meet in the 6/i(isA grer/variety of Sand- 
stone; and accordingly we find the Nova Scotia Grind-stones gener- 
ally of this colour. The i>ropcr variety is very often met with 
among our beds of Sand-stone, and is among the kinds most easily 
wrought. The dark red varieties have been more frequently em- 
ployed for Grind-stones, but 1 cannot learn that any of them have 
been found of a very good quality. 

Whet-stones adapted to the coarser farming utensils, are in a 
few instances wrought of the same materials as the Grind-stones. 
For the finer kinds of instruments, it will be seen hereafter that 
we possess the most abundant su])plies. 
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The foregoing particulars comprise all that I have to offer at 
present respecting the Sand-stone; but there are certain other sub- 
stances connected vvitii it that will demand some further attention. 
The principal of these is Fossil Coal, on which I now proceed to 
make some remarks. 

2. COAX. 

Those whose observations have been confined to a country 
abounding with forests, will be surprised to learn that nearly all 
the fuel of the most populous countries in the world is dug out of 
tlie bowels of the earth. Tiiis subject has an intrinsic importance, 
tlierefore, of whicli probably but few among us are aware. In illus- 
tration of this point, we offer the following considerations. 

Every State in a stage of progressive improvement, altliougU at 
present supplied with abundant resources for fuel in her native for- 
ests, must look forward to a period when these resources will be 
cither [lartialiy or wholly exhausted. Some countries still exten- 
sively covered with forests, are exhausted in spots by the demands 
of large and populous cities, or of certain manufactures, which re- 
quire enormous supplies of fuel. Pittsburg, in Pennsylvania, 
though situated in a region which wan but a few years since aa 
unbroken wilderness, affords at present an illustration in point; 
for her neighbouring forests were long since cut down, and were it 
not for her Coal Mines, she would now find it impossible to carry 
on those great manufactures which constitute tlie basis of her af- 
fluence. England offers an example of a country in which, on ac- 
count of the de)vsity of her population and tffe extent of her manu- 
factures, wood can no longer be looked to for fuel; and were it 
not for those vast repositories of Coal with whicii ^he is so richly 
endowed, her immense manufactures, the pillar of her greatness, 
could never have been brought to their present height, nor could they 
be sustained any longer. " The manufacturing industry of tliis 
Island, (says a late British writer,) colossal as is the fabric whicli 
it has raised, rests principally on no other base than our fortunate 
j)osition with regard to the rociv4 of tliis series. Should our Coal 
Mines ever be exhausted, it would melt away at once, and it need 
not be said that tlie effect produced on private and domestic com- 
fort would be equally fatal with the diminution of public wealth ; 
we should lose many of the advantages of our higli civilization, 
and much of our cultivated grounds must be again shaded witU 
forests, to afford fuel to a remnant of our present population,"— 
(Conybeare and Phillips' Geology of England and Wales 1, 324.) 

These Mines, so important to Great Britain, are chiefly in the 
Nortli of England, one of the most important of which is that of 
Newcastle. This Mine has been wrought about 600 years, and at 
present it supplies not less than two millions of chaIdron3, orse- 
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veiity-two millions of bushels of Coal aiiniialiy. The monthly sup- 
ply of London, alone, is estimated at, 2,376,000 bushels. Immense 
as ar'e the quantities of Coal taiven from tiiis foi-mation every year, 
^et it is computed tliat enough still remains to afford the same sup- 
ply for 1000 years to come.—(Annals of Philosophy, 4, 411.) 

Although, therefore, we may now look around us and see appa- 
rently an exhaustless supply of fuel in our forests, yet the time may 
not be ilistant when some large manufacturing establishment shall 
call loudly for Coal ; and perchance in no very distant age, the 
domestic vyants of, some ])or'tion of our citizens may make tiiem 
look for this article with very different feelings from any that in- 
fluence the present generation.. Let us see, therefore, wliat reason 
we have to suppose ti)ata suj)i)ly of this article may be found in the 
district of country wliicii we ai-e at present surveying. 

In the first place, the series of rocks composing this district con- 
stitute wliat is called by Geologists an independent Coal formation. 
That is, they arc such a class of rocks as are known usually to em- 
brace a gi'cater or less nnmber of beds of Coal. Such aic the rocks 
which accompany tlie Coal of England ; such is the Coal Basin of 
Richmond, in Virginia. 

In the second place, this formation may be considered as a con- 
tinuation of the Richmond Coal deposit, and both are believed 
to he a continuation of a long and narrow deposit of Sand-stone 
which extends from Conneciicnt River to the Rappahannock.* 
Indications of Coal have been observed in various parts of 
this range. The Mine in Chesterfield County, between the 
James and Appomatox Rivers, in Virginia, has been wrought 
to some extent, and furnishes at present a considerable article of com- 
merce. 

In the third place, in addition to the foregoingpreswnpiions that 
Coal might he found in the district of country under consideration, 
wo Iiave it in our power to say, that Coal has actually been dis- 

* Mr. M'Ciure, the distinguished President of tlie American Geological Society, 
has traced tlie above formation of Sand-stone for an extent of 400 miles to the 
Eappahannoclc, where he supposes it to terminate on the South. Of the Rich- 
mond basin he remarks, that "it would not be far distant from the ran.g'e of the 
red Sand-stone formation had it continued so far South." Our Sand-stone forma- 
tion, which lies in the same range, was not known to Geologists at that time, 
ri'om an entire similarity in the rocks, as well as from a coincidence in theu' range, 
I have little doubt that both the Richmond and the North-Carolina Sand-stone be- 
long to the same formation with that north of the Rappahannock. The Sand- 
stone and Coal deposit of Richmond or Chesterfield, has a greater extent than 
was supposed by Mr. M'Ciure, being 60 or 70 miles instead of 20, as he supposed, 
and if we add to this 120 miles, the lengtli of our Sand-stone deposit witliin this 
State, (and I know not how f;u' it extends into South-Carolina,) we make nearly 
200 miles, which is half the length of the whole range north of the Kappahaniiock. 
(Vide M'Cku-e's Obs. on the Geology of the U. States, p. 44.) 
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covered iii tliis region, and tliat a bed of considerable extent has 
been opened not far from the Gulf on Deep River. 

It is about fifty years since this Coal-bed was first discovered. 
>Ir. Wilcox, an enterprising gentleman, proprietor of the Old Iron' 
Works at the Gulf, took some pains to have it opened, and to intro- 
duce the Coal into use. Blacksmiths finm difterent ])arts of Great- 
Britain made trial of it, and concui'i'cd in pronouncing it to be of 
excellent quality. During the life-time of Mr. Wilcox, it was freely 
employed in the vicinity, although tlie want of water cai'riage 
prevented its being transported to a distant market. For some 
years past the Mine has been neglected, and at the time of my visit, 
it was not in a favorable state for observation. Tiie principal ex- 
cavation is one-fourth of a mile North of Deep llivcr, on a ridge 
elevated but a few feet above the general level of tiie country, and 
distinguished from all the other ridges in the district, by consisting 
chiefly of a finely divided Black Slate. The present edge of the 
bed is about ten feet below the surface of the ground, aiid dips to 
the south-cast at an angle of about twenty degrees. The tliickness of 
the bed when entirely exposed,'according to Mr. Tyson, the pro- 
prietor, is about one foot. The water and rubbish witii which the 
pit was incumbered, did not permit my ascertaining the facts re- 
specting it so much from personal observation as I desired, but the 
respectable proprietor assured me, that waggon loads of the Coal 
could be obtained with ease. The Coal is higlily bituminous, 
burns readily with a bright flame, and is, I tiiink, oi'much the same 
quality with the Richmond, or the Liverpool Coal. 

W'ith regard to the extent o{ this Coal Mine, I have no means of 
judging with much certainty. On the road from Salem to Fayette- 
ville, by way of Tyson's Mills on Deep River, tlie traveller crosses 
a number of ridges of that shelly kind of Black Slate which is the 
accompaniment of the Coal, and may be considered as a symptom 
of it wherever it occurs. This however passes under a soft red 
rock, called by Geologists Slaty Clay, which extends southward to- 
wards Moore Court-Housc, and nothing is seen of the Black Slate 
on the South side of the River. 

Those who feel a peculiar interest in the Coal district, may be 
glad of some information respecting such jiits as have been opened 
in other Coal districts resembling this. At the corresponding Coal 
formation in Virginia, 25 pits have been opened. These differ 
greatly in their product; but at Heth's pits, (the most productive,) 
the entire thickness of tiie Coal strata is 50 feet. This tliickness is 
not obtained, however, by digging near the surface, or where, in 
the language of the Miners, the Coal "crops out;" but one sliaft 
in these pits is sunk 350 feet, and accommodated with a steam en- 
gine for carryingoff tiie water.    When the excavation is made near 
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the place where the Coal crops out, we find the thickness of the 
bed to be that of one stratum only ; but if we take a position at 
some distance fioni this spot, in the direction of the dip, we may 
fall upon a number of strata whicii rest upon the first. Thus at 
Heth's pits, a sliaft was sunk at such a distance from the upper ex- 
tremity of the Coal, as to give a thickness of strata equal to 50 
feet. The accompanying stiata of earth and rocks, are a number 
of beds of Clay, Gravel, Sand-stone and Slate.—(Grammcr, Araer. 
Journal, 1, 128.) 

Tiie great Coal-field in the North of England, is 180 square 
miles in extent, and at an average thickness of 1620 feet. It com- 
prises 40 heds of Coal lying one above another, not much exceed- 
ing six feet in thickness, in any case, and being generally not more 
than from one to three feet thick ; indeed many of theip arc quite 
iiisignificant. Tiie two most important beds arc distinguislied by 
the names High Main and Low Main, wliicli are 360 feet asunder, 
and tlio latter is 810 feet from the surface. Between them occur 
8 beds of Coal of various dimensions. Within tlie limits first men- 
tioned, namely 1620 feet, are included a great number of beds of 
Slaty Clay, Sand-stone and Lime-stone, which alternate with the 
Coal beds. 

These facts are recited here to give some idea to those who have 
jiot been conversant with tliis subject, of the nature of a Coal for- 
mation. They will infer also tlic magnitude of the undertaking 
required for mining this substance for market. It is at sucli pla- 
ces tliat all the facilties of mechanical ingenuity arc brought into 
requisition, and ail the energies of the Steam Engine are displayed. 

The existence of Coal in any given place, its quality and extent, 
are ascertained by boring. This pcocess is performed with an au- 
ger of peculiar construction, which brings up successive portions 
of the strata from different depths. The emploj'ment of boring for 
Mines, constitutes a distinct trade in some of the older countries of 
Europe, from whence an agent might be obtained to make a full 
examination, before large expenditures were made in digging for 
Coal. It is not improbable tliat other beds exist in different parts 
of the Sand-stone district. The occurrence of Black Slate, or of 
Mill-stone grit, at any place, would afford some encouragement 
that Coal is in the vicinity. A shelly kind of Slate that is found 
not far from the Mill-stone grit of Moore County, offers an instance 
of the kind of country referred to. 

These are all the remarks that occur to me, at present, on the 
subject of our Coal. The same substance is found also in the 
County of Rockingham, and the subject will be resumed should a 
subsequent Report lead me to speak of the Geology of that region. 
There are two or three otiier substances of some practical impor- 
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taiicc, coniiecteil with  tlic district of country n<fw under review, 
whicli will occupy us ii few moments longer. 

It is an inquiry interesting to Agriculture and tlic Arts, wiietlier, 
as has been reported, there be any beds oi Lime-stone in this dis- 
trict ? 

A marly kind of Lime-stone is found connected with the Sand- 
stone near its eastern limit, not far from Brasslield's, in tlie Coun- 
ty of Wake. It does not appear to be extensive, nor is its quality 
good. But though unsuitable for making good Quick-lime, it would 
jirobably be found a useful kind of manure. These soft and marly 
kinds of Lime-stone, when pulverised and spi'ead on land, often 
prove very fertilizing. But a more extensive deposit of Lime- 
stone, and tliat of a better quality, may be reasonably looked for 
in the neiglibourhcod of the Coal. In most instances Lime-stone 
is tlie most constant associate of that mineral: tlie great Coal beds 
of England, before mentioned, embrace among the Coal strata nine- 
teen distinct beds of it. The most usual series is that of Coal, 
Mill-stone grit, and Lime-stone, lying in the order here named. 
This would afford us some hopes of finding Lime-stone immediately 
below the beds of Mill-stone grit. It also sometimes embraces 
the Coal in a formation shaped like a basin, and may be found 
near the outer edges of the Mill-stone grit, as at the Coal Basin of 
South Wales.—(Conybeare and Phillips' Geology of England and 
Wales, 1, 426.) 

The colour of this species of Lime-stone is never white, but is 
dark, varying from grey to black. It is frequently nearly of a 
Slate colour, and is sometimes fetid, especially when two pieces are 
rubbed together. Lime-stone presents so many different appear- 
ances to the eye, that large beds of it frequently lie exposed to ob- 
servation for a long time before it is known wiiat they are. Yet 
any one may easily satisfy himself w^hether a given Mineral is 
Lime-stone or not, by the following rules: 

1. Apply to it the point of a knife; if it be easily scratched, but 
still too hard to be cut, it will exhibit one sign of being the Mineral 
in question. 

2. Drop on a drop of aquafortis or oil of vitriol, and notice if it 
boils or effervesces. 

3. Place a small lump in a Blacksmith's Forge, and expose it to 
a high heat for half an hour, and observe whether it turns to 
Quick-lime. 

Lime-stone has been discovered among the Coal-beds of Moore 
County, though as yet it has not been found to any great extent. 
I was informed by the late Murdock M'Kenzie, Esq. that it was 
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formerly obtained in siicli quiintities as to be employed in the re- 
duction of Iron Ore at Wilcox's Old Furnace^ and that traces of 
it were found to the distance of 7 or 8 miles south of Deep River; 
but I cannot leai'n tliat any one has discovered it, except in detached 
nodular ineces, tiiough I cannot but think there is some encourage- 
ment to look for it in that region. 

IKOK ORB is found near tlie western line of the Free-stone and 
Coal formation, where small quantities were formerly obtained for 
the Iron Works on Deep River. It consists of Iron mixed with a 
large quantity of clay, but is so easily quarried and broken up as 
to become in many instances a profitable Ore. A great proportion 
of the English Iron is manufactured from Ore of tliis kind. Mr. 
Eton, in his late Geological Survey of the Ei-ie Canal, conducted 
under the patronage of the Hon. Stephen Van Rensselaer, describes 
a bed of Iron Ore wiiicli is found invariably to accompany a pe- 
culiar kind of Slate, lying above tlie Slate and below the Sand- 
stone. In passing westward from Moore Court-House into Mont- 
gomery, we fall in with a kind of Slate very similar to that which 
Mr. Eton describes. It occurs in the western limits of the Free- 
stone formation, and passes immediately under the beds of Sand- 
stone which lie east of it. It will be an object worth the attention 
of those who live in the region referred to, to examine the line be- 
tween the Sand-stone and the Slate, with the view of ascertaining 
whether they do not contain a bed of Iron Ore; my time did not 
permit me to pursue the examination. 

GTPSUM ANK SAIT are sometimes found in such an assemblage 
of rocks as the foregoing | and the Geologist might pronounce with 
much assurance, that, with one very limited exception in the Coun- 
ty of Rockingham, these valuable minerals will not be found any 
where in North-Carolina, unless in the formation of Fiee-stoneand 
Coal now under review. This, indeed, is not saying that they 
will he found even here; hut the observation may still he of some 
use in limiting the fioid of search, and preventing useless research- 
es. At present I will onl}' add, that I have noticed in several pla- 
ces the peculiar kinds of soft Red Sand-Rock which is regarded by 
Geologists as indicative of Salt. 

To sum up what has been said, it appears that the district of Coun- 
try which contains what I have called the Free-stone and Coal 
formation of Orange and Chatham, aflFords materials for various 
purposes of Architecture, for Mill-stones, for Grind-Stones and 
Whet-Stones; that it embraces a bed of bituminous Coal of un- 
known extent; and that, both from indications already remarked, 
and from established geological principles, hopes may reasonably 
be entertained that the same region will yield a supply of Lime- 
stone and Iron Ore, and possibly of Salt and Gypsum. 
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It only remains to consider, in the present Report, the great body 
of Slate Rocks vviiich \vc fall in with immediately after leaving the 
Free-stone and Coal formation in our progress westward. 

SLATE FoRJfATioN OF PERSON, ORANGE, RANDOLPH, &C. 

Parallel with the Fi-ce-stone and Coal formation, and parti<il- 
ly in contact with it on the west, lies the great Slate Formation 
of North-Carolina. It extends quite across the State from north- 
east to south-west, covering more or less of the counties of Person, 
Orange, Chatham, Randolph, Montgomery, Cabarrus, Anson and 
Mecklenburg. Its breadth, which is nearly uniform, is about 
twenty miles. From Halifax westward to Person Court House, 
the traveller meets with hardly any kind of rock but Granite. He 
leaves the Free-stone formation which we have just been survey- 
ing a little to the left, in the vicinity of Oxford, and falls in with 
the great Slate formation near the eastern line of Person. From 
Oxford to Chapel-Hill, the road passes nearly on the line of sepa- 
ration between this Granite on the west and the Sand-stone on the 
east. At Chapel-Hill, or a little soutii of this place, the Slate for- 
mation comes in contact with tlie Sand-stone, and continues in con- 
junction with it quite into South-Carolina. Person Court-House, 
Hillsborough, Pittsborough, Randolph Couit-House, Lawrence- 
ville, tlie Narrows of the Yadkin, and the greater part of the Gold 
Country of tiiis State, lie witl)in this district. The Jrocks consist 
principally of parallel ranges of Clay Slate in perpendicular slabs. 
A range of sloping hills with rounded summits, presenting a grace- 
ful and pleasing outline, that extened from Person tiirough Hills- 
borough, and southward througli Randolpii to the Narrows of the 
Yadkin, is made up almost entirely of these beds of Slate. 

Within this district are also found numerous beds of Porphyry, 
Soapstone, Serpentine, Green-stone, and Hone or Whet-stone Slate. 
These are contained in beds in the Clay Slate, appearing some- 
times in continuous ranges, but more commonly in huge blocks on 
the surface of the ground. This region is extremely instructive 
and interesting to the Mineralogist, as it affords a great variety of 
minerals, many of which ai-e of uncommon elegance ; but I propose 
to confine myself, in the present Report, exclusively to such a view 
of these subjects as is connected witii the arts and ])urposes of life» 
Therefore, after a cursory mention of the miscellaneous contents 
of this formation, I shall confine my remarks principally to the 
quarries of Hone-Slate, and the Gold Mines. 

The SiATEs of this district are of very various complexions. 
The predominant colour is a yellowish grey; but we may often 
find, within a short space, shades of yellow, green, blue anil black 
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Tlie dark valieties ai-e not as common as is usual in so extensive 
a Slate formation, and I have seen no specimen of genuine Root- 
Slatc. 

Every one knows tlic uses that may be made of such kinds of 
Slate as will afford large slabs. Quarries of this kind are nume- 
rous in the range under review, and they may be opened almost 
any where. 

In many places, these rocks are largely impregnated with a shin- 
ing yellow metallic substance called Fijrites. It hasa considerable 
resemblance to Gold, and frequently deludes those who meet with 
it, with the belief that thej' have found a mine of the precious me- 
tal. It is composed of sulphur and iron ; and if it be thrown on a 
red hot fire-shovel, the sulphur will burn off with its usual blue 
flame and suffocating odour, and leave nothing behind but the 
rust of iron. The same substance is frequently found in little 
cubes, like dice-blocks, scattered over the surface of the ground, 
having, in most instances, lost their metallic lustre and assumed a 
liver colour. These, wlien pulverised and thrown on a red-iiot sho- 
vel, will give the same indications of suljjhur as before. The arti- 
cle itself is entirely useles; nevertheless the rocks that contain 
large quantities of it in a minute state of division, afford materials 
for Co|)peras and Alum. Rocks of this kind, when exposed to the 
weather, undergo a spontaneous decomposition; the sulphur is 
changed into sulphuric acid or oil of vitriol, and this unites with 
the iron and forms Copperas, or with the clay, and forms Alum. 
One or the other of tljese substances is frequently met with, form- 
ing incrustations on tlie surfaces of these Slate i-ocks. The Cop- 
peras ap))cars in very fine frost-like crystals, and the Alum in a 
white mealy powder. Both may be readily detected by their taste. 
An ore of this kind, affording an uimsual jjroportion of excellent 
cojjperas, was sent to me by Judge Murphcy. It was obtained 
near Mi'. Moss's, six miles west of Randolph Court-House, where 
it was said to be very abundant.* Incrustations of Alum appear 
on the rocks at tlie foot of "Tliird Mountain" near Hillsborough, 
and indeed they may be seen in various other parts of the Slatc 
foi'uiation. 

Copperas and Alum bear at present so low a price in the mar- 
ket, that it may not be an object nbw to obtain them from our do- 
mestic resources ; but whenever our commerce is embarrassed, 
articles of this description rise so much in value as to make it pro- 
fitable to manufacture them among ourselves.    It may be well, 

'Copperas ore, arising from the decomposition of tlie same substance, (namely 
Pyrites,) is found on the borders of the Neuse River, at Smlthfield, and a hundred 
miles below, whsre it is probable that a profitable Maijvifactory of Copperas jnig-ht 
be established. 
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tlierefore, tn point out tlie usual modes in wliicli tlicy are manu- 
lactui'od. At Strafford, in Vermont, is a inauuiactory of Copperas 
conducted in tlie following manner. Tlie ore is broken into frag- 
ments three or four inches in diametei-, and tiirown into a ])ile, so 
arranijed as to allow the air to circulate freely througii it, and 
resting; on a plank floor so inclined as to pei-mit the solution when 
formed to run off". Watei' is now ajfplicd either artificially or 
tlirough the medium of rain. A decomposition comujences, at- 
tended, wlien rapid, with great heat, and the evolution of suftocat- 
iiig fumes. In the course of three or four weeks, t!ie wliole mass 
becomes friable and ready to fall into powder. In this state it is 
lixiviated, like ashes in the manufacture of soap, and thus a solu- 
tion of Copperas is obtaisied. This is received into vats, whicli 
are placed one below anotiier on a declivity, and so ari-anged, that 
the liquor of an upper vat may be easily drawn off into a lower. 
The bottoms of the evaporating vessels are of lead, and about ten 
feef square; the sides are of wood about three or four feet liigh. 
The bottom is supported by a number of parallel brick walls, plac- 
ed at a small distance from each other. The avenues or arches 
between these walls, communicate at one end with an arch in which 
the lire is jilacci!, and at the other with the common flue. Aftci- 
the liquor has been sufficiently evajsorafed, it is draw u off into 
cisteriis to crystallize. Branche!) of trees are put into them as a 
nucleus for the crystals. V.^hen the crystallization has proceeded 
as far as it will go, tlie i-emaining liuid is drawn off, and returned 
to the evaporating vessels. Very line ci-ysta!s fos'm themselves ou 
the branches or slirubs. Four men mauufactui-e one hundred tons 
of Copperas in a year, besides carrying on the business of a small 
farm, (American Jouriial of Science, iii, 326.) 

Should any of our Copperas Ore, an ai-ticle which abounds in this 
State,* become an object of Domestic Manufacture, probably some 
useful hints may be derived from the fuiegoing recital; but the 
process must be varied to suit the circumstances. Most of the 
specimens of Copperas Ore w'hicli I have seen from the banks of 
the Neuse, and tiiat from Randolph, were eitlier already in a state 
of decomposition, or tliey so easily passed into it, that they would 
require little or no preparation, but the wiiole process would con- 
sist in lixiviating the Ore in the same manner as ashes are lixi- 
viated, boiling aw:-.y the solution until a film began to form on the 
surface, and suffering it to cool. Crystals would be found on the 
bottom and sides of tlie vessel. It would, however, be a great ad- 
vantage to employ shrubs to facilitate the crystallization, as is 
practised at the Vermont works. 

♦Ahig-hblufF on Mitchell's River, in SuiTV County, within ten miles of the 
Blue Ridg-e, contains a bed of rocks which are hig-hly impreg-nated with. Copperas 
and Alum. ' 
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The manufacture of Alum is a more complicated process, and 
requires, for a superiiitendant at least, a workman who has been 
hrcd to tlic business. The general method, however, is to expose 
the Alum Ore for months, or even years, to tlie action of heat and 
moisture, by which a slow decomposition is effected, and a solution 
of the salt is obtained, as in the manufacture of Cojjperas. A long 
established and celebrated manufactory of Alum at Iliirlet, near 
Glasgow, in Scotland, and a more receiitestablislimeut of tlie same 
kind at Salem, Massachusetts, will doubtless afford oj.'portunities 
to any one wlio may feel particularly interested in this subject, to 
obtain all the nccessai'y practical information, or sucli an agent 
as woidrt be requisite for conducting tlie business at home. 

2. On the easternbordersof the Slateformation, are found agreat 
number of beds of PORFHYRT. This rock will be easily recogniz- 
ed by its speckled appearance, especially when recently broken and 
dipped into water. It is a iiard rock, diversified in its colours, 
but usually presenting some shade of green, pui-ple or black. It is 
found either in large irreguiai' blocks on tlic surface of tlie ground, 
or in beds that run parallel with the ranges of Slate, but are easi- 
ly distinguished from tliem by occurring in rounded masses instead 
of laniinse or slabs.* Eight uiiles east of Hillsborougli on the 
River Eno, are beds of line green Porphyry. The purple and black 
varieties arc seen in great perfection, six miles west of Chapel- 
Hill, on the way to Murpliey's Mills; and numerous elegant va- 
rieties of the same rock are found in tjie beds of Haw and Rocky 
Rivers, where these streams cross the eastern ranges of the Slate 
country. 

Porphyry is susceptible of a fine jjoiish, and comes from the 
[land of the Lapidary a very elegant stone. Its great hardness, 
however, unfits it for the ordinary purposes of architecture, al- 
though it is employed for certain expensive decorations, and superb 
})iHars of Porphyry aie met with in some of the Italian Temples. 
The ancient Egyptians also made great use of it,, and some of the 
most inipcvishable of their works, as Cleopatra's Needles, were con- 
structed of tliis substanrc. The principal use that is made of it at 
the present day, is for mortars intended for grinding very hard 
substances, not being liable to wear away, in sach operations, like 
mortars of iron or marble. 

3. This Slateformation embraces excellent beds of SOAP-STONK. 
I have already referred to the Soap-stone of this region in speak- 

* The Mineralogist may collect here a copious assortment of Porphyi'ies. Tlie 
base is commonly petro-sile.x, and tiie porphyritic complexion is imparted by jni- 
nute pearly wl^te crj'slals. The pctro-sibceouE vai-iety accompaniesthe Novaculite. 

^Clinkstone Porphyry of a dull g^i-een colour, v.dth crystals of red FcMspar, is abun- 
dant in Haw and Rocky Rivers ; and Green-stone Porphyry with larg'e yellowish, 
ovystal-s of FcUiipar, occurs quite en tiie eastern limits oi" the Slate formation. 
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ingot'tliose of Wake comi(y, and noticed ])articularly tlic bed ol' 
tills tocli which is found near Mr. Redmoiu'i's in the eastern ])ai't 
of Orange, which lies witiiiti the limits of the disti-ict we arc now 
surveying. Tliis is the most elegant Soap-stone I have ever seen. 
Beds of almost equal elegance occisr williin ihe same lange, two 
miles west of ^Ve[)b's ston.-, in Granville—in the eastern part of 
Person, not far from the seat of Gen. Moore—in Randoliili, on a 
bi-anch of Sandy Creek—and on the line between this county and 
Montgomery. In connekion with these beds of Soap-stone, Cop- 
per has been found in small (juantities, in Person, Randolj)h, 
Montgomeiy and Cabarrus. In some instances it may be detected 
by a green incrustation rescmiding verdigrisej in others, by the 
j'ed colour peculiar to metallic Copper. 

.The uses of Soap-stone Iiavc been already sufficiently detailed. 
I W'ill only add here, tbat the bed whicii occurs at Sandy Creek, 
iiv Randolph, and that which f(Hnis large rocks in the eastern part 
of Person, are tlie kinds which, u» account of their close, uniform 
texture, are peculiarly well (itted for the j-.urposes of the arts. 

4. SERPEXTiNii occurs in great abundaiicc on the River Eno. 
near McKown's Mills. Its quality, however, is inferior to that 
of Wake, before mentioned. ;,! 

5. Large masses of GUEEJC-STOKE, a Imrd rock made up' of 
black and white particles, but wearing, v.hen broken, a greenish 
complexion, covci- more or less of the Slate ridges, often forming 
the sides of stceii hills, or the very summits. Its pi-actical impor- 
tance is not sufficient to i endcr a more extended account of it ne- 
cessary to our present purpuse. 

6. The HoNs, OR WUET-STONE SIATE, (the Novacnlitc of Min- 
eralogists) is by fur the most interesting and important among tbis 
collection of rocks. In my examination of this region, I have madd 
it an object to ascertain tlie localities, and the respective qualities 
and relative values of this snbstftnce. It is found in the gi'eatest 
abundance in various parts of tiic Slate formation, although the 
qualitits of dilferent beds ai'e various. Tbe most valuable bed that 
1 have met witii, is about seven miles west of Chapel-Hill. It is 
known by the name of M'CAOLKY'S QUAUUY. It has been oj)ened on 
t!ie ssnnmit of a hili, which forms one of tbi'ee parallel langes extend- 
ing from north-east to soulh-west, and composed chiefly of a Green 
Slate, calied Chlorite. The Hone Slate occurs in distinct beds, 
"whicli present on tbe top, when exposed to view, a more rounded 
exterior tlian the Slate jiocks usually do. Although many thou- 
sand Hones have been taken from this spot by travellers and others, 
yet as Ihecjuarry has not been wrougiit for the market, the excava- 
tions have been carried to a very lillle dejith, and are insufficient 
to enable one to judge fully of the extent of the bed.    I tliink how- 
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ever, that tliere can be no doulit tiiat its extent is quite adequate to 
tlic supply of the mai-kct. Being near the brow of the hill, and tlic 
bed beina; perpendicular to the horizon, a large surface on one side 
miglit \erj easily hccxi)osed, and thus tiie quarrying would be great- 
ly facilitated. Of those specimens which arc foinid at the top of the 
ground, some arc weather-worn and a great dinerencc in quality 
prevails among those that are obtained from the same spot. The 
properties which characterise the best variety are the following : 

Colour, a soft Olive Green—general aspect, like Horn—the 
thin edges, wlicn held up to the liglit, transparent. 

The Olive Green colour and the transparent edges arc, wlien 
they meet, almost sure indications of a good quality. 

Tiie best of these Hones answer ^\itll great exactness to tiie de- 
scription of the genuine Turkey Hones, and I have no doubt that 
they arc indcntical witli them.* Some of the best specimens, when 
polished, present a clouded oi' chequered surface, with a liigh lus- 
tre, and possess no small degree of beauty. Mechanics, in the vi- 
cinity of the quarry, frequently s\ipp]y themselves with masses of 
eight or ten pounds weight. One side being faced, it is used as a 
Hone, and is generally v;iiucd in jjroportion to the time it has been 
in use. for thus it acquires snionlbncss and hardness. The rpiality 
is frequently much improved by becoming tlinrouglily soaked witli 
oil, and it i)robahiy would be stiil fai'thcr improved by boiling in oil, 
a ju'ocess which is said to he practised with the Turkey Hones 
when tlicy happen to be too soft. 

Tiie. excellence of the Hones obtained atM'Caulcy's quarry, is 
attested hy this f?.ct, that our carpenters lay aside, for them, the 
best Turkey Hones of the iuarkcl. They combine two qualities 
tliat arc particularly estttmed, namely, tlicy ■wear arvcuj fast, and 
set a fine edge; that, is, tlieir grit is both fine and sharp. Some of 
them answer well for razrn-s ; but th(yr principal use among us is 
for carpenters' tools. Their value lias imt yet been settled by ac- 
tual trial; but several Mcicantile Gentlemen whom I have con- 
suUed, have been of opinion, that if pro))cr!y faced and shaped, 
their price v.ouhl not be less than fifty cents per pound by whole- 
sale. 

Hones very similar to these form an article of considerable traf- 
fic in the Mediterranean.    They arc brought to Marseilles from 

* The foliowlnff Jlincr.ilogical ilescription of the Turkey Hone Slate, appljes 
accurately to the Mineral in question : viz. 

It occurs massive—internally it is feebly g'limmering'—the fracture in the l.Trge i? 
straight siaty ; in the small, splintery—the fragments are tabular—it is translu- 
cent on the edges—it is soft, inclining'to semi-hard—it feels rather greasy—colour 
several varieties of Green, and among the rest Olive Green (Jameson's Miner- 
alogy, 1. 4390 
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tlic Lrvant'in large slabs, and then cut and polished ready for use. 
Several quarries of our own country nflord more or ICSR of this ar- 
ticle to the market. What are called the .firkansnw IIiiics, aic ob- 
tained on the Wachitta River, in Arkansas Tej'ritory. Tiiey are 
of the same kind with ours; tlic desciipiion of them, as given by 
Nutail, in his Travels in tliat Conntry, compares well wifii some of 
the variety found in this district, alfiiougli tiicy are of a ligiiterco- 
losir than those obtained at M'Canley's qnarry. Ti>cse were so 
ntiich ■vaiiicd, that the fii'st parcels were sold as high as oiie and 
two dollars per ])0(in(i.—(Bringior, Amer. Jour. iii. 26.) Oil-stones 
arc also obtained on an Island in Lake Mcmpiiramagog, Lower Ca- 
nada. The quarry is windly under water, being in some places 
six inches, and in others three feet below the suiface. Notwith- 
standing these disadvantages, the enterprising inhai)itants have 
erected Mills on the shoi-es of tlio Lake, wiicre great quantities of 
tiiese stoncfi arc annually prepared for exportation : and within 
two years after the discovery of (he quarries, the profits of tlie pro- 
prietors annnintcd toJ)re//iO!(Srt);(Z doUars.—(Hublsard, Amer. Jour. 
V,, 406.) In Bucks County, Pennsylvania, is a quarry of Oil-stones 
which is extensively wrought. These sell at twenty-five cents a 
pound. 

I have i'ccitcd th.ese facts to sliovv, that quarries of Oil-stones are 
objects of enterprise abroad, and also to give some idea of the value 
attached to them. I have good reason for believing, that none of the 
foregoing surpass such as may easily be obtained at JM'CauIey's 
qnarry. JrJPhcrson''s (luarry, in Chatham, five miles west of 
Wnodin's Ferry, on Haw River, is next in importance among the 
IVhet-stone quarries that I ha'.c visited. It is lighter coloured 
than the preceding, softer, and has a stiil finei-gi-it. There are 
several varieties in the same bed. Some are transparent when in 
thin pieces, and resemble Horn ; others are opaque and of adulitn- 
aspect. The former are better fitted for oil, Ihe latter for water. 
The ])reva!cnt colours area bluish and yel!ov>ish white. The 
grit of these Stones is exceedingly fine, and probably Razor Hones 
of the best qualify may be found amongst them. The bed is exten- 
sive : I have observed it crossing the Salisbury Road, a little north 
of the quarry, wliei-e the quality is aj)parently the same. 

On the same road in Randolph, near Deep River, there is found 
abed of a similar kind, and also highly valued by the inhabitants. 

In the immediate vicinity of Chapel-Hill arc several excellent 
quarries of Whet-stone Slate, At Barbee's Mill, two miles South 
of this village, is a hill containing a great qu.»ntity of tiiis article. 
It is of a yellowish straw  colour and highly transparent.* 

* This is an interesting- spot to the Jklineralog-ist.    The NcvacuTitc lies between 
petro-silcx, and arg-illite, and partakes of tlie characters of both.   Some lainins are 
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A great luinibei' of other localites might be mentioned; bat al- 
most es'ei'j' inliabitant of the district now under consideration is ac- 
quainted with such beds as have been noticed, in his own vicinity. 

The extent of tliese beds is commensurate with the great Siate 
formalin!!. I have noticed the genuine Hone Slate, at intervals, 
from Fiat River, in the eastern part of Person, to llie Narrows of 
the Yadkin. They are, therefoic, quite inexiiaustible, and may 
become, with suitable enterprize, objects of traffic that will well re- 
ward the industrious. The great quaiiiilics of tliis article requir- 
ed to supply tltc market; the abundance and variety of our quar- 
ries ; t!ie facilities witli which they may be wrought; and above 
all, their acknowledged excellence and superiority, conspire to in- 
vite our attention in no ordinary dcgiee, to this object of enterprize. 

As to the mode of quarrying and dressing, mechanical ingenuity 
will invent different methods to suit difFeient circumstances. The 
layers being perjiendicuiar to the horizon, it will, in aM cases, be 
advantageous to lay bare a large surface, by removing the eaith 
from the side to a considerable depth, as a preliminary step. A 
workman accustomed to labour in marble manufactories, would 
be the proper person to suggest the most convenient modes of cut- 
ting and polishing ; but by wiiatever mode this is done, it is im- 
portant tiiat great pains should be taken to establish the I'eputa- 
tion of these Hones, by culling for tlie market, the choicest varie- 
ties, and preparing them in tlie best possible manner. By the aid 
of a little water machinery, two or three men could prepare se- 
veral tiiousands for market in a year ; and all our large cities, as 
well as those abroad, would afford a ready sale for tlienj. An ar- 
ticle so intimately connected with tlia indispensable arts of life, ran 
never want purclsasers if the quality be such as to recommend it 
above those which are brougiit into competition with it.* 

7. Several objects of suboi-dinate importance occur within the 
district of country under review, wliicli may deserve a cursory 
mention. On the farm of Mr. Latta, three miles South of Hills- 
borough, is a fine vein of a mineral called SUJ.PHATE OF BARYTES 

beautifully arborescent, presenting- on a clear, translucent ^ound, an elegant 
shrubbery- I have not noticed any appeiu-ances of a bed of Manganese at this 
place, by which metal these dendi'ites are formed ; but at Blackwood's quany, to 
be mentioned next, wliere also tlie Slate is somewhat dendritic. Manganese ap- 
pears in considerable veins- The most remarkable appearances of this kind that 
i have ever seen, are in a bed of Slaty Talc in the County of Cabarrus. The 
Slates are so beautifully ornamented with these figures that they have acquired 
the name of the Calico Rocks.     It is in connexion with a bed of Manganese. 

*1 have been struck with the fact, that Mr. Nutall's description of the AV.achitta 
Hones, applies equally well to some of our varieties, especially to one variety 
found at M'Pherson's quaa'ry. Many of our Hones have a great resemblance to 
Horn-stone, except that they axs »iuch, soltsr.—(Vide Nutall's Travels in Arkaiv 
sas Territory, pfllr.) 
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or Heavy Spar.* Tins substance is not very uncommon, but it is 
rare to meet with it of such purity and elegance as at this place. 
It is beautifully white and shining, and being heavy like an ore, 
the proprietor not unnaturally suspected it to contain some metal, 
and perhaps silver. Although it contains nothing precious, yet 
considerable use is made of it in the arts. It enters as an ingre- 
dient into tiie finest kinds of porcelain ware ; it is used in certain 
Chemical preparations ; and is employed by the painter in form- 
ing certain water colours. 

Near the centre of the Slate Formation, passing a little west- 
ward of Hillsborough and Pittsborougli, is a singular collection of 
WHiite Flint Rocks, (Quartz) which usually lie scattered over the 
gronnd in fragments. They are often invested with a black plated 
metallic substance, whicli is a rich Ore of Ii-on.f On account of 
its appealing so abundantly in tliis region for so great a distance, 
I have been led to hope that bedsof tliis valuable Ore of Iron, might 
be discovered somewhere in t!ie same range ; and I have learned 
from Judge Murphey, that a deposit of considerable but unknown ex- 
tent, has been discovered in Caswell, ten inilesSouth of the Court- 
Honse, and two miles from Anderson's Store. It is capable of 
yielding from 65 to 75 per cwt. of good Iron. From a locality not 
far from the same place in Caswell, I have received a specimen of 
very jsure ARMENiArf BOLE. It is a compact, iiardened Clay, of a 
red colour, and when cut and dried, of a smooth, unctuous, sliin- 
ning aspect. Its principal use is for paint. It is prepared for that 
purpose by pulverising and roasting, by which process its colour 
is rendered darker and more intense. 

White PIPE CIAT, is found in many places within' tins region. 
A very good bed is met witli near M'Kown's, on the River Eno, 
seven miles cast of Hillsborough ; another occurs near tiie vein of 
Sulphate of Bary tes, before mentioned ; and a similar kind has been 
sent to me from Randolph by Dr. Nixon. 

Iron Ore, in addition to that mentioned above, has been discov- 
ered in several places within ti'.e Slate Foi mation. From Gen. 
Gray, of Randolph, I liave received specimens of several different 
kinds of Iron Ore found in his vicinity, aitriough 1 believe the beds 
have not yet been much explored. One of tiie specimens sent by 
this gentleman, proved to be JMaiive Iron, that is, Iron naturally in 
the metallic, malleable state—a kind that is very rare, and much va- 
lued among Mineralogists.    But the most considerable bed of Iron 

' Lnmellar Sulphate of Eai-ytes—pale sky-blue—lustre shining', very high—foli- 
ated—fragments tabular and rhornboidal—crystals of quartz, from an adhering- 
snass of quart?, frequently penetrate the Spar. 

f Specular Oxide of Iroli. 
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Ore that has been opened in this district, is on Teak Creek, in the 
western part ol' Cliatham. Tliis Ore was formerly wrought into 
Castings, and during the Revolutionary War, cannon balls were 
inanufactiired of it. The Castings were said not to have been of 
good quality ; yet this defect was probably owing more to want of 
skill in the manufactufers, than to any natural imperfection of the 
Ore. The variety* is among the better sort of Iron Ores, though 
it is said to be better for Bar Ii'on and for Steel than for Castings. 
A large propoi'tion of Manganese which it contains makes it brit- ' 
tic. An able writer ou these subjects remarks, respecting tliis va- 
riety of Iron Ore, as follows : " It is a very fusible Ore, and com- 
monly yields from 40 to 60 per cent, of Iron. Its Cast Iron is or- 
dinarily inferior to tiiat obtained from the Red Oxide of Iron. Its 
forged Iron is bard, vei-y malioable, and furnishes excellent Steel. 
Indeed it may be converted into Steel at about the same expense as 
into Bai- Iron. In this way much of the German Steel is manufiictuf- 
ed." (Cleavcland's Mineralogy, 493.) This, it will be remarked, is 
said of the specks of Iron Oi'e to whicli the one under consideration 
belongs. Experience must determine how far the remarks are ap- 
plicable to this. This bed has been abandoned for 30 years, and 
the quantity of rubbish that has been collected in the Mine, pre- 
I'ented my ascertaining the extent of the deposit. 

Not far from this place is a Mineral Spring which appears to be 
woi-thy of some attention. It is a very copious Spring, pleasantly 
situated, and is impregnated v/ith Iron and Salts of Lime and 
Magnesia.f Itseems well adapted, therefore, by its tonic and ape- 
rient properties, to the state of invalids during the hot season. Its 
retired situation, and the want of suitable accommodations, may 
prevent its becoming a place of as much resort as its medicinal 
properties entitle it to be. 

Simple Chalijheatc Springs, where Iron is dissolved by the agency 
of fixed air, are common in almost every part of this region. The 
Spring belonging to Judge Norwood, at Hillsborough, is of this 
character. Sitch waters arc well fitted to relieve the languor in- 
duced by a warm climate, and are perhaps more salubi'ious for fre- 
quent and continued use, than the stronger and more complicated 
Mineral waters. 

It only remains now to speak of the Gold Mimes that lie in the 
Souibcrn part of the Slate Formation ; but they will furnish mate- 
rials for a separate article. 

* Brown Hematite—Mamillary and Stalactitic. 

f Super  Carbonate of Iron—in moderate propoi-tion—Sulphate   of Lime—SuJ- 
phate of Magnesia—enoug'h to give the Spring' decided Mineral pronerties. 
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ON THE GOLD MINES OF NORTII-CAROIINA.* 

The Gold Mines of Noi-tii-Carolina, which have recently bccnnie 
an object of great inquiry, both at home and abroad, are situated 
between the 35th and 36th degrees of North Latitude, and neai> 
tlie 8I.st degree of West Longitude. They are in the southern 
part of the State, not far from the borders of South-Cai-olina, and 
somewhat westward of the centre. Through the Gold Country 
flows the the River Pedee, receiving within the same district two 
considerable sti-eams, namely, Rocky River from the soutii, and 
Uwharee River from the north. Above the junction with the 
Uwharee, tlie Pedee bears the name of Yadkin. The Gold Coun- 
try is spread over a space of not less than 1000 square miles. On 
a map of the State, one may easily trace tlie general boundaries, so 
far at least as they have been hitlierto observed. From a point tak- 
en 8 miles west by south of the mouth of Uwliaree, with a radius 
of 18 miles, describe a circle—it will include most of the County 
of Montgomery, the noi'thern part of Anson, the north-eastera 
corner of Mecklenburg, Cabarrus as far as a little west of Con- 
cord, and corners of Rowan, Davidson, and Randolph. Periiaps 
tlie limit extends a little farther into Mecklenburg than is iiere de- 
scribed.! In almost any part of this region, Gold, in greater or 
less abundance, may be found at or near the surface of the ground. 

Its true bed, however, is a thin stratum of gravel enclosed in a 
dense mud, usually of a pale blue colour, but sometimes yellow. 
On rising grounds exposed to be washed by rains, this stratum 
frequently appears at the sui lace ,• but in bottoms, where the allu- 
vial earth has been accumulated by the same agent, it is found to 
the depth of eight feet; wiierc no cause operates to alter its original 
de|)th, this appears to be about thi'eefeet below t!ie surface. Rocky 
River, and its small tributaries, wiiich cut througli this stratum, 
have hitherto proved the most fruitful localities of the precious 
metal. 

The Gold Country occupies the southern part of the Slate For^ 
mation, and I had su))p()sed this to be the peculiar i-epository of the 
Gold ; but a personal examination discovered th;it the same stra- 
tum of mud and gravel, extends beyond tiie s'ate on the west in 
the vicinity of Concord, over a region of Granite. 

♦ A paper on this subject, accompanied by" some Geolog'ical speculations not 
consistent with the nature of this Report, was communicated to the American 
Geological Society at their last annual meeting-, and is now in the progress o.f 
publication in the American Journal of Science. 

f Recent discoveries have given a little wider extent to the Gold CSTOtrV than 
that which is here indicated 
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Tiie principal Mines arc three—the Anson Mine, Reed's Mine, 
and P rker's Mine.* 

The Anson Mine is situated in the County of the same name, on 
the waters oniichiirdHOii's Crceii. a brancli of Rociij River. This 
locality was discovered only two years since by a " Gold Hnnter," 
one of an order of people that be;;in already to be accounted a dis- 
tinct race. A little riviiict winds from north to south, between 
two gently sloping hills that converge towards the south. On 
each side of tiie stream is a level sjiace, forming an extended bed, 
which dui'ing liie wet seasons of the year is covered by it. but was 
dry at the time of my \isit. On digging from three to six feet into 
lliis bottom, we come to that pecnliai' sti-atum of gravel and tena- 
cious blue or yellow clay, '.vhicii is at once recognised as the re- 
sidence of tiio Gold. Tiie stieam itself usually gives the fust indi- 
ciition of the riciincss of the bed througii whicli it j)asscs, by dis- 
closing large pieces of the i)rccious metal, shining among its peb- 
bles and sands. Such was the iiint affoi'ded lo the discoverer of 
tlie Anson Mine. Unasually large pieces were found by those who 
i'O'st examined this place, calcufated to insjiire the highest hopes. 
On inquiry, it was ascertained, that some of the lands wei'e not 
held by a good title, and parcels of it «ere immediately entered. 
It lias since been a suliject of constant litigation, wliich has re- 
tarded tlie working of tiic Mine. 

Reed's Mine in Cabari'us, is the one which was first wrought, 
and at tiiis place indeed were obtained the first specimens of Gold 
that were found in lite Country. A large piece was found in the 
bed of a small creek whicii attracted attention by its colour and 
lustre ; but it wa^ retained sometime in tlie liandsof the proprietor, 
through ignoiaiicc wliether it were Gold or mjt. Reed's Mine oc- 
cupies the bed of Meadow Creek, a branch likewise of Rocky Ri- 
ver. It exhibits a level between two hillocks which rise on cither 
side of iiic creek, aftbrding a space between fi'om 50 to 100 yards 
in breadth. This space has been nearly all dug over, and it ex- 
hibits at |)resent numerous, small jiits, surrounded witli piles of 
rubbish, for the distance of a cjuarter of a mile up and down the 
stream. 

Tlie first glance is sufficient to convince the sjiectator, that the 
business of searching for Gold is conducted under numerous disad- 
Tantages, without the least regard to system, and with very little 
aid from mechanical contrivances. The ])rocess is as follows: 
During tlie dry season, when the greatest i)art of the level above 
described is left bare, and the creek shrinks to a small rivulet, 
the workman selects a spot at random, and commences digging a 
j>it with his si)ade and mattock. At first he penetrates througii 
three or four feet of dark coloured mud, full of stones in angular 

^*Piticc the  aljove  was -written, Bamng'ci''s Mine has become one of the mo t 
iictcd. 
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fragments. At tliis drpth, he mccfs with that peculiar striitiiin of 
giavci and tenacious bliiecartli, whicli he recognises as tlie isiairix 
of tiio Gold. If the mod hc\ei'y dense and tenacious, he iactumts 
it a good sign ;. and if stains or streaks of jcliow occasionall} ap- 
pear on tiie blue mud, it is a favorable syinptoin. Sonietiiiies ho 
penetrates through a stratum of the metal called Siangauesc—a. 
black shelly substance which the workmen call " Cinders." This 
lie regards also as a favorable omen. Having arnvet! at the pro- 
per stratum, which is only,a few inches tliick, lie removes it witlr 
a spade into the cradle. This is a serrii-cylim'cr laid on its sid© 
(like a barrel bisected longitudinally and laid ilat-v.ise.) and taado 
to rock on two parallel poles of wood. T!ic cradle being half n'led 
with the auriferous cartb, water is laded in so as nearly to fill tho 
vessel. The cradic is tiuin set to rocking, liic gra\cl being occa- 
sionally stirred with an iron rake, until the coarse stones are en- 
tirely freed from the blue mud—a part of the process which is the 
more difficult on account of the dense adiicsive quality of tiie mud 
itself. By rocking the cradic raj)idly, the water is tlirovvn ove- 
board, loaded with as much mud as it is capable of suspending. 
The coarser stones arc (hen picked out by hand, more water is ad- 
ded, and the same process is )-ei>eated. On pouring out tiic water 
by turning the cradic on iiiic side, a layer of coarse gravel appears 
on the surface, whicii is scraped ofi' by the hand. At t!ie close of 
each process, a similar layer of gravel a])pears on tite top, whicli 
liecomcs more and more conuninuted, until it graduates into tine 
sand covering tiie liottom of tiic cradle. At length this resi- 
duum is transferred to an iron dish, (a frjing-pan without its lian- 
dle.) which is immersed horizontally in a pool of water and srd)- 
jcctcd to a rotary motion. All the remaining eartiiy mattei'gocs 
overboard, and nothing remains but a fine sar.d chiefly ferruginous, 
and the particles of Gold for wiiicli tho whole labour has been per- 
formed. Tiiese ai'e sometimes no larger than a i)in's head, aJtiiough 
the grains vary in size, from mere dust to one «r two ])enny- 
wcights. Largei' pieces arc usually picked out by hand at a pre- 
vious stage of the process. 

Large pieces of Gold are found in this region, although their oc- 
currence is somewhat rare. Pieces of -100, 500, or 600 peuny.- 
v.ciglils are met with, and one mass was found that weighed 28 
jiounds. This was dug up by a negro at Reed's Mine, within a 
few inches of tiie surface. Its value was towai-ds 8000 dollars. 
\ arious marvellous stories are told respecting this rich mass ; as 
that it had been seen by Gold Hunters at night reSccfing so bril- 
liant a light when t'ley drew near to it witii torches, as to terrify 
th?Mn and deter them from farther examination. But all stories of 
this kind, as I was assured by Mr. Reed, the old proprietor, were 
mei-e fables.     No unusrial circumstances attended the discovei'y ef 
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this mass. It is a pity <hat so fine a piece should not have been 
reserved for a specimen. It would probably have brought more 
tlian its intrinsic value, and might have adorned the collections of 
royalty. But it was melted down and cast into bars soon after 
its discovery. Anotiier mass weighint;; 600 pennyweights, was 
found on the surface of a ploughed field in the vicinity of tiie Yad- 
kin ; and, by recent statements in the newspapers, I learn, that 
since my visit, a piece has been found at P.nrker's Mine that 
wcigiicd four pounds and eleven ounces. The largest piece hith- 
erto found in Eurn])e, weighed only twenty-two ounces ; this was 
met witl) at tlie Mines of Wicklow, in Ireland.—(Jameson's Min- 
eralogy, III. 10.) It is said tliat a piece of Gold was found in 
Pei'u, in the year ITSO, of the weight of 45 pounds. A traveller 
in Paraguay reports, that when a projecting part of one of the 
liighest mountains in that country fell down about 30 years ago, 
pieces of Gold weighing from two to fifty pounds each were found 
in it.—(Piiiilij)'s Min. 323.) Reports lla^ e lately been circulated 
in the newspapers, of still larger pieces having been found in a 
small Island near "^Fortola, in tiic West Indies ; but I have met 
vvitii no well authenticated account of any mass of Gold having 
been found tiiat weighed more than 50 pounds, and the preceding 
statements show tiiat the discovery of a mass of more than a few 
ounces in weight, is a rare occurrence in any country. Specimens 
of great elegance, as I should infer from the descriptions of tiic 
miners, are occasionaliy found among our Gold Mines ; but for 
want of Mineralogists to reserve them for Cabinets, they have al- 
ways been thrown into the common stock. Mr. Reed found a 
n>ass of White Flint (qnaitz,) having a projecting point of Gold 
of the size of a lage pin-liead. On breaking it open, a very bril- 
liant display of green and yeliow colours, was presented, which he 
described as exceedingly beautiful. The Gobi weighed 12 penny- 
weights. Perhaps this was a congeries of crystals; but on that 
point tlie proprietor could not inform me. If sj)ecimens of this 
kind conid be conveyed to Mineralogists, they would often bring 
more than their simple value as Gold. 

It may be interesting, especially to those who live within the dis- 
trict, where the Gold occurs, to have an opportunity of comparing 
this deposit of tlie precious metal with others in various parts of 
the world. 

From the free use that was made of Gold, by the Israelites, in 
the structuie of the Ark, and from ti>e great cpiantities that were 
sometimes accumulated in some of tlie Heathen Temples, as at 
Delphi,  we might infer, that this article was more abundant in 
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ancient than it is in modern times;* and it is undoubtedly a fact 
tliat the sands of certain livers as the Tagiis. the Po. atid the 
Pactnlus, were more productive of Gold formerly, than thp_\ are 
at present; but no small part of all that was possessed by the an- 
cients, was displayed either in their teinples4 or in the regalia of 
their Princes. According to Humboldt, the total animal |n'odtice 
of the South American Mines of Gold, is 4o,580 pounds Troy. The 
amount of North-Carolina Gold received at the Mint of the United 
States, pre\ious to the year 1820, was about §40,000 ; but a con- 
siderable part of what has been found has been worked np by Jew- 
ellers, and more or less still remains in Banks, nor have I any 
data which will enable me to ascertain the total amount obtained 
at these mines. 

No country on the globe is entirely destitute of native Gold, 
but South America has exceeded all other regions in the richness 
of its mines of this metal. Gold is found at the foot of the Andes, 
nearly throughout the whole extent. 

Sometimes Gold is found in veins that traverse the hardest rocks, 
and the metal itself is not unfrequently incorporated with hard 
flinty substances. In tliis case, the rocky masses are broken in jjie- 
ces, and those whicii contain Gold, although but a few spangles, 
are sorted vvitii great care, and then brought to the state of powder 
by heavy machinery. It is now ready for was/u'ii^, being brought 
to the state in which the Gold of our Mines is fortunately present- 
ed to us by nature itself. Indeed much the greatest poi'tion of 
Gold is obtained in such a state of minute division, eitlier in the 
sands of rivers, or in a deposit of gi-avel and mud, like tliat of our 
Gold formation. The Mines of Brazil, both of Gold and of Dia- 
monds, as described by Mawe m his Travels in that country, are 
very similar to ours. The process of washing as practised at the 
mines of Paraguay and Santa Rita, resembles that employed by 
our Miners, except that the earlier parts of the operation are fa- 
cilitated by artificial jets or currents of water on an inclined plane. 
By this means, many tons weigiitof the matiix of gravel and mud 
which contain the Gold, called by them Cascalhao, is subjected to 
the action of running water at once. The Cascalhao thus reduced, 
is then taken up in bowls of a conical shape, and washed by hand 

*In the 1st book of King's, x. 14, it is related that Solomon received 665 talents 
(more than 27 tons) of Gold in one year. Diodorus saj's, that the tomb of King 
Simandius, was environed nith a circle of Gold three hundred and fifty cubits 
about, and a foot and a half thick. Semiramis erected in Babylon three statues 
of Gold, one of wliich was forty feet high, and weighed a thous.and Babylonian 
talents. For tiiese statues there was a table or altar of Gold forty feet long, and 
twelve feet broad, weigliing f»fty talents.  (Jameson's Mineraiogy, iir, 14.) 

± Vide Anarcharsis ii, 7. When the Phocsans seized on the Temple of Apollo 
at Delphi, the Gold and Silver which th'^v recited into bullion, were estimated ?t 
more than £2.250,000 sterling. 



S8 PROFESSOR OLMSTED'S 

by immersion in "vvatcr,   as is practised at tlie mines of Cabarrus* 
(Mawe's Travels in the Interior of Brazil, p. 8J & 133.) 

It is obvious that when the processes of washing are equally 
well conducted, tlie profits will depend very mucii on the price of 
labour. In England, the sand of any river is cnnsidei'ed as worth 
■washing for the Gold it contains, provided it will yield twenty- 
four grains or one pcnny-weiglit in the hundred weight ; btit the 
sand of the Afi'ican rivets often yield sixty-three grains in not 
more than five pounds wciglit; which is in the.propoi-tion of fifty 
times as much. At the Mines of Santa Rita in Brazil, the pro- 
prietor obtains only at the rate of from fourteen pence to two shil- 
lings (sterling) for each iiegro ])er day ; but tlie subsistence of the 
labourer costs him less than a penny a day. The produce of our 
Mines is so variable that it may be difnciilt to fix on an average. 
When Reed's mine was first oj)ened, tiie success was much greater 
than it is at jiresent. I w as informed, by a gentleman w lio w^as 
emphiying a number of liands at this place, at the time of my vi- 
sit, that the average product is not more than sixty cents per day. 

Anyone who inspects these Mines with attention, cannot but 
see that the labor is conducted under many disadvantages. So far 
as manual dexterity is concerned, our Miners do not appear infe- 
rior to any whom I have read of; and tiie cradle before described, 
in wiiich the coarser matters are separated with great facility, ap- 
pears to be a fortunate peculiarity, and far preferable to the inclin- 
ed tables with grooved channels, that arc cnijdoyed in washing the 
auriferous sands of Hungary; but tiiat the business is still vei-y 
imperfectly conducted, is obvious, from the fact that tolerable wages 
are made at Reed's mine by washing over earth that has been al- 
ready subjected to t!ie same jiroccss. A Company, with a large ca- 
pital, led by men of system, aided by ingenious mechanics, would 
jirobably make this concern iiioi'e profitable than it can be under 
its present management. A large I'iver like the Yadkin, which 
cuts tlirough the Diamond Mines of Brazil, has been laid bare 
for some extent, its channel being turned out of its former course ; 
and in some more entcrprizing age, it is not improbable that Rocky 
River, and its small but proud tributaries, will be made, by a si- 
milar process, to confess the treasures which they now conceal. 
Among the iniju-ovements that may hereafter be made in working 
these mines, we may possibly find the following: 

1. The body of earth which covers the Gold Stratum maybe re- 
moved, not in single pits, as at present, but from a large extent of 
ground at once, exposing to view a corresponding quantity of the 
Gold eartli to be subjected to a single operation. 

2. Currents of running water, on inclined planes, may greatly 
facilitate the earlier stages of the process. 
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3. The operations may be performeil with such cai'c and skill, 
as to leave hartlly a particle of t!ie precious metal beiiiiid. 

In some GolJ Mines, Quicksilver is emjiloycd in separating; the 
Gold, which it does by dissolving it, while it leaves untouched the 
foreign matters with wliich it is mixed. But wlien tiie Gold oc- 
curs in sucli a matrix as it does here, this process has not gener- 
ally been found citlier necessary or profitable. 

Parker's Mine is situated four miles Soutli of the Yadkin, in 
Montgomery. The soil is snuff-coloured and ferruginous, and is 
richly impregnated with Gold. The princij)al excavations have 
been made on the banks of a small rivulet tliat runs north into the 
Yadkin, wiiere the auriferous strsttum occurs at a deptii varying 
from three to six feet. Recently the earth for was'iing has been 
transported to this stream fi-om a cultivated field, 50 or 60 feet 
above it. The circunKitances remarked at this place, are so simi- 
lar to those of Reed's Mine, already rehearsed, as not to require a 
more particular recital. 

The Gold Mines are rented at various rates, the proprietor re:- 
ceiving from one-fourth to one-third, according to the reputation of 
the Mine. Parker's Mine rents as liigh as one-lialf. Tiie Gold 
obtained at these Mines is of almost unequalled purity, bcing23 
carats fine; t!iat is 23 parts out of 24 are pure Gold. The re- 
mainder is Silver and Copper. It is usually, when found, kept ia 
goose quills and exchanged by weight, constituting a pai't of the 
currency of tlie Country. Almost every man in the immediate vi- 
cinity of the Mines, lias a quill of it in liis pocket, and a pair of 
money scales, and the commodities of trade are paid for by loeigh- 
ing out the price, as in tlie days of tlie Patriarchs. I saw a bottle 
of whiskey paid for by weighing out Sd grains of Gold. 

The Gold is usually met with in lumps and grains which gradu- 
ate finally into mere spangles and dust. Under a microscope, these 
comminuted particles exhibit the same figure as the larger masses, 
■which present a smooth, worn, flattened figure, rounded on the 
.edges, and indented with numerous cavities. As they have some 
resemblance to volcanic matter and cinders, the opinion generally 
prevails among tlie iniiabitants, that tliey have undergone fusion. 
I am inclined, however, to ascribe these appearances to the effects 
of external attrition and pressure, such as would necessarily i'esult 
from the agitation of so soft a substance as pure Gold amongst tlie 
hard flinty substances w ith which it is associated. These also bear 
marks of friction in tiieir rounded edges and worn surfaces, and 
the particles of sand which they have driven into the Gold, are still 
occasionally to be seen adhering to the lumps. That these are 
forced in by external pressure, and not enveloped by the mass wliile 
in a state of fusion, is evident from the fact that, so far at least as 
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I lla^■e observed, the grains of sand are never found completely en- 
dosed in a mass, but only imbedded in its surface. Tbougli I do not 
propose to enter in this Report into Geological Speculations, yet it 
may not be impi'oper to remarli, tliat this auriferous stratum, and 
similar strata which exist in various parts of the world, are believ- 
ed by Geologists to have been a deposit from water after liaving 
been broken up and agitated by strong currents | in short, to be 
standing monuments of the Deluge. 

Such questions as the following are sometimes agitated among 
the inliabitants of the Gold Country, and they are certainly well 
wortiiy of consideration. Is the Gold brought down by the Rivers, 
and should we not find large beds oi' veins of it by tracing the 
streams to tlicir sources? Could we notiiope to find it by penetrat- 
ing to a greater depth tiian has hitherto been done ? Is there not in 
the vicinity, some great repository of the Metals, from wliich these 
small fragments have been strewed ? May not the common rocks 
of tlie country conceal it under some disguise, as they do many 
-other Metalic Oies? 

1. I think there is sufficient reason for believing that the Gold is 
not brought down by the Rivers, hut that the Rivers have merely 
cut through an extensive stratum ofauriferous earth, and bring tiio 
Metal to view merely by washing away the other substances with 
whicii it was associated, lliis conclusion is evident from the fact, 
that it is not found merely in the beds of the Rivers, but in a stra- 
tum that covers hill and dale, and extends over Rivers of dliferent 
names, and proceeding from various directions. Nor should we 
look to their sources with any prospect of finding a great reposi- 
tory of the metal. It migh't however, give a distinct, and possibly 
a grand and splendid exhibition of the Gold Formation, could we 
turn the channel of?one of the large Rivers, astlic Yadkin, and in- 
spect its ample bed—an enterprise which, as has been already sug- 
gested, may one day be accomplished. 

2. Nor, so far as Geology throws light upon this subject, have 
we any reason to expect success by penetrating to a greater depth 
than the bottom of that collection of mud anil gravel, which has 
always been considered as the peculiar residence of the metal. 
Still, it would be so small an undertaking to sink a sliaft to a mo- 
derate deptii at each of the Mines, that it niiglit well repay curiosity 
to do it; and it is somewhat surprising that so little has been done 
in this way.* 

3. Facts do not warrant the expectation of a great Mine of Gold 
in tiie vicinity from whicli these lumps and grains are derived. 

♦ Should any such examination be instituted, the writer would be greatly oblig-- 
ed by receiving specimens of what is thrown out at difi'erent depths, including 
samples of every thing contained in tlie pit, the depth of each below the surface 
boing specified. 
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The pebbles and fragments that compose the accompanying gravel, 
ho\vevei', are ofsiicli a kind as to render it somewhat probable, that 
the materials of this auriferouS stratum were derived from the great 
Slate Formation.* 

4. The supposition that the neighbouring rocks conceal veins 
of Gold in the slate of Ore, is rendered improbable by .the 
fact, that Gold is not like the baser metals, disguised by nature so 
as to pass unobserved, but it wears in every situation its marks of 
royalty. 

Not to pursue tliese speculations farther, I beg leave to refer such 
as may be particularly interested in this subject to a paper of mine 
communicated to the American Geological Society, and now pub- 
lishing in the American Journal of Science. 

Several other objects presented themselves to my notice during 
my excursion, which lie westward of the Slate Formation ; par- 
tirul .rly a bed of Iron Ore, on the Catawba road, and near it, at 
Mr. M'Markin's in tiie nortli-oastern corner of Cabarrus, a rich, 
bed of Manganese, and another of the same metal crossing the 
road from Salisbury to Beard's Bri<lge. But these I must leave 
for another part of this Report, should our enterprise be continued. 
The next region to be surveyed on the west of the great Slate For- 
mation, will carry us to the mountains, embracing, so fur as I caa 
judge from what I have already seen of it, a Geological district, 
Tery diversified and interesting in its cliaracters. 

JSTovemher 10, 1824. 

♦ Since the foregoing' was written, reins of Gold in Quartz, traversing the Slate, 
are said to have been found,  and one or two other places,  particularly BaiTllIg- 
er'? Mine, hav? be.soms as poted as those wh,ich we feare dv^scribai. 
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REMARKS ON THE CUT-WORM, 

TO JAMES W. CLARK, ESQ. 

SiK, 
Havinjj noticed, in a late newspaper, that yon are one of 

the Committee appointed by the Board of Agriculture to collect 
information upon Agricultural subjects; I beg le^ve to submit for 
your consideration a few remarks on tlie Cut-Worm, whicli has 
been so drstructive to our corn crops during the past spring. It is 
a fact well known to the Eastern Farmers of tliis State, that in 
the cultivation of moist bottoms, swamp land, and low grounds 
of creeks and rivers, their labour is greatly increased in conse- 
quence of this Worm ; and frequently the product of this most fer- 
tile land is therebj' rendered inferior to that of the more sterile up- 
land, and in some instances their corn-crop on land of tiie former 
description is almost entirely destroyed. 

I do not propose, and I sincerely regret that I am unable to sug- 
gest, an effectual remedy for this serious evil—I will however lay 
before you my exj)erience upon tliis subject, witli a hope that you 
will test tiie correctness of my observations, and if found true, that 
you will avail yourself of tiie information, and endeavour to ascer- 
tain some effectual protection against this destructive assailant. 

I shall, in the first place, give you my opinion as to the origin 
of this Worm ; secondly, enquire why it is more injurious to corn 
in low ground than on up-land; and, thirdly, speak of the best 
method yet discovered of obviating its effects. 

I am well aware that those who have paid little or no attention 
to this subject, will scarcely believe me, wiien I say, that tiie Cut- 
Worm proceeds from the grain of corn itself, and arises from the 
same cause as the common VVeavil. 

The e^g of the Weavil is deposited by some unknown means in 
the grain of corn. (I liere take it for granted tliat tlie Weavil pro- 
ceeds from the corn.) This egg, you will find, upon examination, 
assumes, in the generation of the Weavil, first, the appearance of 
a Worm, and, afterwards, that of a Fly. And here jiermit me to 
say, that there is that in every grain of corn which will, under the 
influence of certain causes, produces tiie VVeavil, when the grain of 
corn possessing tliis egi^ in its nascent state is deposited in nuiist 
lands in tlie month of April and May. Tlie combination of heat 
and moisture, which is peculiar to tliose months, and to that de- 
scription of land, readily hatches from this egg tlie Worm of which 
I am speaking. 
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It takes the same time to hatch.the Worm that it does to make 
the corn spi-out; for we find by inspection, that the Worm is about 
tiie same age with the corn shoot.—Examining my corn on the 
fourth and (Ifth days after it was planted, I have mistaken the 
Worm for a corn-sjirout. I have fonnd, at tliat time, the head of the 
Worm on the outside of the grain nearly tlie length of the corn 
shoot of tlie same grain, and the tail of tiie Worm then in the grain, 
and not entirely relieved from the membrane of the egg ; by ex- 
posing tlic Worm ill this situation to the sun for a few seconds, al- 
Ihoiigli motionless before, it will coil itself up and instantly escape 
from the grain. You may believe that the Worms 1 liave described 
Avere feeding mi the grain of corn ; on that point, I beg leave to 
say, that wliercver you find tlie Worm preying upon tlie corn- 
shoot, yon find a cavity in the grain, and in every grain this cavity 
is similar as to size and appearance, and in no iiistance is it larger 
than to admit the Worm in its youngest state : wherefore I offer it 
as my opinion, that it is the nest in which the Worm is hatched or 
generated.—1 have never seen the Worm feeding on the grain, hut 
universally on the corn-shoot; and you will find, upon inspection, 
that with the exception of this neck, the grain remains unmolested 
until it IS ahsoj[)ed in the regular course of vegetation. Compare 
the Cut-Worm thus jiartly hatched, with the Worm from whicii the 
Weavil proceeds, and you will find their appearance to be similar 
with the single exception tisat the Cut-Worm is something w hiter, 
being, as I piesume, bleacliedby t!ie earth. The only way in wliicli 
yon can test the correctness of my observations on this subject, 
Avill be to examine your corn from tiie fourth day after planting to 
the twelftli and fifteentli day ; your examinations at any other 
times will be by no means satisfactory. 

Secondly, the Cut-Worm destroys the coi-n more in low, moist 
lands, than on liigh dry land—because the degree of moisture found 
in those lands, coiabi'ied wii'i a certain degree of heat peculiar to the 
niontiis of April and Iviay, is necessary to the generation of this 
Worm. JSeitlicr moisture or heat, singly, will hatch it; but 
a certain combination of both will. Let Farmers in Carolina 
plant their low lands, between the 1st and 20th of March, and they 
will experience but little inconvenience from the Cut-Worm. 
Should liiose owning low grounds of creeks and rivers be prevented 
by freshets from [lianting early, or should tlieir first planting be 
thereby destroyed, let tlieni, as tlie water begins to subside, as soon 
as they can, run a fui'rovv, plant or re-plant literally in the mud, 
where there is a greater degree of moistui'e, and they will experi- 
ence less inconvenience from the Worm than to plant after the 
land is dry enough to plough well. 

Thus, you will discover that a greater degree of moisture, with a 
less degree of iicat, will not generate this Worm.    Nor will   a 
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greater degree of heat and a less de.e;ree of moisture liave that effect; 
for plant your com in the month of June, and you will not be able 
exropt by the merest accident, to find a single Worm generated 
after that planting. But plant this description ofiand between the 
1st of April and 1st of June, and your labour, both in planting and 
re-planting, will be entirely lost. 

That the Weavil is generated by a combination of heat and 
jBoisture, the fidlowing experiment will prove. Let your barn be 
so situated, that the sun nny shine directly on one side, and shel- 
ter or shade the other side; fill it with coin in the fall ; examine 
that C(MMi the next summer, and you will find the coi'u on the side 
exposed to the sun, has jnoduced nearly a \^ eav il to every grain, 
■while the corn on the other side will remain sound and unmo- 
lested. 

From the foregoing premises, I draw the following conclusion— 
That there is in every grain of corn, that which, when exposed to a 
certain combination of heat and moisture, will produce a Worm, 
which afterwards becomes a Fly. 'I'hat this combination of heat 
and moisture is generally found in low, moist land, in the months of 
April and May.—That the best method of obviating this serious 
evil, is to plant early. Should this be im|)racticable, not to plant 
tliis description of land until the 1st of June, unless the latter part 
of May should be warm and diy. 

These speculations, sir, wild as as they may seem, are submit- 
ted for your consideiation. Should they be approved by practical 
Farmers, I entertain a hope that they will not suffer the enquiry to 
test here, but will discover some remedy more effectual than that 
which I have suggested, whereby our seed-corn may be so pre- 
served as to prevent the deposit of this egg ; and if that be impos- 
sible, that it may be so piepared for planting as to destroy the egg 
without injury to the grain. 

Yours respectfully, 
L. 

Jaae, 182lr. 
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AGRICULTURAL SPECULATIONS. 

T!ie following' interesting' Essay -wivs communicated by Pi-ofessor Mncav.t, af 
our Universitv, to JA5I;-.S MEBAVE, Esq. one of the Jlembers of the North-Caro. 
Una AgTicaltunil Society, in the year 182 J, accompanied by the annexed Note : 
and is now puakshcd by order of the Board of Ag-ricukui-e ; 

CHArEL-Hiii, Dec. 26, 1822. 
DEAR SIR, ^ 

The within is not mere theory- In the early part of mv life I was 
engaged in the business of Agiriculture, and have since been fund of ob- 
servinii and speculating on the subject, and I pi ice rather more confi- 
dence in my own opinions in relation to tliese things, from the circum- 
stance that on reading Tayl-jr's AR_VTOR, I found that many of the rules 
tliere laid do-svn, are such as I hid determined in my own mmd to be 
good ones long before I knew they were tj be found in his book. I 
thitik it desirable that a number of papers should be jH'csented to tlie Ag- 
ricultural Society every year, even though some of them should not be 
very good ones, and written by men not very competent to the task. It 
will keep a spirit of improvement alive. Should there be a scarcity of 

-such papers, you will please present the within. Should there be -a plen- 
ty, you will please keep it for your own particular use, benefit and be- 
hoof- 

Your obedient servant, 
E. MITCHELL. 

Mr. MEBAXE. 

It lias lon^ ben; the practice of tlic Frencii Government to send' 
Piiilosoijliers, and especially Naturalists, to foreign countries, for 
the purpose of making scientific discoveries; and in all cases, one 
l)art of their instructions is to note down such observations on the 
Agriculture of the regions tlicoiigh which they may pass, as they may 
apprehend \^i!l be useful to their fellow-citizens at home, and also 
to send to Paris the seeds of such plants and trees as maybe culti- 
Aated to advantage either in France or her Colonies. An atten- 
tion to tliese objects lias already been of no inconsiderable benefit 

0 the Nation.' Europe is but poorly bujiplicd with forest trees, 
France has but thirty species that attain the heigiit of thirty feet, 
whilst within tiie limits of tiie United States, on tiie cast side of 
the Mississippi, there are at least one hundred aiid forty Sj'fcies 
that reach that altitude. But the poverty of the French forests 
lias been remedied, by drawing fioni those of North-America their 
most valuable trees. Various species of the Oak, Hickory, Maple, 
1 ocust, Poplai', Gum, Birch and Asii, indigenous to America, are to 
be met with in various parts of Europe, wlsere they are regarded as 
desirable ornaments of tlicir pieasure-grounds, and are becoming 
valuable constituents of their forests.   A question very naturally 
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arises—Is it not possible for us to di-aw from other countries some 
vegetables wliit!) may be cultivated with advantage in our own r 
Are there not some of our native ])lants which mei'it a more tho- 
rough attention than has hitiicrto been given them P Is it probable 
that we shall find any thing in the metliods of Ullage practised by 
foi'eign nations which may be adopted as an improvement on our 
present system of Agiicultui-e ? The Ancestors of niiieteen-twen- 
tieths of the inhabitants of Nortli-Carolina emigrated from a coun- 
try twenty degrees nearer tlie Pole tlian that which they came tt> 
colonize. They brought with tliem the seeds of those vegetables 
wiiich they had been accustomed to cultivate in their native land, 
and a))p!ied to tlie soil of tlie western world those methods of til- 
lage wliich had been practised with success on the eastern conti- 
nent. A difference of temperature under the same latitude, on the 
opposite shores of the Atlantic, for which no verypatisfactory rea- 
son iias yet been given, rendered the experiment more successful 
than was to have been expected. The Maize, or Indian Corn, and 
the Tobacco plant, were found in the country, and it was soon dis- 
covered that tliey could be cultivated to advantage. Sometime in 
tlie reign of George First, a Col. John Furry of Switzerland, pre- 
sented a Memorial to the Duke of Newcastle, respecting tiie settle- 
ment of a tract in America, south of the Carolinas, the object of 
Aviiicii should he the cultivation of Indigo and Cotton, and the rais- 
ing of Silk-Worms. He came over witli the first colonists, and 
seems to liave done more than any otlier person to introduce the 
cultiue of Cottoii into tlie province of Georgia, from whence it pass- 
ed into the Carolines. Tiie town of Furry-sburg, in Georgia, hears 
liis name. The Rice plant was probably derived fi-om the East- 
Indies, though I have not fallen upon any accountof its first intro- 
duction. The cultivation of these five vegetables. Wheat, Corn, 
Tobacco, Cotton and Rice, will probably continue to divide and 
nearly engross the attention of the Agriculturists of Nortii-Caro- 
lina; aiid the great object of the Agricultural Society is to effect 
the introduction of those methods of tillage whicli shall, from this 
time foi'waid, produce, at the least expense of labour, the greatest 
bulk and of the finest quality of these commodities. 

The soil of tiiis State is pronounced, by those who have travelled 
extensively on both Continents, to be of a middling quality. It is 
of that kind which seems most to demand the employment of sci- 
ence and skill in its cultivation, and to promise that tiiey shall not 
be employed in vain. Our grounds are neither so fertile that they 
"will produce spontaneously what is necessary to the sustenance and 
comfort of our citizens, nor so sterile ciiat we have reason to aban- 
don them indesjjair. When our Ancestors landed on these shores^ 
they had for ages been covered with a continued forest, the ti'ees 
af which, as they decayed .isul fell, had deposited on the earth « 
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rich bed of vegetable matter, wliich was ready to furnish the most 
abuiulaiit iiourisluiiciit to any seed that might be committed to the 
ground. Tlic first settlers, tlicrcfore, had nothing to do butio se- 
lect the most ])i'omising s[iots, clear away the timber, and loosen 
the soil, so tliat tiie vegetables to be grown could strike their roots 
into it. As the fertility which they had at first found was, in the 
course of a few years, exhausted, it became necessary, eitiser to 
|)rovide the means of renewing it, or disforest anotlier ti'act and 
bring it under cultivation. As it was found that the latter could 
be done at the least expense of time and labour, it was perfectly 
natural that the exhausted land should he thrown out, and fresh 
ground brought under tillage. 

y This pi'ocess has been going on till most of the tracts whose 
situation and soil were most favourable to Agriculture, have been 
converted into old fields, and in our searcli after fresh ground to 
open, we are di'iven to such infei-ior ridge-land as our Ancestors 
Vould have passed bj' as not worth cnltivating. It is useless to 
complain of tlie course which our planters have pursued—they have 
pursued their own interest—and pursued it in the main with dis- 
cretion and judgment It were j)crfectly absurd to expect them to 
attempt to improve their lands by the application of manures, so long 
as they could obtain, at less expense, tlie use of tliat great store of ve- 
getable matter with which nature had for many centai'ies been cover- 
ing our country. It is not to be expected, that a man will raise a 
liundred barrels of corn in a way which we may point out to him 
as the best, at an expense of three hundred dollars, when his past 
experience infoj-ms him that he can produce it in his own way for 
two hundred. 

But, in process of time, as this system goes on, the planter will 
look down from the barren ridges he is tilling, upon the grounds 
from which his fathers reaped their rich harvests, but which arc 
HOW desolate and abandoned, and enquire whether he cannot re- 
store to them their ancient fertility, at a less expense tlian he can 
cultivate those lands of an inferior quality, with which he is now 
engaged. Till he is driven by necessity to make this enquii-y, we 
can hardly hope that Agriculture will be studied as a science. The 
planter will not give us a patient hearing, when we talk to him 
about manures, and we may consider ourselves as very successful, 
if we secure the general adoption of some good system of rolrvtion 
of crops through the country. And I may repeat it, he wouldnot 
act wisely if he were to give up tiiat practical wisdom which c.,;;^- 
perience has taught him for the suggestions of theory. 

But the time has either come, or is not far distant, when our old 
fields must be again brought under cultivation. The clearing sys- 
tem, by which the planter divested a tract of country of its wood. 
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and continued to cullivatc it till it was exhausted, and then resorted 
to a new one, %<as good, so lone; as lie had tlie whole coiinti-y lyiny; 
a wilderness before him. The danger is, tliat from that attacii- 
nient to old customs, whirii is one of the characteristics of onr na- 
ture, we shall ]iersevere in it too lo!ig, and tiiat when the time for 
changing it arrives, we sliall want the knowledge i;eccssary for 
the successful adojition of a new one. It is precisely under such 
circumst;inces, that an Agritultural Societj- is necdec!—it steps iil 
to collect valnaijle information on tlis swhject of liilage. and dis- 
seminates it through the community—tooi)cn a I'eservoir into which 
the science and skill of every citizen .shall he poured, and again 
drawn out by tiiose who need tiiein—and furthermore, to encour- 
age those experiments in .iigricnlturc from w iiich alone we are to 
learn to cultivate our fields in the best possible manner, and most 
effectually provide the means of the wealth and prosperity of the 
Nation. I say. from which alone, because I am ajit to believe that 
most of what is found in books that have already been written on 
the subject of tiil.ige, will he nearly useless to a citizen of North- 
Carolina. To this remark, h.owever. exceptions arc to be made 
in favour of the ARATOU of Col. J(;hn Taylor, and a volume of Es- 
says piiblislied by one of our ow n citizens, which perhaps contain 
as much valuable information on Agricultural subjects, for a man 
cultivating a farm on this side of the Atlantic, as he would be 
able to collect from all the books that have hei'ii written on t!ic 
other.* But even the metlinds of culture recommended in the AUA- 
TOR, cannot beaj)plied, witiiotit many restrictions and liinitatioiis, 
to a plantation lying wilhin t'le lituits of the State of North- Caroli- 
na. And by no part of a book written on Agriculture comjjosed on the 
Island of Great-Britain, are we in as great danger of being led 
astray, as by that which treats of manures. We may safely say, 
that what ftould be sound wisdom on tiiis subject, wiien addressed 
to an English farmer, would be worse than useless to a North- 
Carolina planter. 

Nortlicrn Latitudes arc especially favourable to the cultivation 
of the various species of Grass, and therefore to the .raising of 
stock. It is in a cool and moist climate that these vegetables spring 
up and grow with the greatest luxuriance. The iii adows furnish 
a large body of winter food for the sustenance of those cattle which 
liad jjeen pastured on the mountains, or the less fertile tracts dur- 
ing, the sumtiicr, and as the winters are long and cold, a large 
rj-antitj' is wanted. The Hay which had been collected during 
■ ne preceding summer, appear.s in t!ie spring in the form of a vast 
i»ed of manure. It is an accidental. j)roduct rif the sj'stem of hus- 
'bandry iii those countries. It is created without any exertion on 
the part of the husbandman directed to that particular end. His 
first object is^the feeding of large herds of cattle, the consequence is 

' Both these small Vcluraes may be had of J. Gales & soi). , 



AGRICULTURAL SPECULATIONS. 53 

t!ie Tiioduction of a large bed of manure. His second object is, to 
food tiicni witli the least jjossible iiiconvenionce to himself, and tiie 
second consequence is, tlic collection oftiiis manure into one place. 

On the island of Great-Britain, in Ireland, Denmark, Sweden, 
Northern German)', aiui tiie northern jiait of oUrown coitntry, tiie 
proper nianagcmeiit of the manure collected in !iis farm-yard is an 
important item in the duties of a good agri uiUirist.    As we tra- 
vel fiom these northern latitudes toward the equator, wc find tho 
climati.- less favorable to the growth of Grass—less favoiable to 
the healih, and rapid and vigorous growth of the Ox, so that it is 
less an object Witli the jdaiiu;- to laise i'ini, and to discover vege- 
itablus ou v.hicii he may subsist j and  finally, the winters arc so 
niuc!i shorter, that tiie quantity tf manui'e whicli he leaves behind 
liim in the spring, wiicn he is driven  fi'oni the stables to shift for 
himself in the jiastures, is comparatively trifling.    An Inlclligent 
'American, who lias recently travelled througii the sor.tlicrn parts 
of France, observes, " the most glaring imperfection in the Agri- 
culture of those parts oi Fraiice which I \ni\c. visited, is the defi- 
ciency of manure.    The iiumbei- of cattle on tlic soil of the king- 
dom is unequal to its wants, and the modes of supplying the defi- 
ciency of aninia!   manure  are not generally understood."    The 
want of cattle and r.ianure, of which this w ritcr coinijlains, is not to 
be attributed to any i:nperfec(!oU  in (he Agriculture, but to the 
climate itself.    For reasons which 1 lia\e aiicady alluded to, it is 
an inevitable conscfiuencc of the southern situation of the country- 
Yet France has nt) reason to complain of she allotments of heaven. 
She has the Olive, Corn and the Vine, and with these she sliouhl 
he content.    The soil and climate of North-Carolina arefavora- 
ble to the production of Corn, Wheat, Tobacco, Cotton and Rice, 
and with these we have every leason to  be satisfied.    We  must 
not expect, from the providence of God, jucp'mpatible blessings.  We 
must  not expect,  beneath our burning sun, to rear herds of cat- 
tle to compare with tiiose bred in the cool  and moist atmosphere 
of a northern clime.    Nor with our short winters, must we expect 
that our farm-yards will resemble, in the quantity of their manure, 
those of an English Agriculturalist on the return of Spring. I may 
appeal to any intelligent planter to say, w hether, unless some new 
method of subsisting them shall be revealed to  him, he can,  with 
any profit or advantage to himself, in this country,  maintain a 
stock much lai'ger than he has at present ?   Wlictii'r the quantity 
of manure which his present stock of cattle produces is in any de- 
gree adequate to communjcate fertility to his wlioic jdantation, or 
to reclaim fi'om barrenness, those old fields which iiis fathers cul- 
tivated before him.    And finally, whether, with  all his exertions 
in adding to what is afforded by his caitle, weeds and rubbish of 
every kind, his supply will be at all commensurate to the wants of 
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the ground he tills ? Wc hear a great deal of talk about manures. 
Let us not deceive ourselves. What is furnislicd by tlio farm-yard 
is vahiable, and should be managed with sliiil and care, but it is 
entirely inadequate to the great end we have in view, the commu- 
nication of fertility to tiie Mhole soil of North-Carolina. Let us 
not depend upon a resource which will disappoint our expectations. 
"What then is to be done? Are our old fields to be condemned like 
the sands of Arabia to everlasting barrenness and sterility ? The 
great desideratum for the improvement of the Agriculture of Nortii- 
Carolina, is some vegetable of vigorous growth, wiiich shall cover 
our fields from the burning sun during the heats of summer, and 
in the fall shall furnish a large body of vegetable matter to be 
ploughed in for the enrichment of the soil. The man who shall 
|ioint out suclk a vegetable to the attention of our planters, and 
teach us the proper manner of cultivating it, will do more for the 
improvement of our agriculture tlian the whole herd of experimen- 
ters on the effects of animal manures put together. The best discove- 
ry, or the best essay in relation to this matter, should be a standing 
subject for a prize in every Agricultural Society in the State, for 
the next twenty years to come. Whether we shall ever meet with 
a plant which shall be exactly and perfectly suited to our purpose, 
is perhaps uncertain ; but when we consider how very rich the ve- 
getable kingdom is in America, and how little it has been examin- 
ed with reference to this j)articular object, we certainly have great 
reason to hope for the best. It is a point upon which Philosophers 
of the present day are pretty well agreed, tliat vegetables derive 
the greater part of their subsistence from the atmosphere. There 
are even some which will subsist on the atmos])here alone. The 
Vavda Roxhnrgii, an East India plant of considerable size, flou- 
rishes, blooms and seeds in a basket, with only a little moss, 
amongst which it may insinuate its roots, but without a particle 
of earth. Yet the Vanda would probably be found er^ual to any 
other vegetable of a like bulk as a manure. And in the same way 
"which the plant we propose to employ, would derive its chief support 
from the atmosplicre, andyet be ready tiie next yeartodepositalarge 
body of vegetable matter for the amelioration of the soil on which 
it grevr. The common Red Clover is well adapted to some parts 
of the world ; but the soil and climate on the cast side of the 
mountains, does not seem perfectly to suit it. There is another 
species, wliich is called in the Botanical Books, the Biiffaloe Clove?; 
•which has this to recommend it, that it is indigenous to our soil 
and has a rank and vigorous growth ; but I am informed it is use- 
less as a food for cattle. There is fui-thermore this objection to 
all the species of Clover, that they ripen and decay too soon. 
There are some species of Cassia, which are also natives, and 
Avhich have been employed, as I am informed, to good advantage 
on the Eastern Shore of Maryland.    They liave this to recom- 
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mend tlicin, that they are in the full strength and vigour of tlieir 
growth dming all the hottest part of the summer, tliry also gi-ow 
well on a thin soil, but cattle will not feed upon them; and in 
making oui' selection, it is desirable, if possible, to get a plant 
which will be useful for something besides a manure. Mr. Elliott, 
a name of which South-Carolina has reason to be proud, in his 
Treatise on tlie Bofany of that State, when speaking of the Blgl- 
taria Dadijlon, or Bermuda Grass, remarks, " We have two vari- 
eties of this plant, one coarser, growing in damp soils, native— 
the other, said to be imported—a tender, delicate Grass, growing 
over and binding the most loose and arid soils in our country, and 
apparently preferred by stock of all descriptions to every other 
Grass. The cultivation of this Grass on the poor and extensive 
sand-hills of our middle country, would probably convert tiiem into 
sheep-walks of great value—but it grows in every soil, and no 
Grass in close, rich land, is more formidable to tlie cultivator; 
it must therefore be introduced with caution." T'he Grass here 
spoken of by Mr. Elliott, I have never seen, and cannot therefore 
speak of it from my own observation. It seems, however, to be 
worthy of attention and experiment. Rut whilst providing the 
means of restoring their ancient fertility to pld and worn-out 
lands, we ought not to neglect those other minor improvements by 
which that may be moderately benefited, and the comfort, if not the 
wealth of our citizens, advanced. 

When we come to enquire whether some of the vegetable pro- 
ductions of other countries may not be advantageously introduced 
into our own, it is natural to throw our eye across a Map of the 
World, and enquire what places lie under the same latitude; and 
observing that the northern limit of the Olive region in France, is 
between 4 and 500 miles further north than the northern boundary 
of the State of North-Carolina, we are led for a moment to indulge 
the hope, that tliis invaluable tree may be introduced amongst us, 
and cultivated with the prospect of snccess. In those countries 
where it will grow, no land is esteemed so valuable as that which 
is adapted to the cultivation of the Olive. But unluckily for us, a 
point on the eastern shore of America is exposed to a cold in win- 
ter as intense as that which is felt 700 or 800 miles further north, 
on the western shore of the Continent of Europe. This throws us 
beyond the limits of the Olive region. The Olive tree dreads the 
extremes of heat and cold, and we have tlie most variable climate 
under Heaven. It delights in a calcareous soil, and ours is silice- 
ous. Finally, it lias been found by experiment, that it will not 
thrive even as far south as Charleston, in South-Carolina, for this 
reason. We have frequently a series of warm days in February, 
which bring vegetation forward, whilst frosty nights aie lagging 
behind, sometimes even late in March.   Tiie Olive is very sensi- 
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ble to t!ic apjiro.ich of spi-ing, so tliat on the first approach of warm 
weather, the buds begin to swell, and I believe it Isas unifoi'nily 
liapj)ened in tiis iieigiiboufhood of Cliai'lcston, lliat the yoiin,q fruit 
bas beer; congealed and destroyed by the late frosts. Dining the 
last suuimei-, I received, through the politeness of Joseph B. Skin- 
ner, Esq. of Edcnton, some shoots of tlie Olive tree, whicii a friend 
of his had brouglit fi-om Florence to Philadelphia, and forwarded 
from tlsenceto Edenton. I had no hope this tree could ever be cul- 
tivated amongst us as a source of wealth, though the present was 
very acceptable, because it is very desirable to have at the Univer- 
sity, a tree so famous in the ancient books, even thougii we should 
be obliged to exercise some care in protecting it from the frost. 
My Oli^ e )ilants took root and grew very well, bat suftered not a 
little from the cold weather we iiave had during tiie present montii. 
I shall be able to pi'cserve them, by shielding them from the weath- 
er for the remainder of the season ; but it is evident tliat a tree so 
delicate, is not suited to our climate. The plants which I have, as 
they came fi-om Florence, are not probably of tiic most hardy vari- 
eties. The vai-ieties are numerous, ami that they may have very 
different qualities, any one wili be ready to believe, who i-eliects 
that all tlic varieties of the Indian Corn belong to one and the same 
species. If any o;ie were to set sei-iously abait the business of in- 
troducing tlie culture of the Olive, he would do wisely to obtain his 
shoots from ts'ees growing on the most northern limit of the Olive 
region in France." But there can be no hope that the experiment, 
even after every precaution had been taken, would be successful. 
We have more to hope from the cultivation of the Vine. Ihavere- 
i-epeatedly been informed, that the Abbe Correa, (the Portuguese 
Ambassii^oi-) designated the State of North-Carolina as the future 
Wine Counl!-y of North-America. Mr. Schwcinitz, of Salem, in- 
formed nie, that the flinty !ulls*which are continually occurring 
throughout t!ic \\ I'.ole interior of North-Carolina, exactly resemble 
those tracts on the banks of the Rliitie, in Germany, which pro- 
duce the most famous wines. He had himself commenced a small 
Vineyard at Salem, when he was unhappily called to a distant part 
of the country. The climate is favourable. It has been said, tliat the 
foreign grajies ftequently fall oiTbefore tliey ripen and come to per- 
fection ; but tliisevilisnot improbably owing to our unskilful man- 
agement of ihc Vines, and one therefore which we shalllearn to re- 
medy. Besides, it is not iniijrobable, that in tlie selection of the vari- 
ety to be cultivated, we have paid too little attention to the clim.ate 
from which we were to derive them, and have drawn our cuttings from 
the Viueyaids of Madeira, and not from those of Germany, as we 
ought to have done. Fui'tiieruioie, no fair trial has yet been made 
of our native grapes. Of the five s|)ecies we possess, two only 
seem to have any great claims ujjon our attention, and of these two, 
the Muscadine appears to be most worthy of our regard.   The 
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Scuppernong is only a variety of tlie Muscadine, and other varie- 
ties of it are scattered over the whole face of the country. If a lit- 
tle pains were taken to ascertain tlie best Vines in various parts, 
we should be able to select from them some one to be preserved and 
perpetuated by ingrafting or inoculation, which would be very lit- 
tle, if at all, inferior to tlie best foreign grapes. Different Vines 
of the Muscadine differ as much among themselves, as the Apple- 
tree, in relation to the size and flavour of the fruit. We have some 
in the neigiibourhood of Cliapel-Hill, whose produce is inferior to 
the Fox Grape, and two or three which bear grapes nearly, if not 
quite equal to the best I ever tasted. A person living in the coun- 
try of what is commonly called the Scuppernong Grape, might have 
an opportunity of presenting us, in some variety of it, with a fruit 
of no ordinary value. In some instances, it is said, the Vines are 
barren. This is owing to a circumstance, perhaps not generally 
known, and which is peculiar to the grapes of this counti'y. The 
male and female parts of the blossom, are never found in the same 
flower, nor e\en on the same Vine. One Vine bears flowers with 
only the male part, and another flowers with only the female part. 
The male Vines are of course entirely barren, but necessary to the 
fruitfulncss of the others. The female Vine produces a very few 
grapes, even though there should be no male Vine in the vicinity, 
probably, in consequence of there being a very few male flowers 
found amongst its blos:ioms. But in order to obtain a valuable 
crop, the two must be planted together, and the general allowance, 
in the case of other herbs and shrubs whose economy is the same, 
is one male to five or six females. Cuttings of this Vine have 
been brougiit up from the counties where it is native, and having 
been found unproductive, it has been erroneously inferred that the 
soil did not suit theni, They woul^ probably succeed well in any 
})art of the counti-y, if the facts of whicii I have spoken had been 
attended to. There are many vegetables, shrubs and trees, whicli 
might be introduced amongst us with advantage from foreign coun- 
tries, and which, without being of so much value as an article of 
commerce as to add considerably to the National Wealth, would 
be a source of pleasure and convenience to many of our citizens, 
and perhaps of wealth to a few; and we may reasonably expect of 
the Agricultural Society of North-Carolina, the provision of the 
means of their introduction. Amongst these, I may mention the 
Cork tree. This is a species of Oak which grows throughout the 
southern part of France and Spain, and would probably flourish in 
our own country. All tiiat would be necessary for us to do in this 
case, would be to jirocure a few of tlie Acorns and distribute them 
through the State—especially the southern part of it. They would, 
at first, be regarded as objects of curiosity and ornaments of the 
grounds about a house, and v.ould after a while^ become dissemi- 
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nated extensively tliroiigli tlic country. Tliesame remark may be 
made respecting the Camphor tree. The Gum is a valuable ar- 
ticle of the Materia Medica; the wood is much esteemed in the 
East for the manufacture of various articles of furniture. Tlie barft. 
introduction of this also, would be all that would be necessary. 
Within a very few years it might be left to itself, and would be 
propagated like the other trees of tiie forest, without the interfer- 
ence of man, and in uncultivated places would supplant and supply 
the place of trees that are witliout value. Some millions of dol- 
lars are annually paid by the western nations to China, for the sin- 
gle article of Tea. The siirub from which the leaves sold undec 
this name are taken, flourishes as far nortli as Pekin, and is culti- 
^/ated about Nanking with more success than farther south. Mr. 
Rutlinesque is decidedly of tiie o]iinion, that tlie soil and climate of 
Nortli-Carolina are such as to encourage tlie growth of it, at least 
so far as to render it unnecessary for us to be dependant on foreiga 
countries for what has now become, with many, one of the necessa- 
ries of life. 

It would not be difficult to add to this catalogue of trees and 
shrubs, which it were desirable that our citizens should have the 
means of cultivating. It is true, after all, that our present staple 
commodities are those, from the cultivation of which our citizens 
are chiefly to derive the means ofboth subsistence and wealtli. Birt, 
as wealth rarely consists in tlie possession of a single object, but 
rather of a number of items, each in itself perhaps of inconsidera- 
ble value, so are we to look to no individual trade, or given species 
of culture, as tlie only one to which it is wise to turn our atten- 
tion ; and if it is possible, by the production of an article amongst 
ourselves, to prevent the exportation of a thousand dollars of spe- 
cie to purcJiasQ it from abroad, sucii a saving is not to bo despised- 
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REMARKS. &c. 

PRESFMING that the objects of this Society are sufficiently com- 
prehensive tn embrace all subjects appertaining to Rural Econo- 
my, I take the liberty to offer a few remarks on the preparation of 
Li'me-Miutar, for buiklinft-. 1 have been led to make choice of 
this subject, from the belief tiiat the defective and perishable modes 
of building, common in many parts of our country, arc owing, in 
ro small degree, to the imperfections of the mortar employed. 
The correctness of most of the remarks tlxat will be offered on the 
composition of mortar, I have had opportunity to verify by actual 
experiment. To some members of the Society, parliculaily those 
•who have been much conversant with building, I must apologize 
for reciting facts, and giving reasons, already familiar to them. 
The explanations are made as plain as possible, for the sake of 
those who iiave not had opportunity to act|uirc the same informa- 
tion. If any improvements can be suggested in the ordinary modes 
of making mortar, it is doubtless important that tliey should be 
generalhj knotvn; for it is only in the most expensive undertakings, 
and consequently in sucli as are of rare occurrence, that we can 
avail ourselves of the skill and experience of the professed architect. 

The ancient Romans, who displaj'ed their political wisdom in 
so many ways, regarded the preparation of mortar of such vast im- 
portance to the strength of their architectural works, and the du- 
rability of those structures which they designed for conveying to 
distant posterity an impression of their opulence and power, that 
they enacted laws to prohibit the use of bad, and to enforce the use 
of good mortar. Nor, as we shall see by and by, w^ere their ar- 
tisans less attentive to the subject than their legislators. And 
what has been the consequence ? Sue!) parts of their buildings, 
and other public works, as the despoiling hand of barbarians has 
spared, have only grown firmer and more imperishable by tlie lapse 
of two thousand years. Tiie mortar with wliich tiieir structures 
of stone or marble were cemented, has acquired a hardness which, 
in many cases, surpasses that of the materials themselves, so tliat 
the whole fabric has gained the firmness of a solid ir.ck. Happily, 
Roman Authors have given us the exact details of the process by 
■which this cement was prepared ; but neither their statement, nor 
the examination of the article as it is found in the remnants of their 
works, indicates that any thing was used in its composition but 
lime and sand ; its excellence must therefore have ai'isen from the 
quality of these materials, and the perfect manner in which they 
were united. 
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I propose to speak of the cliemical pi-inciples involved in the 
iiianuracture of quicklime, and tiie liaidening of nioctar ; of the 
qualities of good mortar; of its composition or formation; and, 
finally, of tlie preparation of lijdraulic mortar, or water cement. 

1. For tlie sake of some AV]IO may not have Isad opportiniity to 
understand the nature of the rlianges t!iat occur in the manufac- 
ture of quickiirae, and tlie iiardeiiiiig of mortar, I may be permit- 
ted to explain the PSINCIPLES on which these changes are pro- 
duced. 

Limestone, before it is burnt, is a compound of quicklime and 
fixed air, or what is called by chemists carbonic add. Some, who 
liave never turned their attention to subjects of (his kind, may find 
it difficult to conceive, how a species of air can make a constitu- 
ent jfai't of a body so solid as limestone. This difficulty will va- 
nish Nvlicn they reflect, that air consists of solid particles in a very 
minute slate of division ; that when it goes into ur.ion with a solid 
substance, as quicklime, those particles tliat were before separated 
in the form of air, are brooglit, by the force of attraction, so near 
to each other, as to be reduced into a comparatively small space. 
On the application of heat, these jrarticles are expanded again to 
their former dimensions, and fiy off from liie solid in the state of 
air. These princijiles enable us to explain what takes place in the 
conversion of limestone into quicklime. By calcination, the fixed 
air, which made up forty parts in a hiijulred of the whole mass, is 
expelled. The ini|)erfections of lime not sufficiently burnt, arise 
from its still retaining a portion of fixed aii-, the substance being 
partly in the state of limestone, and partly in the state of quick- 
lime. On the other hand, when the heat is carried too high, the 
lime becomes partially vitrified, by wbicli means its qualities are 
very much impaired. Pure lisnestoncs are not so much inclined 
to vitrify as those wliich contain foi'cign ingredients, such as sand, 
clay or iron. Limestone containing either of these substances, re- 
quires to be burnt with a heat that is lower, and continued longer 
than usual. YVIien. properly burnt, they often constitute some of 
the best kinds of lime, especially for water cement. 

I may be pardoned for digressing here a little from the main 
subject, to give some rules which will enable any one to decide, 
vhetber a given mineral is limestone or not. The different kinds 
are exceedingly various in ajipcarance, but may all be known by 
or.e or njore simple trials. Limestone is generally of such a de- 
gree of hardness as to be readily scratched with a knife ; but it is 
too hard to be cut like soapstone and gypsum. If a drop of any 
strong acid fall on limestone, it will boil or effervesce. This is 
the most convenient test, and is not apt to lead into error. For 
the acid,, oil of vitriol, or aqua fortis, or muriatic acid^ may be em- 
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ploycil, one or all of which may geneiaily be obtained of apotheca- 
ries or physicians. It may be diluted with an eqnal bulk of water, 
and kept in, a small phial with a stopper of glass or beeswax. 
^Vhen used, the stopper may be wet by tui'iiing down tlic acid upon 
it, aad then applied to the mineral. If this effervesces, we may 
conclude it to be limestone. A mass, say a quarter of a jiound, 
may be put into a blacksmith's forge, and kept at a high heat for 
an hour. If tliis mass, w!ion cold, slacks on the application of 
water, we may be sure that it is lime. 

Every one knows that the properties of lime are greatly altered 
by calcination. The only point upon w!;icli it may be necessary 
to remark, is the strong attrHCtion quicklime has for the lixcd air 
that was separated from it by burning. If left entii'ely open to the 
atmosphere, it will speedily acf[uire nearly tiie whole of what it 
had lost, and become as unfit for raortar as powdered limestone 
would be; and its strength is weakened, and its projierties are im- 
paired, in proportion to the quantity of this principle absorbed. 
Hence, in keeping lime, and in the several opcratloirs attending 
the manufacture of mortar, we ought to use all possible means to 
prevent its combining with fixed air. Some of these means will he 
noticed as we pi'oceed. In Great-Britain, it is deemed a jioint of 
so much importance to liave t!;e lime, when it is used, perfectly free 
from carbonic acid, or fixed air, tliat in the structure of the public 
■works, at Y/oolwich, it is taken iiot from tlie kiln, and used im- 
mediately afterwards. But after tlie mortar is made up, and ap- 
plied to the purposes for whicli it was intended, then we no longer 
wish to prevent tiie lime f;o;n absorbing fixed air ; for by tiiis 
means, and by consolidating a pcu'tion of water, it returns from the 
state of quickliuie to that of limestone, and resumes the hardness 
it originally possessed while in the state of massive rovk. The 
hardening- of mortar, tiierefore, depends ciilefly on two properties; 
the power of absorbing fixed air from the atmospiiere, and of i*en- 
dering solid a portion of water. Probably also, a chemical union 
takes place between tlie lime and sand. That the hardening of 
mortar is not owing exclusively, if at ail, to the absorption of car- 
bonic acid, is evident, because wifiiout a mixture of sand, sucii ab- 
sorption produces no consolidation, and because there are certain 
kinds of mortar which harden under water, where there is no 
carbonic acid. ISior is the consolidation of a portion of water suf- 
ficient alone, to account for this eifect, for then lime would form a 
cement wUliout sand. Sloiu drying also contri!)utes very much to 
its ultimate hardness, and time is necessary to enable it to acquire 
its greatest solidity. The unrivalled hardness of tiie Roman ce- 
ment is owing, in part, no doubt, to the length of time that has been 
occupied in its consolidation. 
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II. THE (iUAiiTiEs OF GOOD MORTAR are, " to adhere readily 
to the substances to which it is applied; to cement them together; 
and to acqiiirc by time a stony hardness." Consequently, mortar 
will not be good if it crack in drying, or if it be soft and brittle 
v,hcn dry. Wiien a chimney, for instance, is laid witli good ce- 
ment, the detached parts, after some time, become (initcd into one 
mass ; so that the wiiole structure has the same firmness as it would 
liave, were it composed of a single mass of brick or stone ; and a 
wail plastered skilfully, will present a surface almost as firm and 
impenetrable as marble. On the contrary, it is obvious that a ce- 
ment which dues not bind t!ie detached parts of a structure togeih- 
tr, operates merely by filling up tlie crevices, while tlie fabric has 
little moi'e stability, than wiiat results from piling brick or stone 
one upon another. A wall likewise made of soft or rotten mortar, 
will be liable to cleave off on every agitation, or even by its own 
weight: or if it cracks, the aggregate strength of tlie wall will be 
feeble, compared with that which would result from the fii'm cohe- 
sion of all its parts. Let us enquire, then, by wiiat means we may 
compose a cement, v.hich shall possess all the good properties enu- 
merated, without the bad. 

ni. What relates to the COMPOSITION or MORTAR, comprehends, 
tlie selection of the materials—the proportions in Yihicii they arc 
united—and the mode of incorporating them. 

1. Materials. The essential ingredients of good mortar, it is 
well known, arc lime and sand. But it is plaiii, that articles very 
diverse in kind and quality may be signified by these terms; and 
it may be uscnil to enquire what kind of lime, and wiiat kind of 
sand, are to be selected. It is asserted by high authority, that the 
coioureci varieties of Zi.'Ke, tlie blue, for instance, compone asti-ong- 
er cement tlian the wliite. The latter, indeed, consists more ex- 
clusively of lime, tiie former being mixed with more or less iron, 
sasid, or day. These foreign ingredients, however, improve tlic 
quality of the mortar; but since the wiiitc lime will take a larger 
(quantity of sand, it is generally preferred in our jiiarket. Au 
opinion maj' be formed of the comparative excellence of a given 
sjiccimen of white lime, by observing the foice with which it slacks. 
Dip a small mass into water, holding it with a pair of tongs, and 
after it has remained a short time, lay it upon a board. If itswclls, 
tracks, arid falls into powder, with great heat, we may pronounce 
it to be of good quality. If it does nots'.ack readily, with the fore- 
going appearances, wo may infer that it iias n^uch fixi^d air, wiiich 
it has either absorbed since its calcination, or which was nevei' en- 
tirely separated from it during that process. We may be sure the 
latter is the case, when hard lumps remain after slacking. This 
jiretiniinary experiment is a useful one, to enable us to judge of the 
strengM) of our liaic, and to regulate the proportion of sand r.ccord- 

\ 
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iiigly. It is not to be inferred, however, that lime vvliich slacks 
with most energy is of course the strongest. Still, tiie trial here 
proposed may serve as a general distinction between good lime and 
poor ; for if it does not slack at all, or but partially, it is evidently 
unfit foi- making mortar. 

It is always best, where it is practicable, to keep lime In lumps 
nnslackcd, for in this state the cohesion of the masses prevents 
their absorbing fixed air. The best way, where it is practicable, 
is to use lime I'ecently from tin kiln, or to burn it over just befoi-e 
it is used. In the selection of tlie sand, there is room for much 
care and discrimination. In all cases it should be sharp and clean, 
perfectly free from clay or dirt. For brick work, coarse sand is 
preferable, because it makes the haidest cement ; for plastering, 

■finer sand is better, because it makes the com|)ouud more plastic. 
Such sand as is found on tiie banks of rivers, or in the street, or at 
the bottom of hills washed by rains, is the kind intended. Sea 
sand contains a mixture of certain salts, which prevent mortar that 
is made with it from hardening, and therefore, when used, ought 
to be repeatedly washed with fresh water. In places, also, where 
sand cannot be found free from* clay or dirt, it may be sepa- 
rated from these ingredients by washing. An appropriate ap- 

paratus has been contrived for this purpose, and various expedients 
may be devised to suit different circumstances. In common ope- 
rations, it will be sufficient to stir up the impure sand in a tub of 
water : the sand will first settle to tlie bottom, while the other 
ingredients remain suspended, and may be turned off along with 
the water. If tliis be turned into a separate vessel, the impurities 
will, in time, fall to the bottom, and the same water may be used 
repeatedly. 

It is the practice of many of the masons in this country to add 
a certain portion of clay to their mortar, or at least to select sucli 
sand as naturally contains it. Tliis is done with a view to render 
the compound more plastic ; or, in other words, to prevent its be- 
ing too short. But any portion of clay does great injury to the 
cement by imparting to it the following properties. 

1. Such mortar contracts in drying. This is a distinguishing pro- 
perty of clay, as every one knows who has ever observed the fis- 
sures that appear on the surface of clay ground which has been wet 
and dried. When mortar of this description is applied to brict 
work, a chimney for example, it shrinks as it dries, into a smaller 
compass, and consequently the chimney settles down, often so un- 
equally as to distort it, to disjoin it from the house, or to produce 
rents in the body of it; or, when used iu plastering, such mortar 
cracks and falls off from the laths. 

2. A cement that contains much clay 7i'ill never acquire great 
hurdmss.   With this ingredient, it will indeed be more plastic, and 
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easier to work, and will make a smoother wall than mere lime 
and sand ; but for all the purposes of a wall, of which strength 
must he admitted to he most important, it will be far inferior to 
one composed of those ingi-edients simply. In addition to our own 
obsrrvations, \vc have the authority of Smeafon, the famous Engi- 
neer, who built th^Edystone Light-house, for asserting, that " mor- 
tar of thcbestquality, when mixed with only a small portion ofim- 
burnt clay, nc\er acquires that hardness and dryness which, with- 
out this addition, it would speedily have attained." Clay, bow- 
ever, that has been baked, becomes a useful constituent of mortar; 
and it might be we!! worth tlie attention of those who live where 
it is very difficult to procure good sand, to make trial of brick 
dust. Refuse bricks would be very suitable for tliis purpose; and 
probably methods may be devised of reducing them to powder, 
which would render the task neither arduous nor expensive. 

Next to the materials for mortar, we were to consider, 
2. The proportion of the ingredients. For brick work, the pro- 

portion generally recommended is 1-5 lime, or 4 busliels of sand to 
1 of lime. But in a CMiiitry like this, in many parts of which lime 
is very dear, on account of the distance to whicli it is transported, 
the fact ougiit to be more generally known, tliat a s;ood mortar may 
be made with a much smaller proportion of lime. With clean sharp 
sand, one-tenth (measured before slacking—twice tlic quantity 
M'ill be required if measured after slacking,) of good stone lime will 
answer very ^vell; and indeed, witli proper management, will com- 
pose a cement extremely hard. Masons comj)Iain, however, of its 
being too short; but this difficulty may be obviated, first, by dex- 
terity in the ase of the trowel, a dexterity which may be speedily 
acquired; secondly, by smTering the mortar to remain some time 
before it is used ; and, tliirdly, by incorporating the materials very 
thoroughly together, especially just before using. On this^ub- 
ject, 1 tried the following experiment. A cask of good stone lime, 
wRrch slacked with great heat, and crumbled into a fine powder, 
■without hnnps or other impurities, was mixed, immediately after 
slacking, with coarse sand that was sharp and clear, in the pro- 
portion of one to nine, the lime foi'ming one-tenth of the whole. 
Small beds were made up at a time, in order that the ingredients 
miglit be more effectually incoi-porated. As little water as possi- 
ble was added, but the mass was rendered plastic by continued 
"working with a hoe. As fast as the beds Vi/eremade up, they were 
successsively thrown into a pit dug in the ground three feet deep, 
and sufficiently caijacious to contain tlie whole. Finally, the mor- 
tar was covered over %vith boards, and suffered to remain for three 
months. At the end of this tisne it was taken up, worked over 
anew, and used for laying b.ricivs. After an interval of 15 months 
since it was applied, X have ^n opportunity of comparing it witii 
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such as contained one-fiftli and one-sevenliriimp. made up in'^tlie 
ordinary way, and used soon after; and I'flnd it liardcr tlum either 
of those. I Iiavc detailed this exi)Ci-iment \Vitli some minuteness, 
hoping that it may be useful to those who are engaged in building, 
but live in a phice where lime is dear, to know how small a pro- 
portion of it may be made to answer the pnrpose ; a\id hcnte tliat 
they may be induced to employ ])ui'e lime and sand, instead of clay 
or dirt. It is probable, indeed, th.at a ccmeiitihight be made with 
these proportions, that would answer toleraL'ly well for biickor 
stone work, without taking so much pains in tiie comiiosition of it. 
But as it was my object to make the best cement possible with the 
least lime, it may not be amiss to review the several steps, in or- 
der to see how each part of tiu' jiroccss conduced to my purpose. 

1. The mortar was made up three months before it was wanted 
for use, for two reasons: one was, that flie lime was on hand ; if 
suft'ercd to remain in the cask, its strength would be impaired by 
combining with more or less of fixed air. The other reason was, 
that the quality of mortar is essentially impi'oved by keeping be- 
fore it is applied. Vi'c arc assured by one of the best authorities,* 
on this subject, that such mortar •' not only sets sooner, but acquires 
a greater degi-cc of hardness, and is less apt to crack-;'" and that 
the ancient Romans, whose mortar was so famous, " were prohibit- 
ed by law from using that which was less than three years old." 

2. My object being, throughout, to prevent the absorption of 
fixed air, the reason for slacking small jiarrels at a time, and stow- 
ing away the mortar as fast as it could be made up, is suiKciently 
obvioi'.s. .    . :•   . 

3. Th?.t as little water as possible sliould be used, and that the 
mass should be rendered jyiastic by icorliing, is strongly rccom- 
jnendedby experienced masons. The Greeks, we arc tyld, deemed 
this point so important that in the structure of t'leir large buildings, 
they separated a mass of mortar into small jiarcels, contained in 
separate basons, and kept ten men at each; and the picccpt of an- 
cient masons to their labourers was, that they should icct their mor- 
tar -with Hie stueat of their brotu.j The Romans also are known to 
have beaten their mortar witli heavy machinery. Perhaifs the prin- 
cipal reason for using but little water, is tiie greatei- probability iu 
this case of the compuund being worked more cflcctualiy. 

4. Tlic mixture was kept in a pit under ground, j)artly because 
this furnished a convenient receptacle for it, and partly because, in 
this situation, it was screened from the action of the air, whicii 
would affcct.it very little, except on the upper surfiice. 

*Aikm'3Dict. 1, 2r3. 

■^ P.ees' Cyclop. Art, " Mortav.'" 
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Since these "Remarks" were first published, the writer has had 
numerous opportunities to learn the opinions of masons and others, 
who had made trial of the method of making mortar here recom- 
mended, and he has had the pleasure of finding that most persons 
who had tried it, was ready to testify in its favor, as aftbriling an 
excellent mortar with a hiatci'ial saving- of lime. A respectable 
iTiechanic assured the writer, that in building a church, he found 
that the saving of lime, compared with hjs former practice, amount- 
ed to no less than 15 barrels, wiiile the wall was the best he had 
ever made. 

This article was republished in tlie American Farmer, vol. 4tli, 
and in a subsequent number of that work may be found some cora- 
iTicnts on it by a gentleman of Maryland. This writer alleges his 
own ex|)erience in favor of the method hcie rcrommended, and ad- 
duces the testimony of R. Anderson of Scotland, to show that a 
good mortar may be composed, not only with the sniall proportion 
oflimcheie ])resLiihed, but with afar less propoilion. .Indeed, 
from Dr. Anderson's experiments, it seems reasonable to conclude, 
that mortar is to be regaj'ded as a kind o? artijicial sftiids/oiic, con- 
sisting of grains of sand u?iited by a calcai'coiis cement. Conse- 
quently, a very liiiiiute iiortion of lime will serve as a cement, pro- 
vided it be diffused thn>ugliout the sand witli uniformity. Unless 
this be done, large poi'iions of the sand may be destitute of a par- 
ticle of the lime, while other parts liave mure than is necessary. 

Among the conditions prescribed, the most impoi'tant may be 
comprehended in this rule, to einploy good I'nne and decni sand, and 
to wiite them intimately into a paste. The other circumstances 
mentioned in the experiments of the writer, may he imitated or not 
according to the convenience or pleasure of the builder, siK^h for 
instance as suffei-ing the mixture to icmain for some time under 
ground before using. In some cases, doubtless the inconvenience 
of doing this might be greater than the advantages of it would 
warrant. 

The objections which have been made are, so far as is known to 
the author, such as were anticipated; namely, that " mortar of 
this kind is too short for plastering and sets too soon for brick 
work." In botli Ihese respects it is doubtless true, that the addi- 
tion of a little clay will make the mortar " woik more kindly," 
but then it spoils the cement, for I'eason^ above specified. In 
jilastering with mortar that is short, although, in s])ite of all rea- 
sonable dexterity, a portion should fall off, much of this may be 
gathered up again and returned to the mortar bed; and in laying 
Lricks, if the mortar sets too soon, the inconvenience may be re- 
medied by dipping each brick, immediately before it is laid, into 
a vessel of water. 
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The remarks that have been made refer to mortar intended for 
brick or stone work; but wliatever relates to the strength and du- 
rability of the composition, ajjplies equally well to such as is intend- 
ed for plastering walls. For the latter pui'pose, however, to ren- 
der the mass sufficiently tenacious, a larger proportion of lime and 
finer sand, are requisite. I have found, that one-seventh of lime, 
■witli clean sand, \\ould answer, if tlie want of tenacity was reme- 
died, by adding a greater quantity than usual of hair well dissemi- 
nated through the mass. In the case alluded to, the workman was 
of opinion that the mortar would be so short as not to cling to the 
laths : or, as lie expiessed it, so short that it would not key. But 
by a little dexterity in the maijagement, he succeeded perfectly 
well, and was sui-prised to find the wall, on drying, so speedily ac- 
quire firmness and soHditj', without a single crack. As so much 
hair would impair the beauty of the external coat, it is necessary 
in that case, to use more lime and finer sand. It is a great mis- 
take, into which some persons I have met with have fallen, to sup- 
pose that mortar of an inferior quality M'ill serve for the first coat. 
It is obvious to the least reflection, that the first coat, having not 
only its own weight to sustain, but tiiat of the others also, requires 
to be the strongest of all. It may be illustrated by thefabte of the 
boys who let themselves down, by each others' heels, from a bi-idge, 
in pursuit of the muon. The first, feeling his hold slacken, let go 
to spit in his hands, and tliey all tumbled into the water together. 

The rules which have been given for the composition of mortar, 
are sanctioned by the testimony of the best architects and engi- 
gineers; and i lay claim merely to the humble merit of having 
proved their efficacy by my own experience. But, however pre- 
ferable it may be to build chimneys and form walls of good mortar 
instead of bad, we know that hardly any new plan was ever pro- 
posed but what met with more or less opposition. What then will 
j>robal)ly be the objections urged against the mode here recom- 
jncnded ?  They may be the following. 

1. That it is too expensive,—We will, for comi)arison, estimate 
the whole cost of a chimney at 75 dollars. Now, sujiposing the 
mortar to be made in the manner here recommended, one barrel of 
lime will he su'Kcicnt for a chimney. Tiiis suj)poses that the in- 
side is plastered over with loam or dii't-mortar, wjiicli may answer 
well enough for that purpose. Let it cost fi\c dollars—it rarely 
costs so much. Clay or dirt mortar would cost something; but 
we will grant that our chimney costs five dollars more than the 
other. For fS dollars then, we have a chimney which will not be 
liable to settle out of its place, which consists of one solid mass 
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made firm by tlic cohesion of all its parts, and wliicli will grow- 
firmer by time ; \Vliicli ts inipenctrablc to the ac-tion nftl'.n elements, 
and proof against the erosions of vermin ; and whirii will be able 
to maintain its iyroiind against the. violence of winds and tempests. 
The other has a chimricy f<)r 70 dollars, which, as the mortar dries, 
"svill settle down continually,'aiid so une([nal!y perhaps as to sepa- 
I'ate from the iiouse, or to ci-urk in tiie main ho:ly, or to cansc an 
opening in the hearlli of tiie tirp-jilace. Its aggregate strength is 
'little greater than that of a similar pile of naked bi-ick or stone; 
'the elements easily prey upon it; and small animals that are aj)t to 
infest a house, gnaw their way through its crevices. Thus the dan- 
gers of fire are multiplied ; and u strong March wind or Septem- 
ber gale, jostles the bricks out of their places, or tumbles the whole 
upon the ground. 

Z. It ■rrill be difflcnU to make servants bestow so much labour on 
mortar hi its preparation, as is recomnicnded. I only answer, that 
if we expect to make improvements in any of the arts, we must 
Ijring our labourers to our rules, and not accommodate our rules 
to their habits. 

S. shall the man of reading, or the scholar, pretend to teach the 
art of making mortar to the experienced masor, p By no means: 
still tiie man of reading .may avail liimself of rules given by a ma- 
son far more accomplished in his business than the one he employs, 

■ ■"whose superior acliicvements in the art entitle him to special confi- 
dence. I have alluded to Mr. Smcaton, the celebrated engineer who 
built the Edystone Light House. He may furnisli an example of one 
whose authority, in subjects of this kind, is to be regarded us par- 
ticularly valuable, because he united tlie philosophy of the man of 
science with the practical skill and exjici'ietice of the engineer. On 
the coast of England, not far from Piymoutii, is a cluster (Jf very 
dangerous I'ocks called the Edystone Rocks. Foi- the safety of 
navigators, it was a great object witli ilie British government to 
build a Light House on the spot; but tlse waves often dash over it 
so tremendously, that almost insuperable difficulties were to be 
encountered in the erection of the building; and should they 
succeed in finishing it, it was doubtful whether it would sus- 
tain the dreadful shocks to which the place is subject during a 
violent storm at sea. The attcmi)t, however, was made, and a 
Light House completed in the year 1700. The architect was 
.so sanguine in his opinion of its strengtii, that he declared liis 
wish to be in it during llic most violent storm that could blow. 
He had /his wish,, and pei-ished in it during a storm that occur- 
sed in 170S. About the middle of the last century. Mr. Smcaton, 
at tiiC request of the government, undertook to rebuild it of stone. 
To secure all possible durability in his materials, he instituted va« 
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lions exjieriments on tl»e composiUon of inoptar. I wiil only add, 
that tlio Liajlit House built uiulei' liis direction, has withstood, for 
inoi'c than half a century, tlie i-iidcst shocks of that stormy coast. 
Now, rules wliicli we derive from such authorities as tiiis, are siire^ 
ly entitled to more confidence tlian those of an ordinary artisan 
■who* however luiii; i)is life may have been, has gained little expe- 
rience, havin.i^ never tried but one method, and that was tauglithiia 
during his ap]irenticeaiiip. 

HTDEACXIC MORTAE OR WATEK CEMEXT. 

Although I have nothing new or original to offer on the subject 
of hydraulic mortar, yi't as this article is frequently wanted for 
such structures as are exposed to the action of water, as wells, 
aqueducts, mill-dams, and tlie like, it may be useful to mention here 
a few of the methods by which it is composed. 

1. Common mortar, well made orjiiTrc lime and sand, will bear 
a moderate and occasional exixjsurc to water, if it becomes tho- 
roughly dry before the water is admitted. Unless this conditio:! 
can be maintained, surli mortar is liable to moulder and wash away. 
If some earthy matter that has been exposed to the action of fire, as 
brick-dust, be substituted for the sand, the mortar will be better 
fitted for hydraulic purposes. 

2. There is a kind of lime-stone containing naturally a largo 
proportion of sand and clay, called hydraulic Uvic, which whea 
united with one third snud; forms a^paste tliat hardens utider watci" 
instantly, and is ttie best ami cheapes^j. kind of hydraulic mortar. 
Of this kind is tliat sold in" Eiigh^nd iipfler the name of Parkcr''s 
Cement, and in New-York under the namp'of White's Water Cement. 
The latter is made of a species of liai^tonc discovered in making 
the excavations for the Grand Gfliiiai*. ti is hiixnt as usual; i)ut 
as it does not slack, it requires to be ground or pulverised before 
using. In the lower parts of this State, limestones are found re- 
seinbling the above in composition, and among them there may 
possibly be some which will be found to serve the same valuable 
purpose. 

3. What is called Tarras, is a kind of hydraulic mortar Campos'! 
ed of lime united wit!i a volcanic pi'oduction found in Italy and 
sevcrarother countries, called Piizzoiana. In countries which do 
not afford this substance, several substitutes have been employed 
wJiich answer the purpose nearly as Avell. Some of these are 
found among ourselves ; but as there are more eligible modes of 
making this kind of mortar, it is unnecessary to mention them 
more particularly. 
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4. A quantity of the metal called manganese added to the usual 
ingredients of mortar, gives it the property of hardening under wa- 
ter. Tliis article, however, is too expensive, unless an abundant 
supply of it could be found among ourselves. Sue!) probably may 
be the case, it being already discovered in several different places 
in the western counties. A bed of it occurs seven miles north of 
Rockford in Surry ; another near Salisbury ; and another on the 
farm of Mr. M'Mackin, in the north-eastern corner of Cabarrus. 

I 
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iiigly. It is not to be infen-etl, liowever, that lime wliich slacks 
witli most energy is of course the strongest. Still, the trial here 
proposed may serve as a general distinction between good lime and 
poor; for if it does not slack at all, or but partially, it is evidently 
unfit for making mortar. 

It is always best, where it is practicable, to keep lime in lumps 
iiiislacked, for in tliis state the cohesion of the masses prevents 
their absorbing fixed air. The best way, where it is pi'acticable, 
is to use lime recently from tiio kiln, or to burn it over just before 
it is used. In tiie selection of the sand, there is room for much 
care and discrimination. In all cases it should be sharp and clean, 
perfectly free from clay or dirt. For biick work, coarse sand'is 
jn-eferable, because it makes tiie hardest cement; for plastering, 
Jiiier sand is better, because it makes the compound more plastic. 
Such sand as is found on the banks of rivers, oi- in the street, or at 
the bottom of hills wasiied by rains, is ther kind intended. Sea 
sand contains a mixtui-e of certain salts, wiiich prevent mortar tliat 
is made with it from hardening, and therefore, when used, ougiit 
to be repeatedly washed with fresh water, fn places, also, where 
sand cannot be found free from clay or dirt, it may be sepa- 
rated from these ingredients by washing. An appropriate ap- 
paiatus has been contrived for this purpose, and various expedients 
may be devised to suit different circumstances. In common ope- 
rations, it will be sufficient to stir up the impure sand in a tub of 
water: the sand will first settle to t!ie bottom, while the other 
ingredients remain suspended, and may be turned off along witli 
the water. If tliis be turned into a separate vessel, the impurities 
will, in time, fall to the bottom, and the same water niay be used 
repeatedly. 

It is the practice of many of the masons in this country to add 
a certain portion of clay to their mortar, or at least to select such, 
sand as naturally contains it. Tiiis is done with a view to render 
the compound more plastic; or, in ot4ier words, to prevent its be- 
ing too short. But any portion of clay does great injury to the 
cement by imparting to it the following properties. 

1. Such mortar contracts in drying. This is a distinguishing pro- 
perty of clay, as every one knows who has ever observed the fis- 
sures that appear on tiie surface of clay ground wiiich has been wet 
and dried. When mortar of this description is applied to brick 
work, a chimney for example, it siirinks as it dries, into a smaller 
compass, and consequently the chimney settles down, often so un- 
equally as to distort it, to disjoin it from the house, or to produce 
rents in t!ie body of it; or, when used in plastering, such mortar 
cracks and falls off from tiie laths. 

2. A cement that contains much clay will never acquire great 
hardness.   With t|us jugrcdicut, it will indeed be more plastic, and 
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easier to woi'k, anil will make a smootiicr wall tlian mere lime; 
and sanil ; hut for all tiic purposes of a wall, of whicii strength 
must !)e admitted to be most important, it will be far inftrior to 
one composed of those ingredients simply. In addition to our own 
observations, we have the authority of Smeafon, the famous Engi- 
neer, who built tlie Edystone Light- house, for asserting, that " mor- 
tar of tlie best quality, when mixed with only a small portion ofitn- 
burnt clay, never acquires that hardness and dryness whicii, with- 
out this addition, it would speedily have attained." Clay, bow- 
ever, that has been baked, becomes a useful constituent of mortar; 
and it might be well worth the attention of those who live where 
it is vei'y difldcult to procure good sand, to make trial of brick 
dust. Refuse bricks would be very suitable for this purpose; and 
probably methods may be devised of reducing them to powder, 
which would render the task neither arduous nor expensive. 

Next to the materials for mortar, we were to consider, 
2. The proportion of the ingredients. For brick work, the pro- 

portion genciaUy recommended is 1-5 lime, or 4 busliels of sand to 
1 of lime. But in a country like this, in many parts of wliich lime 
is very dear, on account of the dist;inco to wliicii it is trans|)orted, 
the fact ought to be more genei illy known, that a good mortar may 
be made tvitha much smaller proportion of lime. With clean sharp 
sand, one-tonth Ci"^'isui-ed before slacking—twice the quantity 
will be required if nipasured after slacking,) of good stone lime will 
answer very well; and indeed, witli proper management, will com- 
pose a cement extremely hard. Masons complain, however, of its 
being too short; but this difficulty may be obviated, first, by dex- 
terity in the use of the trowel, a dexterity which may be speedily 
acquired ; secondly, by suffering the mortar to remain some time 
before it is used ; and, thirdly, by incorpoi-ating the materials very 
thoroughly together, especially just before using. On this sub- 
ject, I tried the following experiment. A.cask of good stone lime, 
which slacked with great heat, and crumbled into a fine powder, 
without lumps or other impurities, was mixed, immediately after 
slacking, with coarse sand that was sharp and clear, in the pro- 
portion of one to nine, tiic lime forming one-tentli of the whole. 
Small beds were made up at a time, in order that the ingredients 
might be more effectually incorporated. As little water as possi- 
ble was added, but the mass was rendered plastic by continued 
■working with a hoe. As fast as the beds were made up, they were 
successsively thrown into a pit dug in the ground three feet deep, 
and sufficiently capacious to contain the whole. Finally, the mor- 
tar was covered over with boards, and suffered to remain for three 
months. At the end of this time it was taken up, worked over 
anew, and used for laying bricks. After an interval of 15 months 
since it was applied, I have an opportunity of comparing it with. 
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audi as coiitaincd one-fifth and one-scventli lime, made up in the 
ordinary way, and used soon after; and I find itiiarder than either 
of those. 1 have detailed this exijeriment witli some minuteness, 
hoping that it may he useful to tiiose who are engaged in huilding, 
but live in a place wlicre lime is dear, to know how small a i)ro- 
portion of it may be made to answer the purpose ; and hence that 
they may be induced to employ pure lime and sand, inst«ad of clay 
or dirt. It is probable, indeed, that a cement miglit be made with 
these proj)ortions, that would answer tolerably well for brick or 
stone work, without taking so mucii pains in the composition of it. 
But as it was my object to make the best cement possible witli the 
least lime, it may not he amiss to review the several steps, in or- 
der to see how each part of the process conduced to my purpose. 

1. The mortar was made up three months before it was wanted 
for use, for two reasons: one was, that tlie lime was on hand ; if 
sufl'ered to remain in the cask, its stiength would be impaired by 
combining with more or less of fixed air. The other reason was, 
that the quality of mortar is essentially impi'ovcd by keeping be- 
fore it is applied. AVc are assured by one of the best authorities,* 
on this subject, that such mortar'' not only sets sooner, but acquires 
a greater degree of hardness, and is less apt to crack;" and that 
the ancient Romans, whose mortar was so famous, "' were prohibit- 
ed by law from using that which was less than three years old." 

2. My object being, throughout, to prevcut the absorption of 
fixed air, the reason fur slacking small parcels at a time, and stow- 
ing away the mortar as fast as it could be made up, is sufficiently 
obvious. 

3. That as little water as possible should be used, and that the 
mass should be rendered jjlastic by worldn^, is strongly recom- 
mendedby experienced masons. The Greeks, we are told, deemed 
this point so important-that in thestructureof their large buildings, 
they separated a mass of mnrtar into small parcels, contained in 
separate basons, and kept ten men at each ; and the precept of an- 
cient masons to their labourers was, that ihcy should tvet their mor- 
tar with the sweat of their brow.j The Romans also are known to 
have beaten theii- mortar with heavy machinery. Perhaps the prin- 
cipal reason for using but little water, is the greater jirobability in 
this case of tlic compound being worked more effectually. 

4. The mixture was kept in a pit under ground, partly because 
this furnished a convenient receptacle for it, and partly because, in 
this situation, it was screened from the action of the air. which 
would affect it very little, except on the upper surfece. 

♦Aikin'sBlct. 1,278. 

-; llees' Cyclop. Art. " Mortar.'" 
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Since these "Remarks" were, first piiblisiied, the writer has had 
niimcrous oi>portmnties to learn the opiiiionsot' masons and others, 
who had made trial of the method of making mortar liere rccoviS- 
mended, and he lias had the pleasure of finding that most persons 
who had tried it, was leadj to testify in its favor, as affording an 
excellent mortar with a material saving of lime. A respectable 
mechanic assured the writer, that in building a church, he found 
that the saving of lime, compared with his former practice, amount- 
ed to no less than 15 barrels, wiiile tiie wall was the best he had 
ever made. 

This article was republished in the American Farmer, vol. 4lh, 
and in a subsequent number of that work may be found some com- 
ments on it by a gentleman of Maryland. This writer alleges his 
own exjjcrience in favor of tiie method here recommended, and ad- 
duces the testimony of R. Anderson of Scotland, to show that a 
good mortar may be composed, not only witli tiic small proportion 
of lime here prescribed, but witli afar less proportion. Indeed, 
from Dr. Anderson's experiments, it seems reasonable to conclude, 
that mortar is to be regarded as a kind o( artificial sandstone, con- 
sisting of grains of sand united by a calcareous cement. Conse- 
quently, a very minute portion of liiuc will serve as a cement, pro- 
vided it be diffused throughout the sand witii uruformity. Unless 
tliis be done, large portions of tlie sand may be destitute of a par- 
ticle of the lime, while olhei' parts have more than is neccssai'y. 

Among the conditions pi-cscribed, the most important may be 
conipi-ebended in this rule, to eraploy good lime and dean sand, and 
to unite them intimately into a paste. The other circumstances 
mentioned in the experiments of the writer, may be imitated or not 
according to the convenicjice or pleasure of the builder, sucli for 
instance as suffering the mixture to remain for some time under 
ground before using. In some cases, doubtless the inconvenience 
of doing this might be greater than the advantages of it would 
\rarrant. 

The objections which have been made are, so far as is knqwn to 
tiie author, such as weie anticipated; iiaitiely, that " jnortar of 
tliis kind is too short foi- plastering and sets too &<|on for brick 
%vork." In both these respects it is doubtless true, that the addi- 
tion of a little clay will make the mortar " wnrli .,piore kindly," 
i)ut tlien it spoils tiic cement, for reasons abov;? sjiecified. In 
plastering with mortar that is short, althougii, in spite of all rea- 
sonable dexterity, a portion should fall off, much of this may be 
gathered up again and returned to tiie mortar bed; and in laying 
brick?!, if the mortar sets too soon, the inconvenience may be re- 
medied by dipping each brick, immediately before it is laid, infc 
a vessel of water. 
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The remarks that Iiave been made refer to mortariiifended for 
brick or stone work; but whatever relates to the strength and du- 
rability of the composition, applies equally well to such as is intend- 
ed for plastering walls. For the latter purpose, however, to ren- 
der tlie mass sufficiently tenacious, a larger proportion of lime and 
finer sand, are requisite. I liave found, that one-seventii of lime, 
with clean sand, would answer, if the want of tenacity was reme- 
died, by adding a greater quantity than usual of hair well dissemi- 
nated through the mass. In the case alluded to, the workman was 
of opinion that the mortar would be so short as not to cling to the 
laths : or, as he expressed it, so sliort that it would not key. But 
by a little dexterity in the management, he succeeded perfectly 
Avell, and was suri)rised to find the wall, on drying, so speedily ac- 
quire firmness and solidity, witiiout a single crack. As so much 
liair would impair the beauty of the external coat, it is necessary 
in that case, to use more lime and finer sand. It is a great mis- 
take, into which some persons I have met with have fallen, to sup- 
pose that mortar of an inferior quality will serve for the first coat. 
It is obvious to the least reflection, that the first coat, having not 
only its own weight to sustain, but that of the others also, requires 
to be the strongest of all. It may be illustrated by the fable of the 
boys who let themselves down, by each others' heels, from a bridge, 
in pursuit of the moon. The first, feeling his hold slacken, let go 
to spit in his hands, and they all tumbled into the water together.. 

The rules which have been given for the composition of mortar, 
are sanctioned by the testimony of the best architects and engi- 
gineers; and I lay claim merely to tlie humble merit of having 
proved tiieir efficacy by my own experience. But, however pre- 
ferable it may be to build ciiimneys and form walls of good mortar 
instead of bad, we know that hardly any new plan was ever pro- 
jiosed but what met with more or less opposition. What tlien will 
probably be the objections urged against the mode here recom- 
jnended ? They may be the following. 

1. That it is too expensive,—We will, for comparison, estimate 
the whole cost of a chimney at 75 dollars. Now, supposing the 
mortar to be made in the manner here recommended, one barrel of 
lime will he su'iicient for a chimney. This supposes that the in- 
side is 2>lastc red over with loam or dirt-mortar, which may answer 
Mell enough for that pur])ose. Let it cost five dollais—it rarely 
costs so much. Clay or dirt mortar would cost something; but 
we will grant that our chimney costs five doliai-s more tiiaii the 
other. For 75 dollars then, we have a chimney w hich will not be 
liable to settle out of its place, which consists of one solid mass 
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made firm by the cohesion of all its parts, and wliich will grow 
firmer by time ; which is im|ieneiiable fo the action oftlieelements, 
and proof against the erosions of vfrmiii ; and which will be able 
to maintain its ground against tlie violence of winds and tempests. 
The other has a cliimncy for 70 dollars, which, as themai-tar dries, 
■will settle down continually, and so unequally perhaps as to sepa- 
rate from the house, or to crack in the main body, or to cause an 
opening in the heartii of the fire-place. Its aggi-egate strength is 
little greater than that of a similar |)ile of naked brick or stone; 
the elements easily prey upon it ; and small animals that are apt to 
infest a "louse, gnaw their way through its crevices. Thus the dan- 
gers of fire are multi[died ; and a str'ong March wind or Septem- 
ber gale, jostles the bricks out of their places, or tumbles the whole 
upon tlie ground. 

2. It 'rill be difficult to make servants bestow so much labour on 
mortar in its preparation, as is recommended. I only answer, that 
if we expect to make improvements in any of the arts, we must 
bring our labourers to our rules, and not accommodate our rules 
to their habits. ' 

S. Shall the man of reading, or the scholar, pretend to teach the 
art of making mortar to the experienced mason? By no means: 
still tiie man of reading may a\ail hiniserfof rules given by a ma- 
son far more accomplished in his business than the one he employs, 
■whose superior achievements in the art entitle him to s[)ecial confi- 
dence. I have alluded to Mr. Smcaton, the celebrated engineer who 
built the Edystone Light House. He may furnish an example of one 
nviiose authority, in subjects of tliis kind, is to be regarded us par- 
ticularly valuable, because he united tlie piiilosophy of the man of 
science with the practical skill and experience of the engineer. On 
the coast of England, not far from Plymouth, is a cluster of very 
dangcious rocks called the EJystone Rocks. For the safety of 
navigators, it was a great object with the British government to 
build a Light House on the spot; but the waves often dash over it 
so tremendously, that almost insuperable ditliculties were to be 
encountered in the erection of tiie building; and should they 
succeed in finishing it, it was doubtful whether it would sus- 
tain the dreadful shocks to which the place is subject during a 
violent storm at sea. The attempt, however, was made, and a 
Light House completed in the year 1700. The arcliitect was 
so sanguine in his oiiinion of its strength, that he declared his 
^vish to be in it during the most violent storm that could blow. 
He had his wish, and perished in it during a storm that occur- 
red in 1703. About the middle of the last century, Mr. Smeaton, 
at the request of the government, undertook ti) rebuild it of stone. 
To secure all possible durability in his materials, he instituted va- 
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lions experiments on the composition of mortar. I will only add, 
that the Li.s;lit House built unilci' his direction, has withstood, for 
iTioi-e than half a century, the rudest shocks of that stormy coast. 
Now, rules which we derive from such authorities as tliis, are sure- 
ly entitled to more coMfidence than those of an ordinary artisan, 
who, however Ions; his life may have been, has _^ained little expe-, 
lience, having never tried but one method, and that was taught him 
during his aiiprenticcship. 

HYDRAI'IIC MORTAU OR WATEK CEMENT. 

Altiiough I have notiiing new or original to offer on the subject 
of hydraulic mortar, yet as this article is frequently wanted for 
such structures as are exposed to the action of water, as wells, 
aqueducts, mill-dams, and the like, it may be useful to mention here 
a few of the metliods by wiiich it is composed. 

1. Common mortar, well made of pure lime and sand, will bear 
a moderate and occasional exposure to water, if it becomes tho- 
roughly dry before the water is admitted. Unless this condition 
can be maintained, such mortar is liable tomoulder and wash away^ 
If some earthy matter that has been exposed to the action of fire, as 
brick-dust, be substituted for the sand, the mortar will be better 
fitted for hydraulic purposes. 

2. There is a kind of lime-stone containing naturally a large 
proportion of sand and "lay, called hydraulic lime, which when 
united with one third sand, forms a paste that hardens under water 
instantly, and is the best and cheapest kind of hydraulic mortaro 
Of this kind is that sold in England under the name of Parker's 
Cement, and in New-Yo!-k under the name of White's Water Cement. 
The latter is made of a species of limestone discovered in making 
the excavations for the Grand Cana!. it is burnt as usual; but 
as it does not slack, it requires to be ground or pulverised before 
using. In the lower parts of tills State, limestones are found re- 
sembliiig tiie above in composition, and among them there may 
possibly be some which will be found to serve the same valuable 
purpose. 

3. What is called Tarras, is a kind of iiydraulic mortar composl 
ed of lime united with a volcanic production found in Italy and 
several other countries, called Pnzzolana. In countries which do 
not afford this substance, several substitutes have been employed 
which answer the purpose iicaidy as well. Some of these are 
found among ourselves ; but as tiicre are moj'e eligible modes of 
making this kind of mortar, it is unnecessary to mention fheni 
more partirnlarfy. 
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4. A quantity of the metal called manganese added to the usual 
ingredients of mortar, gives it the pi-operty of liardcning under wa- 
ter. This article, however, is too expensive, unless an abundant 
supply of it could l)e found among ourselves. Such probably may 
bb the case, it being already discovered in several different places 
in tlie western counties. A bed of it occurs seven miles nortli of 
Rockford in Surry ; another near Salisbury ; and aiiotliei- on the 
farm of Mr. M'Mackin, in the north-eastern corner of Cabarrus. 
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BciiiP" a " Dig'cst" of the Practical KnowIeJg'e and Experience of the most skllaU 
and successful Cotton Planters in the Southern states. 

Prepared for the Board of Agriculture, by George W. Jeffreys, Esq,. 

1.   TIIR   KJNfJS   0^   SOIL  ADAPTED   TO   COTTO]^. 

ANT liinil aiiapteil to corn pi-odiKes cotton well; ii light or samlj 
Joam is tiie, kind of soil most generally cultivated in cotton, but it 
thrives best on a deep loam, neither too light nor too stiff". A clay 
foundation is aUvajs the best. A ligiit sandy soil wiil always (lis- 
apjjoint the planter in its yield of cotton, no matter how well it is 
manured. The yiehi of cotton is similar to tliat of tobacco on like 
soils ; on very light laud, tol)acco grows lai-ge, is thin, cliafTy, and 
of little substance; on stiff land, it is thick, heavy, and of the great- 
est substance. So it is with cotton, on light soil, the stalks may 
be large, but it \vill not yield as many bolls. The cotton itself 
is lighter, and the staple not so strong or Sine. Weigh a hampcr- 

~ basket jracked with seed cotton fVoni light, and another from stiff 
land, and the difference is surprising ; shewing, that the same bulk 
produced from stiff, is much heavier than that prpduced from light 
land. 

But on wliatever soil cotton may be cultivated, it is indispensa- 
ble that it is free from excess of moisture, cither naturally or ren- 
dered so by draining. 

2. The yield nf Cotton to the .9cre, and at d'tjjerent aeanons.— 
Cotton   planters   aj'c   apt to over-estimate  tlic  jiroduce of their 
crops, and the average is often calculated at  from one-fourth to 
one-third, more than it turns out.    In tlie most favoiable seasons, 

-the cotton crop does not exceed, on an average, five liundi'cd pounds 
to the acre ; on highly impjoved io(s with a clay foundation, and on 
bottom land that is rich and lies dry, the yield may reach front 
eight hundred to twelve lusndred pour.ds per acre.    Some planters 

_ are in the hal)it of estimating the amount of their cotton ac^'ordiiig 
'■ t»the product nf the land in corn.    Land t^iat will produce (*rr; 

10 



n CCLTURE OF COTTOX. 

biislicis of corn to the acre, will j icM five liiindred poiiti:ls of seed 
cotton, anil laiul t!iat has produced stvet)ty-fi\e bushels of corn to 
the acre, has yielded as high as twcntj-threc hundred pounds of 
seed cotton. 

Theic is much difference in the weight and yield of seed cotton^ 
in tite difierent seasons "i" gutiieiin.^. That picked out early will 
not averaj:;e one pound of ginned to four pouirds of seed cotton ; 
as tlic seeds are tlien green and conscffucntly licavy. That gathered 
late in the fall, ami in dry weather, will yield one pound of gin- 
ned to three and a half pounds in the seed. 

■'•. ThefiTsl preparation nf the soil. The manner of preparing the 
soil for the reception of tlie cotton seed, is as diversified as are the 
opinions and pi'acticc of planters. In this culture, as in mostj 
others, dilferent soils rcipiire difTerent modes of pre])aration. AU^ 
liowever, concur in the importance of fall oi' winter ploughing, as 
the soil, I y this ojjeration, is left exposed to tlic influence of the 
V. inter frosts, which have a most salutary influenci; in opening and 
ntellowing it, therehy enabling tlie cotton plant WIHCII has a tap 
root, and a number of libroiis ramifications, to have a loose or fri- 
able bed to thri\ e in. Upon all {5at or wet lands, a deep ploughing 
in t!ie fall or winter Is indisfiCnsable. When cotton is cultivated 
in swamj) lands, after two or three years it generally takes the 
rust, and the planter is comjicllcd to throw them out of culture, of 
resort to a chaHge of crop. As tiiese lands are known to be very 
]))'oductive wliile fresh, there is every reason to anticipate a suc- 
cession of good crops for a longer period, if, every fiiU as soon a* 
the cotton is picked, tliey are deeply ploughed, and left in that si- 
tuation till March, and then well bedded for the next croj?. It is 
admitted by most farmers, that iiotiiing contributes so nuich to 
enable low and clay lands to i-esist the injurious eHTests of eithei* 
great droughts or excessive I'ains, as deep and judicious ploughing,- 
preparatory to, or while the crop is in, a growing state. Where 
lands have been at rest, anrf where there is a large quantity of ve- 
getable matter, it would be advisable to commence in preparing" 
them early in the fall, or even in tlic latter part nf the summer. 
Tills should he done by running deep furi-ows at the distance it is 
intended to have the beds ; all the grass, &:c. should be drawn with 
hoes into them, and the whole soiface ploughed, so as (o form the 
beds over the vegetable matter. It is Jmj)ortant to commence and 
to finish this ojieration early, to insure tlie cojnpletc rotting of the 
matter tlius drawn into the furrows, before the cotton plant begins 
to shoot its long tap-root into (be eai'th. But, owing to t le great 
press of business on the hands of cotton planters at this season of 
tiic year, (his ploughing is generally deferred until Febi'uary or 
?-iar(-Uj when it should oc done with a Freeborn plough, drawn ■>/ 
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two horses or mules. Plaister slioukl be spiiiiklcd on the vege- 
table inatterdrawn into tbe <lcc'|) furrows, and the •• balks," (inter- 
vals between the rows,) broke up as dcc[) as possible, with tlie 
same plougli. 

Some skilful and successful planters are in the practice of flush- 
ing up their la:id before Cliristinas ; or if not then practicable, 
owing to the largeness of their cotton crops, tlicy defer it until 
March or April, when tiiey flush up tlieir land just before planting. 

The best mode of applying the manure made in the far!n-])cns 
and stables, to the cotton crops, deser^cs {larticulai- consideiation, 
as there is a diversity of opinion and practice even among tiie most 
Experienced planters. 

Tile manner of manuring flush, (scattering it regularly over the 
■wtiole surface,) taking care to coxer it ininicdiately after it is 
spread, has been pursued by many planters extensively ; but time 
and experience seem to be changing tlicir opinions and practice. 
On small compact farms, jiarticularly where land is dear, labor 
rlicaj), and manure abundant, it is admitted tiiat tiiis is tlie only 
proper mode of manui'ing. But in the Southern States, Avherc 
land is cheap and abundant, labor scarce and higli. and tlie re- 
sources for manure very limited, and the supply WIDIIV unequal to 
the demand or quantity required; where the object should be to 
make the most of that labor and limited supply of iiuuiure, and 
where our light sandy soil does not retain permanently, any im- 
provement, it is our true policy to look to tlie civp, and not to the 
improvement of the soil, as the grand object. The practice is 
tiierefore preferred, of applying all the nmnure for coiton in the 
drill. 

The manner of apjdying farm yard manure is fust to ridge up 
the land, scatter the manure in the deep furrows betueen the bedw 
or ridges, then reverse them so as to have the centre of the new 
Lcd directly oxer the manure : or flusli the land, lay off in ridges, 
scatter the manuie in the furrow, and cover it with single dagoiis, 
and in opening the bed to drop the cotton seed, caution must be 
used to run shallow, so as not to drag up the manure. 

4. The manner of preparing ti:e ground for planting. When the 
planting season has ai'rived, the land is in that state of jvrepara- 
tion indicated above, viz. it has been either ridged up or flushed, 
and either manured or not. Il the land has been bedded up a con- 
siderable time, the beds are pi-epared for planting by ploughing 
them, or by running a horse-i-akr* on the beds backwards and 
forwards, until the surface is pulverized sufliciently to receive tbe 

* See the dcseription of this instrumcr-t at the close of t'j's .Tt'cle. 
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spp(1.    In now .s;rnuiul abounding in stiimjis, tlie rinds nre broke!) 
and tiic stii I'iirc pirpaicd  \\\\\\ tiie  wciHiin-^-lioc.    If tlic Imit] he 
vpi-y stiiTraid cloddy, tlie beds are [lulvcrized   willi hari-ows, in- 
stead of l)i)fsp-rakps.    Tlicsc harrows consist of two parts, attach- 
cd  tdgetltei- by   liooUs  and  Idngcs;   wlien at work, tiip joints, oi' 
Jiiui^ps, boina; over the iniihllp of the beds, admit tlie feetli to touch 
and work the vviiide siii fiicc sides as  well  as tops of the beds  at 
once.    These are worked easily by two mules.    Wliere the  laud 
was flushed  iu   l!ie   fust   ie.slance,   some   planters [)rppare i; for 
plautiut^iu the following; manner:  the beds consist of five farrow 
;dires, tlie first of which is thrown nearly in the centre of tiie in- 
terval between the old beds, (svliclhci' of cotton or corn, if the dis- 
tance suits,)  with   Wood's  |)atent plouj;;li, followed in (lie furrow' 
by a narrow sho\cI, fourteen iurhes lona;.    Two  furrow slices on 
each side are liiniwn to tin- first, witli Wood's plough, followed in 
i;\ci"y furi'OW by the narrow shovel.    On lii^iit soils this is deemed 
HUiluient, the intervals being left tnitil the crop i'cccives  its  lii'st 
jjlou.e;hing.    On stiff clay soils it is advisable to  run tlie five fnr- 
lows in the same manner, and to the same depth as in  light soils, 
>lr,d to [doughout liie intervals at the same time, not howevergoini;; 
Ko drpp ; the whole is then drawn together and slia[)ed by the hoe. 
Other i;lauters upon Hushed lands, lay off their lie<ls  with a flidce 
line and mould In.-ards, if it is to  be  manured, otherwise w-ilhout 
mould boards, or very ^liort ones,,at the distance that the beds arc 
intended to be ajfart;   they  tln'n tlirow up the beds with a single 
flagon.    Ot'iers flu''h up their land at the time of planling, open a 
furrow by one cut of a trowel hoe plough, the distance they iutentl 
to piant. spread the seed in the furnvv  and cover them,  thereby 
leaving a surface vci'y near even.'  Many judicimis   planters are 
now getting into the pi'actice of planting their cotton,  upon their 
Jii."-!!   a ds. upon beds nearlv reduced to a ilat surface.   If ihe soil 
could be placed in as good order for the rece])ti(ni of the seed with- 
out bedding, a single furrow would only be run as in ]>lanting corn 
:i';d tl'e seed deposited ; but some of the l)est planters arc advocates 
lor slight i)ed(iiiig, upon ground already well broke up, as that ope- 
ration, Vi it!) the opeiiiug of ihe beds, leaves the soil in tine order, wcli 
pulverized, free of clods, and gives a good deep bed for the seed 
to vegetate in.    'i'he advantages of plfinliiig on nearly a level sur- 
face, consist iti presec. inga greater degi'ee of moisture at the  cri- 
tical jiinrture of the seed's sprouting and coming up, and bi'ing in a 
ticttcr situation to receive the aj'ter cullure cd" the crop.   It should, 
however, be borne in mind, thai: on luiv and jvct land, the beds or 
iidges should   lie jHTservcd nfi high  and as bi'oad as  possilile,  in 
order to keep the (and widl drained, otherwise it will be always in 
a sobby stiite, creating sourness by tlie intiuence of the sun operal- 
fugupon it, iii which  case the plants always assume a sickly ap- 
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pparance,  ami t!io nist ensues;   the  contrai'V eTcct takes place 
wlicte the land is well drained. 

4. The disfance of planting. Platiters difTer. altlioiigh not mar 
teriallv, as to the distiuire of |)lrti)ting theii- cotton ; iheii- 'slij^ht 
vai'iiilioiis in i)i'actice sliall be j^ivcn. The distance of tlie cotton 
rows jipart are deteiMiiined by the f((iiinlitj of corn or cotton that 
the hind will yiehl per acre. Land iluit will produce fiic hundred 
])oiinds of seed cotton to the aci'e, is laid ofi" into drills or beds 
Ihrecfcet cipurt, and the cotton thinned ont along the drills to the 
vvidlii of liie hand between the plants. li-and that will |ir(iduce' 
from twelve hundred to two thousand weight of seed cotton per 
acre, is laid oft'io seven feet distance between tiie diiils, and thin- 
ned oiit lo three feet betvicen the stalks. Tlicse extremes embrace 
all the distances which siniie cotton ])lantei's have had any experi- 
ence (d', on the best cotton lands in the south. With otiier [ilanteis 
the most approved distance is tlu'ce and a half feet apart, whicii is 
the r.iost Common distance ; others, however, pr-efer three and thi'ce 
«juarters to four feet. If tlie soil is j!;ood. four feet is not too qreat 
a distance; hut on common land, prodncinpf about five hundred 
]iotindsto tlie acre, three and a half feet is sufficient. Other plan- 
tei'S, on strmia;, rich tobacco land, have tlieir rows five feet apart, 
and twelve inches distance between tlie ])lants. Those \\\w regu- 
late the distance by the pi-oduct of the land in corn, have their beds 
four feet apai't on lands producinc^ fifteen bushels of corn ; from 
fifteen to tweiity-fne bushels, five feet; from thirty to fifty bushels 
six feet; fifty to seventy bushels, seven feet; and eiglit feet for the 
vcj'v best of land, if well thinned in the drill. 

Upon the wiiole, the distance will be regulated by tlie fertility 
of the soil ; the greater the fertility the grcatei- the distance j the 
poorer tlie soil the nearer (lit- distance. 'I'iicre sboiild always bs 
distance enough t) admit Ihe fiee use of the jilougii between the 
TOMS ; and Hie rows siiould never be so near as for the plants to 
interlock across llie i-ows, for thereby the facility of gathciing in 
impeded, the sun an<! air excluded, important to all crops, but mo'e 
so to cotton than any other. 

5. Tiv.ie and mode of planting, and qiiandty of seed to the acre. 
The lime of (dai.ting \arirs with the situation and climate of the 
country. In (he more southern states they begin to plant in the Inst 
ojU'i) weather aftei' the £Oth of March, always reserving seed suffi- 
cient for reidantiiig in case of accident. In North-Carolina and 
Yirginia, tliey are regulated by the latitude and distance from the 
seaboard. Those living near tlie seaboard may jdant earlier tli?ii 
those living more remote. In North-Carolina and the sontliern 
Jiarts of Virginia^ the time of tdanting varies from the 1st of April 

1^- 
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to tlie 10th of May. Tlie product (if an acre of ridi land in cottou 
is increased more by the ien.^tli of lia»c it is allowed to !;ro\v, than 
from any utlier single circunistanre ; hence it is advisable to plant 
as early as the nature of tlic climate or the absence of frost will 
admit; yet too inucli caution cainiot be used in not plantine; too 
early. The cotton jdant, while in tlie seed leaf, is \ery tender, 
jierhaps as much so as the most tender of oui- ijarden \e.:;elables. 
Cotton jdantcd too early, and once injured by frost or cold raw- 
dews, will never come to that early perfection tiiat it would have 
done, had it been planted later and not injured at all. 

Tiie beds or drills having been prepared as above, various are 
ihe ways of opening them for the reception of t!ie seed. Some use 
a drill plough, (see b,) which is liglit enough to be drawn by one 
mule, w ho, walking on the tops of the beds, can open as many 
drills in a day as the horse-rake (a) can cover. 

The practice lias much prevailed, of opening on the centre of 
the beds a narrow trench with the corner of a hoe, for the drop- 
ping of the seed, but the introduction of imidemcnts drawn bv one 
iiorse, both for ojicning the beds and covering the seed, will soon 
supersede the use of all hoe-work in this way ; as a man and horse 
with one of tliose implements can do as much as ten hands with 
hoes. A small worn out trowel-hoc, with a coulter, is used by many 
lor opening the furrows, but without any mould-hoards. But the 
Jielvc alone of one of those plouglis. if broad at the back, will open 
sufficiently wide. Where the land has been recently flushed, some 
planters open a furrow, by one cut of a trowel-hoe jilough, at the 
«!istancc they intend to plant; others open their i-idgcs with a 
Bmall plough called a scooter, son)elliing like a shovel plough. To 
prepare the seed for sowing, select a |)lace near to water, wet the 
seed, roll them with dirt or ashes, (the latter preferred, as it is a 
very slight manuring, and a kind of preventive to the depredation 
«if ants,) then with aliand-lsoe stir them until each seed is detarlicd 
ffom the rest, and pcrlectly covered witli a coat of dirt or ashes ; 
this occasions them to drop more regular and easy, like any kind of 
grain. The quantity of seed to be used to the acie varies with the 
quality of the soil, light soils recjuiring less, and stiff soils more 
seed. In light land from tiirce to five bushels, in stiff land fron? 
ten to fifteen. 

.As it is much better and easier to lliin than replant, an abun- 
dance of seed should be used; for it Irequently liaj)[)ens that it 
lains before the seeds vegetate, the sun then hardens and bakes 
tJieir co\ering, and inilcss they were sowed very thick, especially 
in stitr soil, they would not be aide to burst it, but by the united 
fitrei gth of several they ace  cnabVjd to overcome tlte dif&tultj'. 



MEMOIR OK THE 79 

'i'lic scrti is .c;encrally sowed or dropped along the beds in one con- 
timicil line, but in rich land where tiie beds are five feet ov inoro 
apart, planting in holes or spots eighteen inches apart is adopted 
in preference to drilling, as the thinning can be done wilh mora 
regularity and less lahor- When the cotton is young, you wiFl 
lia\c only the sjjots 'rthere the cotton stands to hand-weed, whicU 
in drilling must be done throughout the whole length of the bed. 

Various arc the modes of covering. The old practice of cover- 
ing with the feet or wilh hoes, is rapidly giving way to the use of 
iniplen»ents drawn by one horse. The horse-rake, (see a,) is 
highly |)rized by distinguished jjlanters in South Carolina, for co- 

' vering the cotton seed. The coverer, (see c,) is also highly spoken 
of, and in use by many judicious planters. A plough without any 
hoe, witli two boards attached to the helve, and forming with eaclt 
an acute angle, is also used for covering; hand-rakes are als(* 
used, the coverers taking care to move the rakes lengthwise of tho- 
beds, to |)revent the teeth removing the seeil from the drill. Many 
other contrivances have been devised, a description of which is 
deemed unnecessary, as every planter will adopt some mode of co- 
vering to suit himself. Cotton seed should be covered lightly, say 
from one and a half to two inches deep, the coverer following dL- 
rcctly after the dro|)ping of the seed, so that the earth may be per- 
fectly fresh and moist which is placed in contact with the seed. Bug 
a very distinguislied planter of South Carolina has, for several 
years, omitted to cover the seed at the time of dropping it. Tha 
advantage of this mode in stiff land, results from lessening the 
chances of the soil being "caked" over it by hard rains, througlt 
which the cotton cannot penetrate, and which must be raked iii 
some way, or replanted. In light soils, the rains which fail after 
the seed is dropped, will cover them sufficiently; but if this does* 
not happen, by having a proper number of horse-rakes, each being 
capable of covering ten acres in the day, the whole crop may be co- 
vered in two days, and of course commence at the very moment when 
the ground is in the best possible state for the operation. By this 
r.'iode of covering, the whole surface of the bed isstirred and dress- 
ed nicely, laler after the seed is dropped, and in a more cxpeditU 
ous manner than any that has been tried. 

6. First cultivation after planting. After planting cotton, tlie 
next object is to keep it clear of giass, which must be carefnlly 
done from the onset; as grass is a destructive poison to young cot- 
ton, from which it can nevei- recover, if it has been injured by it» 
particularly in its early stage. 

The first operation after ])lanting cotton is to hoe it, this i-^ 
done hy shaving down the beds as near to the plant and as light as 
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jiassiblc. If tliere be wrcds or grass too near tlic plant to be it- 

.moved by tlic boi', thpy insist be picked oiit willi the fiii^ei'S j this 
lis iiulispciisiible to saNC time and labor afier«nrds. 

.. This iioeing slionld be commenced wben tbe cr)tton begins to 
■C,(>me up ; in stiiF clay soils it is .sonictiiiies necessary to perforcu 

. ifiis operation to etialtle it to coiTse tbroua;b. as it IVeijiiently iiap- 
pe'iis that a hea^ y fall ol' lain, IbHuwed by bard winds, may foi'in a 
crust o^er tbe seed, which if ciitou cadi side of tbe diiiis, tbe seed 
in coming up will easily throw oR". Imincdiati'ly after tbe cotton is 
Jioed tlie tirst jdotigliinj^shonhl be commeurcd, this is done by run- 
ning one fnrrosv as close to the cotton and as shallow as possit)le, 
on each side of the i'ovvs, tiirowing the furrow slice from the cot- 
ton ; this |)laces tbe plant on ii ritlge, if not on one already, and 
ieaves an opening npoti each side of it. through uhicli tbe rays of 
the suii can more readily warm its roots. 

7. TIdiimng and hjler atJlivaiion, Vt the time of tbe second hoeing, 
the cotton should have its (irst tliiiniiiig, this is done by chopping 
through t!ie I'ows of cottcfu either with the corner of tlie hoe, or t« 
its full width; if the soil be rich, leaving the cotton in bunches of 
f<)ur or six stalks between the chops, stirring tlie beds on both 
sides, and filling up tiie chojis with line soil drawn from tbe sides 
of the beds. Some planters consider that the best and most expe- 
ditious mode of liiinning, is to put a few of the most intelligent 
liands to cliojiping it outwitiithc hoe, immediately before those 
who are drawing up. A iiractised hand will go over in this way 
three or foui- acres a day, and remove ail but Ci\c or six plants, the 
fine dirt is then di'awn cai^eFully round these by the lioers that 
lullow on. 

Now follows the second ploughing; at this ploughing a little 
dirt should be thrown to ihe cotton, which is done by re\ci'sing the- 
furrow slice of the first plongiiiiig, and running one fui-i'ow on 
each side of ttie rows ; the ballcs or middles are then to be flushed, 
up either with shovel, fluke hoe or some other jdough. This crop 
should be iiloughed IVerjuently. never sufTeriiig a crust to remain 
long on tiie surface, nor should it be stirred while the soil is wet. 
In every working after the first hoeing and ploughing, be careful 
rather to add a little eailh to the jdants tian to take any from them. 
Tbe common practice is to add a little to tbe bed at every working 
after the first thinning. Cotton sboulJ not be thinned down to 
what it is to s'and at the first or second thinnings, there should he 
several, and the thinning should not be completed until all danger 
is over fiom tbe cold nigiits iu Aj-ril and first i)ait of May, which 
always kill a great many jdants. The distance that the cotton 
plants or stalks arc to be left IVom each other alo!)g the rows or 



MEMOIR ON THE 81 

di-ilis will be governed by the qualify of the soil and the width of 
the rows ajjart. There is, however, a great variety of oijiiiioii as 
regards the proper distance in the drill. Some of the most skilful 
planters are decidedly in favor of great distance, in no land, how- 
ever ])()oi', having the stalks nearer than nine inches, and in the 
best low grounds, fiom two and a half to three feet. In good cot- 
ton land the distance of the plants varies from eight inches to 
twenty-four.; and a very common distance with many planters, 
upon land producing live hundred pounds seed cotton to the acre, 
is six inches along the drill where they ai'e three feet or more a|)art. 
It is considered a good genci'al r-ule to give plenty of distance in 
the width of the rows a[)art, and to crowd the plants to that dis- 
tance along tlie rows, which will afford plants enough for the 
strength of tlie land. 

It was formerly the practice to follow the plough invariably witli 
the hand-hoe, a very good custom on a small scale; but where 
tiiere is a full crop it is impracticable; the chief dependence with 
the planter is on the plotigli to make his cotton croji. Some uso 
small mould-board plouglis after the cotton begins to grow off fine- 
ly, always running with tiicniouid-boai-d next tiie cotton to throw 
up a little dirt. Others consider the fluke-hoe as the very best im- 
plement in the culture of cotton, not using the dagon or baieshare 
after bedding. No matter what kind of plough is used in the cul- 
ture of the cotton, it should be a rule with the planter to plough 
over his cotton once a fortnight, always working up the dirt to 
the cotton, until the limbs iiavc grown so much as to prevent the 
l)lough from passing between them without breaking them off; 
these plougiiings should be sliallow, and eacii series of ploughing 
sliould begin at a little distance/fliV/icr from the cotton than that 
which preceded it; tlius cutting t!ie princijial roots at each plough- 
ing farther from the stalk than it was cut befoie. By this process 
the small fibres are incieascd, and additional mouiiis opened 
through which the plants draw their nourishment. 

The hand-hoes should follow twice or thrice, in chopjting be- - 
tween and around the plants, where the plough could not destroy 
the grass, and the last time of working, incompleting the beds. 
There is no particular time to leave off working the cotton cropj 
it perhaps requires working later than any other fallow crop, and 
the two last workings must be done with the hoe, as it is imjr.ri- 
ant to have it clcai- of grass and weeds even at tiic timeof opeiniig, 
as thereby the sce«ls of the grass are destroyed, which would other- 
wise j)roduce a plentiful ci'op next year. 

8. Topping and suckerin^. Some of the most experienced and 
successful  planters arc advocates for topping,  beiieving that it 
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orcasions llicjjlnnt to hiancli and biiwl nsiicli belter; topping iiav- 
ing llie oftVct ol' ri'tardiiig tlic growtli of tlic main statk, thf wliolc 
f)uaMtuiii i>r \(-i^ctiitioii is ilii-nwu into the limbs, which raii-;ps the 
bows to !^iow iargfi' and aii-ivc nuich sooiici-to inatiirity. To()ping 
is iijciiei'aily pt'ifotined about the first ol'Aii/^ust, cither by pinching 
off the bud with the tiuiinb ar.d (ingcr, or more expeditionsly jier- 
I'ormed wrlii long iciiivcs, or bits of old scythe bhidcs inserted into 
])ieces of wood for l.'andles, with which tiie laborers walk liriskly 
iilong and chop off as much of the top as is lliought rcdmniant. If 
io]>j)iiig lias not the cft'eci of increasing the crop, it is s'.ili desir- 
able m renioxing kases, admitting more sun, and thereby ;IIT.(1C- 

I'atiiig lUc inalority of liie croj). That suckering is benelicial has 
Kcidoni been questioned; allhough owing to the (•xtciit of the cot- 
ton crop, and the tedioiisncss of liie operation, it is sehioin at- 
tended to by the planter. It yet deserAcs |;ar(icnlar attention, 
iun\ p!o\es liighly advantageous in moist seasons, when the plants 
are luxuriant in giowth and fiii! of sap. Where (ripping is de- 
ferred uniil l!ie last of Angtist. sucltering is rendered nnnecessary, 
as the j)laiit by tliat time lias become more woody in texture, 
and there is a less flow of sap. 

9. Picking, sunning, giiunng, c^'c. Tlic cotton ))ods begin to ri]»cn 
and open about the last of August, and continue ripcningand o|ien- 
ing until IVost puts a stop to all furtlier growth. The gathering 
(M- picking out of the cotton co«iinenccs about the first of Septeni- 
l:ei". I'he general a;ei age in a good opening is from forty-five to 
titty weight eacli hand per day. Cotton picked out in this month 
requires sunning, and it it be well si)read on the scaffold two days 
is sufficient. After t!ie first of October no sunning is necessary 
in fair weatiier, cxce|)t I'm- that wbicli is jiirked out in tiic morn- 
ing, whilst tlie desv is on it. In picking cotton, after frost, the 
workmen must bo directed to guard us much as possible against a 
small leaf, wliicli when -Ary, olten iuteriiiixes with the cotton a ii 
never can be got rid off, thereby injuring the sale. 

It is rrcommended to all planters (o weigh tlieir gathered cot- 
ton at the close of each day. and to kcej) a book in w hich to set 
down against each laborer's name the weight picked. Tiiis jilan, 
with the occasional offering of prcniiiinis, will stimulate the exer- 
tions of the laborers, and have a most salutary effect: for the 
sure, ssful competitor should not only have the largest, but tiiat 
which is most fieefrom trash oi-leaves. There is no croii in wiiicli 
so much can be lost by negligence and indifference, or which can 
be so easily concealed; lior is there any in wliicli more dejjends 
Oil piactice and habit. 
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Ginning. Tlii.s sliould .£;o on at an even pace with tlie i)ackiiig, 
by whicli means the planter may get his crop cai-Iy to market. 
This is doubly impoitanr, as it enables !iim to embrare any ad- 
vance in till' pi'ice of tliti article, and gives him the early use 01 
the frnits of bis labor. If the cotton is dry enongli I0 be ginned, 
without clogging the machine, it is suiBcient. 'I'licre is no crop 
that loses so much by cvaporatimi as cotton ; it is a thief that never 
sKimbers or tii-cs ; the seed and the iiett cotton too arc constantly 
dirninisiiing; even after it is ginned, if it is not imniediately ]>ack- 
ed, the evaporation continnes to such a degree as to amount in a 
Jittle time to ten per cent. T!ie cotton-house, sinxild be remote 
from the gin-house, to avoid acci<ients by fire, whirh fri'f|aeutly 
occur in the latter by carelessness or inattention. It would be ad- 
viseable to keep in tiie gin-liouso only as much cotton as is intend- 
ed to be ginned each day. 

A dcscriptibn of (lie implements, a, b, and c, of wliich mention 
has been made in this memoir. 

(a) HoRSE-R.VKE. This is made with a jiicce of timber two feet 
and a half long, live inches thick and twehu inches wide, \\f)rked 
off at the two ends, atid holiowMi out in the luiddie, so as liJ be 
in a semi-circular form, live inches by six i'lchcs when fini.'-iied; 
into the hollow edge two rows of iron teeth, lialf an inch thick, 
three quarters wide, to show five inches, are inserted ; the fi-oiit 
row placed opposite the intei'vals of the back row 5 tlie r«>ws three 
inches apart, and tiie tcciii four inches apai't in liie rows from each 
other. On the top of the senii-circnlar piece fasten two jiieces of 
oak four feet long, three by two inches in size, rcsembiiiig some- 
what the hind hounds of a wagon, with a nose iron wliere the 
two forward ends are joined together, for tlie swingle-tree; above 
these attach two handles like a common iiloiigh. This hoi-se-rakc 
has been found ,very advantageous, not c)iiiy in preparing the beds 
for the seed, but also in covering them when drojiped in the drills. 
M'lieii the ground is in jn'oper oi'der for work they (inish the beds 
in a most beautiful and regular manner. The seed may be co- 
vered with ihem better than in any other way; and as they expedite 
the work very much, it larely happens that a planter may not 
wait for the ground to he in the best possible state lor covering. A 
man and one mule may prepare with it from six to ten acres a day, 
and can co\cr as much, according to the state of tiie giomul and 
the width of the rows. 
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(6) DEIIX-PLOUGII. It is made by fastening to tiie bottom of a 
piece of two inch plank, ten iiicbes wide, two feet and a half long, 
square at the hind end and j)ointed at the front one, a piece of 
oak, by way of keel, of tiie same length, one inch thick at the bot- 
tom edge and tlirce at the upper. The bottom edge is armed vvitli 
an iron plate half an inch thick, so pointed and squared at the front 
end as to enter the socket <if a coulter of the common foi'ni, the 
upper end of which is wedged securely in the beam ; the ujiper fix- 
tures are like those of a (.lough secured to the plank by a helve; 
the keel ought not to be more than two inches deep. This plough 
is very light, and is worked by one mule, walking on the top of the 
heds, and can open as many drills in a day as a horse-rake can 
Cover. 

(c) CovEEER. Take a piece of plank about two inches thick, 
two and a half feet long, and nine or ten inches wide, fasten tl)is to 
the end of a plough helve to stand at right angles with the beam of 
thi' plough, raise the front edge a few inches higher than the back, 
it will thus catch all the clods under if, and mash the most of them, 
a little light mould is drawn over the seed, the surface is left even 
and smooth, and a little pressed down. With this instrument the 
cotton will come up more regular, stand better, and keep longer 
free from grass than in any other known mode of covering. Thig 
board is made long enough by some to cover two beds at a time, 
but 'o co\er as fast as a horse^can walk, one ridge is enough. Tlie 
laud is left by this coverer very smooth and handsome* 






