
Bees on the Brink
Research at Cumberland Island National Seashore

Importance:
Pollinators at risk in a changing climate

Bees provide a critical ecosystem service, pollination, yet 
we know little about their abundance, diversity, and distribu-
tion across National Park Service (NPS) lands. We know even 
less about the possible effects of climate change on bee popu-
lations. Coastal areas are particularly vulnerable to effects 
from climate change, and sand dunes are often hot spots for 
rare and/or endemic bee and plant species. Cumberland Island 
National Seashore is one of 48 NPS units that are surveying 
the distribution of bee species in vulnerable habitats (coastal 
dunes, inland dunes, and alpine areas).  The bee species within 
the targeted habitats are compared to bee species found in 
nearby, more common habitats.  Comparing these different 
habitats within each park will reveal if there are rare and/or 
endemic bee species associated with sensitive areas which 
might be vulnerable to processes such as species loss, popula-
tion decline, and disruption of pollination networks in 
response to climate change.  These areas can then be targeted 
for future monitoring, and where appropriate, for active 
management.

Methods
The vulnerable site was located in a vegetated coastal 

dune area north of the Lake Retta outflow, on the eastern 
shore of Cumberland Island. The common site was located 
inland in Stafford Field, a meadow routinely grazed by feral 
horses but rarely mowed, on the west side of the island.

A transect of 30 small painted bowls spaced 5 m apart was 
laid out at each site. Bowls were filled with soapy water and 
left open for 24 hours on sunny days, collecting bees which 
were attracted to the color. Five samples were taken between 
July and October, 2011, and five more were taken between 
March and May, 2012, timed to coincide with peak bee activ-
ity. After each run, bees were collected (see photo above) and 
sent to a central processing facility at Patuxent Wildlife 
Research Center (USGS Maryland) for identification.
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Sampling Location
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Cumberland Island National Seashore

Collecting bees: Pouring the contents from 
one of the 30 blue, yellow, and white “bee 
bowls” through a strainer, and then into a 
plastic bag for storage and shipping.

Augochlorella aurata, a common green 
metallic sweat bee, found in the park.
Photo: © 2006-2010 John Ascher

Vegetated Dune Site
on the east end of the 
island

Meadow Site
at Stafford Field grazed 
frequently by wild horses

AT L A N T I C

O C E A N

      GEORGIA
      FLORIDA

ST
MARYS

Cumberland Island 
National Seashore
Visitor Center

W
ild

er
ne

ss
 A

re
a 

Bo
un

da
ry

 

Johnson
Pond

Ashley
Pond

 North  River 

   KINGS     BAY 

CROOKED                    RIVER 

Bea
ch

 Cr
ee

k 

C
U

M
B

E
R

LA
N

D
S

O
U

N
D

CUM
BERLAND DIVIDINGS 

Lo
st

   
Tr

ai
l 

Kings   Bottom  Trail 

   
  R

iv
er

  T
r 

Ro
lle

r  
   

   
   

  C
oa

st
er

    
   

   
  T

ra
il 

Nightingale
Trail

Ashley 

Pond 

Trail 

Sea Camp Beach

Hickory
Hill

Yankee
Paradise

Dock

Dock

Beach

(private)

Drum
 Point
  Island

Raccoon Keys

M
ai

n 
   

Ro
ad

Pa
sse

ng
er

  F
er

ry
 

M
ain        R oa d 

Sea Camp Ranger Station

Ice House Museum

Plum Orchard

Dungeness
Ruins

Cemetery

Cemetery

Meadow Site

Vegetated Dune Site

0 2 4
MiE

CU
M

BE
RL

A
N

D
   

  I
SL

A
N

D 
   

 N
A

TI
O

N
A

L 
   

   
SE

A
SH

O
R

E



Results
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A total of 2,193 bees were collected across the two sites in 
2011 and 2012. Although the vulnerable and common sites 
yielded approximately the same number of bees (1,162 and 1,031 
bees, respectively), the common site had quite a few more species 
(37) than the vulnerable site (28 species). About one third of the 
total species were shared between the two sites (14 of 48; see bar 
graph below).

There were numerous sand-
associated bees found in one or 
both sites, including: the sweat 
bees Agapostemon splendens, 
Lasioglossum marinum (a true 
dune specialist, found in the 
vulnerable site only), L. 
nymphale, L. reticulatum, L. 
tarponense (a southern dune 
specialist), the rare leafcutter bee 
Megachile pruina, and the tiny 

mining bee, Perdita bishoppi. These species made up 76% of the 
total catch in the vulnerable dune site, and 60% of the catch in the 
common meadow site.  The strong sand signal indicated by these 
bees in both sites is not surprising given that the common site is 
on the same sandy barrier island as the vulnerable site. Only the 
coastal dune specialist, L. marinum, distinguished the vulnerable 
site. More sampling at additional dune and interior meadow sites 
may reveal stronger differences between the two habitats.

One species of interest collected in the common site was 
Colletes brimleyi, a cellophane bee. Bees of this genus line their 
brood cells with a glandular secretion that protects their eggs and 
larvae from fungal attack. Colletes brimleyi is found only in the 
southeast and mid-Atlantic states and is an uncommon bee 
presumably associated with deep sand. Another uncommon 
species, Epeolus zonatus, is a nest parasite of Colletes species. 
Also known as cuckoo bees or “cleptoparasites,” female Epeolus 
bees lay their eggs in the nests of their host (Colletes). After 
hatching, the cuckoo larva kills the host egg or larva, then eats its 
nectar and pollen provisions, thus “stealing” resources from its 
host. While E. zonatus is a rare species, the cleptoparasitic 
lifestyle is quite common among bees, and there are several 
genera across multiple families that are entirely parasitic.

At least three species of small carpenter bees (Ceratina) were 
found only in the vulnerable site. These tiny metallic blue bees 
nest in the pithy dead stems of shrubs such as cane berries and 
sumac. The fact that they 
were absent from the 
common site may indicate 
that the meadow is grazed so 
heavily by feral horses 
and/or mowed that there are 
no nesting resources avail-
able for the carpenter bees.

Colletes brimleyi, male, an uncommon cellophane bee
Photo: Public Domain, USGS BIML

Nomia maneei, a bee found in the park
Photo: Public Domain, USGS BIML

Epeolus zonatus, a nest parasite of Colletes
Photo: Public Domain, USGS BIML
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The top graph shows the 30 year normal minimum, maximum, and average 
temperatures from a weather station in or near the park, for the months that bees 

were sampled.  The bottom graph shows how seasonal temperatures during the five 
year (2010-2014) study period departed from normal.  Minimum temperatures at night 

were warmer than normal in spring and summer, but cooler in the fall.  Maximum 
temperatures during the day were also cooler in the fall. Data source: Corrected 

weather station data sets, used as inputs to create TopoWx.  (Oyler et al., 2014); NOAA 
NCEI 1981-2010 Climate Normals www.ncdc.noaa.gov
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