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this study. However, if the Withlacoochee River had
lower total plant biomass and greater plant diversin

before the introduction of these exotic plants. the diets of

the three turtle species may have had less overlap.

These results must be interpreted with caution be-
cause of the small sample sizes and short duration of the
study. To evaluate dietary overlap among these species
more thoroughly, studies with larger sample sizes are
needed that incorporate seasonal variation and that relate
availability of plant species with diet selection. Studies
in habitats that have not been invaded by exotic aquatic
plants would be of great value.
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Predation by the Imported Fire Ant
(Solenopsis invicta) on Loggerhead
Sea Turtle (Caretta caretta) Nests on
Wassaw National Wildlife Refuge, Georgia
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'Savannah — Ogeechee Canal Museum and Narure Center,
681 Forr Argyvle Road, Savannah, Georgia 31419 USA

Little information concerning predation by unts on
eggs orhatchlings of turtles is available. McAllister et
(1965) and Hughes (1970, 1971, 19721974 referre.
ants (Dorylus sp.) preving upon the eggs of loggerhcad
turtles (Caretra caretra) in southeastern Africa. Hug
(1975) indicated that a hatchery containing 10 Carerra
and 2 leatherback (Dermochelvs coriacea) nests, unpro-
tected by ant poison. sutfered 100% mortality during one
nesting season. Congdon et al. (1983) reported that an
unidentified ant caused destruction of the eggs of a
Blanding’s turtle (Emvdoidea blandingii) in Michigan.
Dodd (1988) listed ants as a predator on Carerta eggs but
did not identify species or mention to what degree this
predation occurred.

Imported fire ants (Solenopsis invicta) have been
implicated by some rescuarchers as potential or actual
predators upon turtie and other reptile eggs in the USA.
Mount et al. (1981) showed through field experiments
that S. invieta will attack and consume ecgs of the Lizard
Cnemidophorus sextinearus. In addition Mount (1951
reported an observation of fire ants invading the nest of
achicken turtle (Deirochelys reticularia). Upon excava-
tion. this nestcontained several dead hatchlings. Landers
et al. (1980) reported fire ants destroving 10 hatchlings
from three separate nests of the gopher tortoise (Gopherus
polyphenius). Mapes (1985) listed fire ants as a predator
upon loggerhead eggs from Sarasota County, Florida.
LeBuff (1990) provided slightly more information when
he remarked that the native Florida fire ant (Selenopsis
eeminata) was a frequent invader of Carerta nests on
Sanibel Island, Lee County, Florida. He noted that these
ants caused insignificant losses to eggs, but hatchlings
ascending the nest chamber were vulnerable to ant at-
tack. LeBuff also stated that nests deposited in partially
shaded or vegetated areas where ants foraged were seri-
ously threatened. Although nests located in unshaded
areas were not necessarily excluded from this threat,
predation there was much less. He concluded that once
ants reached the nest cavity. hatchlings quickly fell
victim to the formic acid injected by the sting of the
insects. Although no evidence exists on the susceptibil-
ity of hatchling turtles to the sting of fire ants. Mount
(1981) indicated that a hatchling box turtle (Terrapene
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carolina) and a yearling map turtle (Graptenys barbouri)
died within a few days after being found covered with
fire ants. LeBuff (1990) concluded that on Sanibel Is-
land. fire ants were the most dangerous predators upon
turtle hatchlings. Unfortunately. he gave no percentages
as to the extent of this predation and mortality. More
recently Wilmers et al. (1996) presented information on
the destruction caused by fire ants to sea turtle nests in
the lower Florida Keys.

Methods. — Since 1973 a sea turtle tagging program
has been conducted on the Wassaw National Wildlife
Refuge (WNWR) in Chatham County. Georgia. USA
(see Figs. 1 and 2). This program initially was concerned
with numbers and movements of adult femule Careria on
Wassaw Island, but in later vears also included nest
relocation and hatchling release operations on both
Wassaw and Pine Islands. In general the beach on Wassaw
Island was patrolled throughout the night rrom mid-May
to carly August, while the smaller Pine [slund beach was
checked for nesting activity during day light hours from

carly June through carly August. Caretta nests [ound
during patrols were treated in one of three ways. Nests
which were considered located in ideal locations were
left in situ. while nests which were deemed in jeopardy
of tidal inundation were either relocated to higher arcas
on the beach or moved to hatcheries. Both in situ and
relocated nests were screened with galvanized fencing to
deter raccoon predation.

Each hatchery consisted of a wooden-framed struc-
ture with galvanized sheet metal buried to a depth of 20
inches and attached to the two sides and backing of the
wooden frame. Because the hatchery was a self-release
structure, the oceanside was open to allow easy escape of
hatchlings, as well as drainage from periodic summer
storms. Either 2 x 4 inch mesh wire fencing or a remov-
able wooden panel was placed on the oceanside of the
hatchery during the incubation period to prevent larger
predators from entering the hatchery. Screened tops (8 x
4 feet) were easily removed to allow researchers access
to the hatchery's interior. Nests within the hatchery were
usually checked several times during the course of the
day. All nests located outside the hatchery were checked
periodically (generally once a week) during their incuba-
tion to determine the effectiveness of screening against
predators. Nests which were 50 days or older were
checked daily to determine the date of first emergence.
Three days aflter first emergence. nests were exhumed
and the contents examined. Nests which had no evidence
of emergence were exhumed after 70 days. The presence
of ants, the number of unhatched eggs. and the number of
dead hatchlings were recorded for each exhumed nest
(see Table 1),

Results and Discussion. — During the summer of
1992, researchers noted high mortality among several
Caretta nests on WNWR., Seven of 96 nests found in
1992 had been invaded by the fire ant, Solenopsis invicta.
during some point in their development. From 1992 to
1994 ants were observed in a total of 21 nests (8.27% of
all nests). and the percentage of nests infested varied
from 2.86 to 10.57% annually. Although such informa-
tion may indicate that ants invade only a small percent-
age ol all nests, the impact on infested nests appears quite
dramatic. The average hatchling release rate (number of
hatchlings entering the water per number of eggs x 100)
for nests containing ants was 40.55% compared (o 54.02%
for nests which did not contain ants. Other factors also
contributed to these rather dismal success rates. For
example, late season rains and beach erosion associated
with tropical storms tremendously reduced hatchling
success in 1992, although the effects from this abiotic
factor were probably shared equally by both invaded and
uninvaded nests. Furthermore, a combination of raccoon
and ghost crab predation resulted in the destruction of
14.53% of all eggs laid during the 1994 season alone.
However, because such losses generally occurred during
the first few days after deposition. and resulted in the
total devastation of the nest (especially in the case of



Table 1. Summary of loggerhead nest data on Wassaw Nuth
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Year Toral Total Total Total Towl  Success  Infested Total Hatched Dead Live Succass
Nests Sogs Hatched Dead Live Rute Nests Egesin  Egesin  Hatchlings  Harchlings
Egas Hatchlings  Hatchlings — *¢ G Infested  Infested  inInfested  inInfested 10
Nests Nests Nesls Neats N

1992 96 11.626 5.840 677 5063 M4 7.29% 831 507 313 4
1993 35 4,040 2,952 64 2,888 T1.49% 2.86% 111 2 { 2
1994 123 14.088 8.273 544 7.699  34.65%  10.57% 1,470 1.033 243 B 2
Total 254 29.754 17.065 1.285 15,750 52.93% 8.27% 2412 1.544 538 S,

* & hatchlings predated by raccoons/ghost crabs after emerging from nest not included.

raccoons) this form of egg mortality was usually re-
stricted to nests which were not invaded by ants.

In addition, a dramatic increase of “pipped™ eggs
was also noted in some of the ant-infested nests and could
indicate that ants may have chewed their way through
some of these eggs. Although some of these pipped eggs
contained fully developed embryos and entry by the ants
may have occurred after such eggs were pipped natu-
rally. others contained lesser developed, well-decayed
embryos or contents which suggested little or no devel-
opment. In several cases the shells of such eggs pos-
sessed small, circular holes (ca. I mm in diameter). and
the remaining contents were more or less dehydrated.

In many cases ants apparently had entered the nests
just prior to emergence. evidenced by the number of dead
hatchlings observed upon nest exhumation. At present. it
is unknown whether the ants caused the demise of these
dead hatchlings. However. the proportion of dead
hatchlings to total number of eggs was significantly
higher (%> = 2,258, df = 1) for ant-infested nests than was
the proportion for uninfested nests.

In 1992 all cases of fire ant infestation occurred in
nests that had been relocated because their original loca-
tions were deemed unsafe as a result of local tide fluctua-
tions. During the 1993 nesting season. no damage from
fire ants was observed in relocated nests. However, a
single in situ nest contained a related species of native
ant. Solenopsis globularia littoralis (D.R. Smith, Sys-
tematic Entomology Laboratory. pers. comm.). Although
no dead hatchlings were found in this nest. a total of 45
epges (40.54% of the clutch) had small circular holes in
their shells and contained a few to over one hundred ants.
[t should be noted that because of serious beach erosion
during the 1992-93 winter, most nests (77.14%) from the
1993 season were placed in a self-release hatchery.
Possibly the underground sheet metal of this hatchery
served as a crude barrier to deter ants from invading the
confines of the hatchery.

In 1994, 13 of 123 nests were affected by ants. In all.
6 of 55 in situ nests: 3 of 42 relocated nests: and 2 of 26
hatchery nests were found to contain ants during their
excavation after hatching. These proportions are not
significantly different (3= 0.313, df = 2). However, it
should be noted that the two hatchery nests were found to
contain ants tentatively identified as 8. g. littoralis. not .

invicta. Both hatchery nests affected by ants were neigh-
boring nests, and none of the remaining nests within the
hatchery appeared to have been invaded by this seem-
ingly less aggressive species. Also, the same hatchery
location used during the 1993 season was again used
during the 1994 season. and it is quite possible that a
colony of 8. g. litteralis was already established within
the confines of the hatchery prior to the 1994 season.
During the 1992 season no hatchery was used.
Infestation was not restricted to any one location on
the beach but was scattered along the entire
During 1992 six of the seven affected nests had been
relocated to the upper edges o7 well-established dunes.
The single in situ nest infested during

shoreline.

1YV 3 was located
along the edge of a similur dune ~vstem. With
tion of the two hatchery nests invaded by ants during the
1994 season, nests contuining ants were again located
near the edges of dune sy~tem~. cenerully within a meter
of the vegetation line. These duta suggest that an “edge
effect” as described by Odum and Odum (1971) could
exist in such areas in regard to the fire Sy
Wisconsin, Temple (1987) found 4 significunt mnerease
in predation in the nests of three \p“ es of
were deposited near ecological edges. Also. Hamilton
and Standora (1994 reported that the distance logger-
head nests were deposited from the dune vegetation line
significantly affected predation rates by raccoons. Such
information indicates that care should be taken when
choosing a relocation site.

In 1992 one nest relocated to a site in front of the
dune area had first been invaded by fire ants and then
disturbed and partially depredated by a raccoon. How-
ever, this depredation was light (estimated from egg
shells found scattered around the nest site to involve
fewer than 15 eggs). and the presence of the ants had
probably discouraged further predation by the raccoon.
The presence of winged ants indicated that the ants had
established themselves prior to the raccoon’s distur-
bance. Egg shell fragments from an estimated 61 eggs
found at the bottom of the nest cavity were suspected to
be directly linked to ant activity.

The rather low amount of ant infestation during the
1993 season may be attributed to a sharp decreuase in
loggerhead activity or extensive use of a hatchery. The
total number of nests laid during the 1993 season (35)

NS exvep-

turtle which
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was a dramatic decrease from the 1992 or 1994 seasons
(96 and 123, respectively). In addition only 8 nests (3
relocated and 5 in situ) were left outside the confines of
the hatchery, and few opportunities would have existed
for the ants to invade nests. Furthermore. of the 8 nests
left outside the hatchery, 2 were totally destroyed by
raccoons during their first night of deposition. and there-
fore only 6 nests were available to predation by ants.

As in 1992, the number of dead hatchlings found in
.nt infested nests during 1994 was significantly higher

U1 uninfested nests (y° = 801,

s proportion of dead hatchlings

niticuntly higher than that

_ | Itis therefore possible that

the use of the self-release hatchery may have decreased

the amount of ant predation occurring in 1994. When

only relocated nests are considered during the two sea-

sons, no significant difference between the two exists (°
=1.286,df =1).

Based on these results ants in general and fire ants in
particular may represent a major threat to both develop-
g eoos and hatehling turtles. Because fire ants repre-
ent u rather recently introduced form of predator to the
Joggerhead population of the southeastern USA. preda-
tion from this species may dramatically alter the chances
for survival of an already vulnerable species of sea turtle. It
has been suggested that under natural conditions loggerhead
hatching success may be as low as 10% (Hopkins et al.,
|U79: Richardson and Richardson, 1982). Therefore, even
relutively small losses from factors such as ants may be
unacceptable. Indeed, further research on the effects of this
msect on loggerhead populations is desirable.
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