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TERRAPIN . .
waterman checks the diamondback ter-
rapin in his pound. He sells about
4,000 a year to eastern clubs and ho-
tels. The traditional Chesapeake deli-
cacy is today mainly a showcase dish
at elaborate dinners. Once sold for $4
apiece terrapin now bring only about
$18 a dozen. Most are caught n
marshes with nets.
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THE STRIPED WUD TURTLE ¢
GARMAN) 1M SOUTH CAROLINA

Hichasl Duever

A collectlon of mud turtles from the
Atomic Energy Cosmlsslion Savannah River
Plant ({5RP) near Alken, South Carclina
Included sevéral Individuals of the steiped
mud Eurtlis (Einosternen baurld. This
specles has not been recorded cutside of
Floridas untl] rFecently, when It was found
along the south Georgla coast (Wharton and
Howard, 1971). The SRF collection contalns
56 comman mud  turtlas lll.m,inn
subcubrum} and 5 other mud turtles which
shew  character|stics tyolcal of E. i
Harry W. Fresman (pers, comm, ) collected 20
of these specimens betwesn 1953 and 1957,
inciuding one  juvenile K. bauri. 1
eoliected tha remaining 41 specimans betwasn
1965 and 1968, four of which are K. .
Freeman's specimens ars presently In  the
collection of the Charleston Museum, and
mine ara in the collection of the University
of Georgla Museum of Loolegy.

Uzzell and Schwartz (1955) described K.
baurl ws bhavine a carapace esioration
varying from an aimost uniform Tlght brown
{unpigmented) te one that Is dark brown,
with ar witheut three distinct light dorsal
Iinas, The doersal  llnes are wirtuslly
Indiscernible In the unplgmented forms, and
lightened arens marking the pasitlons of the
underiylng bony sutures may be visibla
through the wnplgmented laminae. They
describe the head eoloration as a varving
from gray te black, with or without sharply=
deflned canthal and srgular stripes. OFf the
five K. haucl from the SRP, one adult femals
(UG 28050 has thres poorly-developed shell
stripes, while mwo Individuals (UG Z&@
IA@7T} have only a pooriy=developed mid=
dorsal #trlpe. The other two Individusls
{UG 2606 and O 1), ineludlng the
Juvenile, have no shell stripes, All have
ITght brown shalls wWith Ightier Breas
Indlcating tha positions of the bony
SUCUFaS. The head pattern on all fFlve
Indlviduals fs composed of distines canthal
and angular strlipes on a prodominataly hlack
background.

Tha SRP K. Subrubirum ahow nde Indlcatlon of
shell stripes. The head pattarn varies and,
In a few cases, approaches that of E, i
Ezaminatlcn of the head pattsrns of tha 56
i reveal what appear to be four
wajar types: e yellow (1 Indlviduall,
scattered head spots {33 (ndividuals),
angular head stripe with Ffew-to-sany head
spats (13 Individuals), and elongate head
spats (0 Individuals), Thus Ethere appears
to  be a continuem betwesn Chess [wo specles
of sud turtles so Ffar a8 head and ghall
striplng characterlstics are concerned. In
an offerc to furthor differentiate thass two
populations of mud turtles, & nesher of
sholl moasurements ware made Including
carapace length and width, and shell helight.

comparison of tha propertions of all

HERFETOL REV 4(4): 131

comblnations of thess measursnents showed no
distinet di Ffarences between specles,

Laurl on the SRF Is restricted

-} ths bald cypress=tupelo gun swanps

bordering the Savannah River; whilas E.

is widely distributed all

Bguatlie habltacs. Deiplte Ehe disEance

Involved, the presence of K. bauyri is nog

unexpected since the lowland habltats and

herpatofauna (Duever, 1967) found on ths SRP

hawe muckh In common with those of northern
and central Florida,
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Hyla cinerea—Abundant. Large choruses can be located
around Par Pond, some ponds and Carolina bays, and along
the river swamp during spring and summer. Choruses seem
less dependent on rain than most other species and will
frequently call at night even after a several day dry period.
Hyla gratiosa—Locally common. Occasional specimens are
found on highways during rainy periods in the spring. Isolated
choruses have been located along the river swamp and at
Karen’s Pond (old SREL site).
Hyla fernoralis—Uncommon. Small numbers of calling
individuals have been noted at a variety of sites throughout the
SRP but large choruses have not been reported. A consistent
calling site is the artesian well located west of Brinkley Road.
Hyla squirella—Common. Large choruses of this ubiquitous
- species are seldom heard although individuals are frequently
encountered on highways at night or during rainy periods.
Hyla chrysoscelis (and H. versicolor?)—Common. Primarily a
summer caller, individuals might be encountered anywhere on
the SRP. A few large choruses have been reported.
Hyla avivoca—Locally common. The greatest concentrations
of this species appear to be in the river swamp, particularly in
association with cypress trees. A large chorus has been
observed behind the Hog Barn.
Pseudacris triseriata, P. nigrita and P. ornata—ILocally
common. These late fall and winter breeders can usually be
collected on roads on rainy nights and are heard throughout
the SRP.
Pseudacris brimleyi—Rare. This species has been reported
from the site by Freeman (1956) but no voucher specimens are
present at this time.
Limnaoedus ocularis—Uncommon. Individuals can freque
be heard during the summer along the river swamp margin \
Gastrophryne carolinensis—Abundant. Small choruses of
narrow-mouthed toads can often be heard in standing water
areas on rainy nights in spring or summer throughout the SRP.
Individuals are frequently encountered under litter and on
highways.
Rana catesbeicna—Common. Bullfrogs are found in virtually
every permanent body of water on the SRP but are seldom if
ever the most abundant species present. Juveniles have been
captured in pitfall traps several meters from water. Adults are
most easily obtained by hand collecting around lake margins.
Rana virgatipes—Locally uncommon. Carpenter frogs were
not verified by capture on the SRP until 1977. A small chorus
of a dozen individuals was heard and four were collected at
Steel Creek Bay in early summer, 1977. They have not been
observed in any other region of the SRP,
Rana clamitans—TLocally common. Bronze frogs appear to be
aquatically ubiquitous on the SRP. Calling individuals can be
heard during most of the warm months.
Rana utricularia—Common. Leopard frogs are more common
than bronze frogs as numerous individuals can be collected on
SRP highways after winter rains, often long distances from
water. They can be collected from all aquatic areas on the
SRP. Large numbers of breeding adults have been captured in
terrestrial drift fences during winter at Ellenton Bay and Risher
Pond.
Rana palustris—Rare. A small number of specimens was
captured in pitfall traps over a two-year period at Risher Pond.
No others have been reported from the SRP.
Rana areolata—Uncommon. Gopher frogs have been heard
calling from Karen’s Pond and several individuals were
captured with pitfall traps over a two-year period. A few were
similarly taken at Risher Pond. Additional sightings have been
infrequent.
Rana grylio—Rare. A small chorus was believed to be calling
from Steel Creek Bay on two different occasions in the spring
of 1977. The species was also reported by Freeman (1956).

Mg

Alligator

Alligator mississippiensis—Locally common. American
alligators on the SRP were spared the heavy poaching pressure
of the 1950’s and 1960’s. Breeding adults are present on the
site, particularly in the Par Pond system. Nests have been
found at Upper Three Runs Creek, at Pond C, and at Steed
Pond. Several successful hatches have been observed in the
Par Pond system.

Turtles

Chelydra serpentina—Common. Although large numbers are
unlikely to be found at any particular site, single specimens of
this ubiquitous species may occur in any aquatic habitat on the
SRP. Most effective capture is with baited aquatic traps.
Sternotherns odoratus— Common. This species is almost
exclusively aquatic, and is seldom encountered terrestrially.
The most effective capture method is with baited aquatic traps.
Kinosternon subribrum—Abundant. This species is
characteristically associated with standing bodies of water,
particularly those with fluctuating levels such as Carolina bays
and cypress-gum swamps. Specimens have not been reported
from Par Pond, the streams, or the river. Many captures are
made terrestrially as individuals hibernate on land long
distances from water. Aquatic trapping frequently yields
SPpECi Qs dare

Cly effective at appropriate sites,
Kinosternon bauri=——Rare or absent. The presence of
species on the SRP is contested by the authors. Four
individuals were reported by Duever (1972). No additional
specimens have been reported and the four individualsda
geedominant characteristics of K. subrul

- _ _ e
come from specimens picked up on highways.

Terrapene carolina—Uncommon. Box turtles appear to be
ubiquitous on the SRP but are seldom encountered except as
solitary individuals. Most captures are on highways during the
morning.

Chrysemys scripta— Abundant. This is the most frequently
encountered turtle on the SRP and is usually the dominant
species. Specimens have been found at practically every
aquatic site. All means of trapping are effective but baited
aquatic traps, trot lines, and pitfall traps have yielded the
largest numbers.

Chrysemys concinna—Rare. The river cooter is represented on
the SRP by a single specimen collected at the SRP river dock.
The species may be common in the river itself but there are no
supporting data.

Chrysemys floridana—Common. This species occurs in most
large aquatic habitats including Carolina bays, streams, Par
Pond, farm ponds and the river swamp but has never been
found in large numbers. Aquatic traps and pitfall traps have
yielded the most specimens but no one means has been highly
effective. This species may occur in large numbers in river and
stream systems, habitats that have received only cursory
examination.

Deirochelys reticularia—Locally common. Chicken turtles
occur most commonly in Carolina bay habitats but are found in
small numbers in other aquatic areas. Males can be trapped
effectively in aquatic areas but females are captured most
frequently in terrestrial drift fences and pitfall traps.

Trionyx spiniferus—Rare. A single specimen was seen in
Lower Three Runs Creek below the Par Pond outfall,
Extensive trapping efforts in Par Pond and other lentic habitats
have failed. Several individuals have been trapped on the
Savannah River below the SRP.
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ON THE PROBLEMATIC IDENTIFICATION OF KINOSTERNON
(TESTUDINES: KINOSTERNIDAE) IN GEORGIA, WITH
NEW STATE LOCALITIES FOR KINOSTERNON BAURI

Trip Lamb
Savannah River Ecology Laboratory, Drawer E
Aiken, South Caralina 29801

ABSTRACT

Fifteen unusual specimens of mud turtles (Kinosternon) from Geor-
gla, previously identified as K. s subrubrum, were reappraised using
morphometric comparisons with K. s subrubrum and K. bourt. Discri-
minant analyses of shell characters were conducted separately for males
and females and compared. Analyses for the two sexes were highly
complementary, each demonstrating distinct separation between the
Kinosternon in question and K. 5. subrubrum while exhibiting extensive
overlap between these specimens and K. bauri  Morphometrically, the
unusual Kinosternon were judged to be K. bauri; thus some new state
localities resulted. A discriminant function that identifies the species of
Kinosternon from Georgia is given for each sex.

INTRODUCTION

Kinosternon bauri, a small, aquatic turtle largely confined to peninsular
Florida, has been recognized from three localities in the Lower Coastal Plain
of Georgia (Emst 1974). A substantial range extension was reported by
Duever (1972), who found a disjunct population inhabiting Steel Creek, a
second-order stream in Bamwell County, South Carolina. Duever's account,
accepted by some researchers (Ernst 1974, Conant 1975), was questioned by
others (Gibbons ef al 1979). Iverson (pers. comm.) re-examined twao of the
five original specimens and considered them to have predominant
characteristics of K. 5. subrubrum, a common turtle throughout Georgia and
South Carolina.

I reappraised 16 Steel Creek specimens via multivariate character analysis
of shell and cranial morphology (Lamb 1983). My results showed that the
Steel Creek turtles were indeed K. bawri, Additionally, 15 Georgia specimens,
erroneously catalogued in museums as K. & subrubrum or simply K. sp., were
discovered and determined to be K. bauri,

This paper documents K. bawri at new state localities and provides two
discriminant functions that will correctly identify Kinosrernon in Georgia.

MATERIALS AND METHODS
A detailed examination of preserved kinosternids collected in Georgia was

undertaken to locate any unusual or questionable specimens. Of those
identified as K. s subrubrum, 15 specimens shared certain features with K,

Georgia J. Sci 41: 115-120, 1983

Werpaitologica, F4), 1983, 380550
£ 1983 by The Herpetnlogist League, Inc.
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THE STRIPED MUD TURTLE (KINOSTERNON BAURI) IN
SOUTH CAROLINA, A CONFIRMATION THROUGH
MULTIVARIATE CHARACTER ANALYSIS

TriF LAMB

ABSTRACT:  An unusual population of Kinssternon from South Carolina, previously identified
as a disjunct population of K. bauri, is morphometrically compared with K. 5. subrubrrum and
K. bauri. Discriminant analyses of shell and cranial charucters demonstrate distinet separation
between the South Carolins turtles and K. s, subrubrum but indicate extensive overlap between
South Carolina turtles and K. bauri. These data confinm the previous taxonomic assignment of
the South Carolina population and provide additional K. bauri loculities that establish geographic
continuity between the South Carolina locality and those that formerly constituted the northem

the species’ range. A discriminant function that separates

species of Kingsternon

from South Carolina and Georgia is given for each sex.
Key words:  Reptilia; Testudines; Kinosternidae; Kinosternon: Morphometrics

DuevER (1972) reported a disjunct
population of Kinosternon bauri inhab-
iting sloughs and swamps adjacent to
Steel Creek, a second order stream drain-
ing the southwest comer of the Savannah
River Plant (SRF) in Bamwell County,
South Carolina. Subsequent confirmation
was provided by Emst (1974), who ex-
amined four of the five specimens. How-
ever, Duever's account was later contest-
ed (Gibbons et al., 1979) for the following
reasons: (1) The Steel Creek locality ex-
tended the species’ range northward some
200 km. (2) Repeated surveys on the SRP
failed to produce any additional speci-
mens. (3} Although each of Duever's
specimens shared certain features with K.
bauri (i.e., all had a head pattern com-
posed of distinet canthal and angular
stripes), none possessed a complete set
of pigmentation patterns that are suppos-
edly diagnostic for the species (i.e., head
stripes and carapace stripes). (4) Upon re-
examination (Iverson, personal commu-
nication), two of the original specimens
were considered to have predominant
characteristics of K. 5. subrubrum, a com-
mon species on the SRP.

Kinosternon bauri and K. 5. subru-
brum represent the probable choices for
the Steel Creek population, and some
pigment pattemn analvsis would appear to

be the likely approach in resolving the
population’s identity. However, the
aforementioned pigment pattemns of K.
bauri, though characteristic, are not ab-
solute. Iversom (1978} recentlv demon-
struted that both head and carapace pat-
terns of K. bauri range from pronounced
stripes to complete obliteration over most
of the ﬂpel:'l'es' range, The situation is fur-
ther confounded by the variation in head
pigmentation in K. 5. subrubrum, which
often exhibits head patterns of spots or,
in extreme cases, some semblance of
stripes. In fact, the western subspecies,
K. 5. hippocrepis, bears a pair of light lines
on either side of the head that resemble
those of K. bauri (Ermst and Barbour,
1972}, Thus, the taxonomic utility of pig-
ment characters is greatly diminished in
a problematical situation such as Steel
Creek.

In 1981, an extensive Horistic and fau-
nistic inventory of Steel Creek was con-
ducted to prediet environmental conse-
QUENCEs afpnuc]ear production activities
on the SRP and to idcntiﬁ' species that
might warrant interest by either state or
federal authorities (Smith et al., 1981}
The econfirmation (or refutation) of K.
bauri received prioritv. This paper re-
ports on morphometric analvses that pro-
vide an unequivocal taxonomic assess-
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bridge the range gap between the Steel
Creek population and previously accept-

ed localities for K. bauri (Fig. 4). These

results support Duever’s earlier assess-
ment that K. bauri indeed occurs in South
Carolina.
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Invasion of New Aquatic Habitats
by Male Freshwater Turtles

Tracey D). TuRERVILLE, |. WHITFIELD GIRBONS,
AxD Juoits L. GREENE

Long-term field research often reveals how
organisms respond to stochastic environmental
events such as droughts (Gibbons e al., 1963)
or changes in population structure or species
composition over time (Tinkbe, 1973 Parker,
1984; Pechmann et al., 1991). Studies on aguat-
ie turtle populations have been conducted for
more than 25 years on the US Department of
Energy’s Savannah River Site (SRS} near Aiken
in the Upper Coastal Plain of west central South
Carolina {Gibbons et al., 1982; Gibbons, | 990a;
Frazer et al., 1991} One conclusion from these
studies is that adult males residing in small, 0.
lated wetlands are more likely than females 1o
move overland and to move greater distances
{Morreale et al., 1984).

Facrors reported to stimulate overland move-
ments by freshwater turtlbes include travel o
and from hibernacula (Bennett, 197%; Gibbens,
1986), pond drying/filling (Cagle, 1944; Sex-
tom, 1959; Gibbons et al., 1983), nesting activity
of females (Ernst et al., 1994}, and mate-search-
ing by males (Farker, 1984; Gibbons, 1986}
Although male and female conspecifics proba-
bly exhibit similar terrestrial activity in some
situations, differences in reproductive strategics
should produce distincr verrestrial activity pat-
ternd. Previous studies have suggested that fe-
males sometimes travel long distances on land
to nest but that males may also travel long dis-
tances overland seeking aquatic habitas con-
taiming females to inseminate (Morreale e al.,
1984; Gibbons, 1986; Brown and Brooks, 1993).
If these predictions are correct, males should
be more likely than females to encounter new
aquatic habitats, including those without con-
specific populations. Therefore, colonizing or
invading nonresident species should have male-
hiased sex ratios relative to established resident
species. Here we report on captures of 10 spe-
cies of aquatic turtles and compare sex ratios of
six established resident species to those of K-
asternon baurii and Chrysemys picta.

Materials and meihods,—Observations described
here are based on data collected from 1967-
199% ae Ellenton Bay, a freshwater wetland lo-

cated on the SRS. Ellenton Bay is a 10-ha Car-
olina bay with a maximum water depth of ap-
proximately 2 m. Although the bay contains
water vear-round during most vears, surface area
and water depth vary seasonally and annually
(Gibbons and Semlitsch, 1991

Turtles were captured using a variety of tech-
niques including aguatic traps, pitfall traps along
drift fences, and hand capaures. All caprured
turtles were brought to a laboratory facility,
where they were identified 1o species, mea-
sured, sexed, and given individual marks (Gib-
bons, 1990b). Each wrtle was then released ay
the point of capture. Depending on the species,
sexual maturity in males was determimed by the
presence of enlarged tails or elongated fore-
claws. The identification of individuals not
readily distinguishable as K. baurii or K, subru-
brum was conhrmed h}' peET E{lfl‘t‘ling the caleu-
lations presented by Lamb (1983).

Results,—Ten species of aquatic turtles were
captured at the Ellenton Bay drift fence be-
tween 1967 and 1993: Trachany sorpia, K. sub-
rufrum, stuﬁm}:ﬂarﬁdna, Sirrnorherus odora-
tus, Chelydra serpenting, Derochelys reficularia,
Prrudemys concinna, Clemmys guttata, Chrysemys
picta, and K. bawri. The first six species are
known to nest at Ellenton Bay, based on the
capture of hatchlings, and have been captured
in most years sinoe 1967, These species are con-
sidered resident populations. Only mature in-
dividuals have been verified for K. baurii (n =
30), C. picta (n = 5), C. guitats (n = 5), and P.
conginna (= 1). Hence, these species are con-
sicdered nonresidents.

Individiuals of C. puttaa, C. pieta, and K. bawrii
were first captured ar Ellenton Bay in 1980,
1980, and 1987, respectively. Prior to 1980,
1663 adults of the six residen: werele species had
been captured. An additional 1045 adults of
these species were captured at Ellenten Bay af-
ter 1980, OFf the 2708 matwre animals of these
six species captured from 19671993, 45-64%
were males, depending en the species (Table 1).

Al K. bourn and C. picta capured through
1994 at Ellenton Bay have been males (Table
1). One of five C. guttata and the one P. concinna
were females. The residency times for individ-
uals ranged from 14-32 days for . gutfala, 21-
89 days for C. prcta and 10=577 days for K
baurid. The single P. concirng has apparently
remained in Ellenton Bay since 1930 based on
recaptures over several years.

Ti4

Tamx 1. NuMBERS OF ADULTS OF Eack Sprcies oF
Aguamie Tumrie CarTumen AT Eviestos Bay
BETWEEN 1967 anp 1995 axo Tie PERCENTACE THAT

Wexe Maves,
Sparcie. N % malss
Resident species

Dieirockelys retirularia 363 64
Chelydra serpenting 41 ]
Stermotherus odoratus 214 L1
Kinssternom subrubrum B 54
Trachemys seripla 1008 53

I ! 45

Non-resident species
Kinaiternon bawrn 50 10
Chrysemys picis 5 100
Clemmys puttata 5 Hi
Pisudemys concinma 1 1]

Duseussion.—The six resident species at Ellenton
Bay occur abundantly at several nearby aguatic
habitats. The Savannah River, human-made
borrow pits, a small stream system, and several
ephemeral wetlands are all within 2 km of El-
lenton Bay, and overland movement by aquatic
turtles between Ellenton Bay and several of these
wetlands has been documented through mark-
recapture methods (Maorreale et al., 1984; Burke
et al., 1995). The closest known breeding pop-
ulation of €. pick is 18.8 km away, near Jackson,
South Carelina. No female O gacta has ever been
caught in any habitat on the SRS, Clemmys gur-
fata has been captured in the vicinity of 2 marsh-
like habitat 600 m away. which i presumably
the source of those found at Ellenton Bay. The
marshlike area appears more characteristic of
the typical habitat of the species (Ernst et al.,
1994) than does a Carolina bay.

The nearest habitat where female K. Baurii
have been captured is Four Mile Swamp, 3.4
km away. The nesting behavior of K. baurii is
nat known on the sive, but char of K. subrubrum
has been studied excensively. The average dis-
tance from Ellenton Bay of 256 K fubrubram
nests was 49.3 m, with a range of 17.3-90.0 m
(Burke et al., 1994). Although K. baurii nest in
autumn (pérs. obs.), we assume that the two
species have similar nesting patterns spatially,
If true, females of K. baurii residing in Four
Mile Swamp would be unlikely to travel as far
as Ellenton Bay during nesting forayi.

Longer, more frequent overland travel by
males relative to females has been observed in
several species of terrestrial and freshwater our-
tles, including T. soripta (Morreale e al., 1984;

COPELA, 1996, NO, &

Gibbons, 1986) and Gopherus berlandier (Rose
and Judd, 1975). Morreale et al. (1984) found
thar male T seripte were three times more likely
than females to move between agquatic habitats,
Consequently, males are more likely than fe-
.rnaie:. o immigrate into new aquatic habitats,
including those unoccupied by females. Cne
possible explanation for this phenomenon is that
Erequent or long-distance travel by males, es
pecially to new aguatic habitats, will increase
encounter rates, and perlaps mating events, with
females. We conclude, therefore, that the oc-
currence of K. baurdi, as well as C. pieta, at El-
lenton Bay is a result of relatively recent inva-
sion by adult males that have made long-range
xcursions nod typically undertaken by females.,

Acknewledgmenti.~We thank V. Burke for com-
tments on the manuscript and the many individ-
uals at SREL who assisted in the capture of
turtles. This study was funded primarily through
contract DE-ACOS-T6SRO0-519 between US
Department of Energy and the University of
Georgia and by NSF grant DEB-TO-04758
awarded to [WG for the study of freshwater
turthes.
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