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Turtle Studies at SREL:
A Research Perspective

Abstract

Descriptions are given of the aquatic habitats and climate of
the Savannah River Plant in South Carolina. The techniques
used and data collected by investigators at the Savannah
River Ecology Laboratory during 20 years of research on
freshwater turtles are also described. Historically significant
events in the study of turtles, such as the discoveries that mud
turtles hibernate on land, that clutch size can be determined
by x-ray photography, and that radicactive turtles occur on
the Savannah River Plant are discussed.

Introduction

The purpose of this chapter is to discuss the research
program on freshwater turtles, particularly the slider tur-
tle (Trachemys scripta), initiated at the University of
Georgia’s Savannah River Ecology Lab (SREL) in July
1967. Details of habitats and techniques that are referred
to in other chapters of the book are provided, as well as a
general chronology of research findings, anecdotes, and
my personal assessment of the situations that arose. Much

. of the material is based on my 20 years’ worth of scattered

field notes and data sheets, and a hazy memory.

One objective of this book is to reveal some of the re-
search advantages and insights that accrue from long-
term ficld studies of specific natural populations. Such
long-term studies can best be carried out as a consequence
of two important factors: protected field sites and long-
term funding. The U.S. Department of Energy’s (DOE)
Savannah River Plant (SRP) has been an ideal site for
establishing long-term field research efforts because of the
protection from public disturbance that results from the
tight security of a defense site. The other critical con-
sideration that has made these studies possible is that
funding of SREL by DOE [i.e., AEC {Atomic Energy
Commission), 1952-74, and ERDA (Energy Research
and Development Administration), 1974-77] has been
continuous throughout the study period. A reliable source
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of funding is essential to planning and carrying out inten-
sive long-term field studies. This fundamental support of
SREL was a major factor in the completion of the turtle
studies.

'The Study Site

SREL is located on the SRP, whose northern boundary is
about 12 miles south of Aiken, South Carolina (Fig. 2.1).
The security measures taken by DOE for a national de-
fense facility result in the largest area (almost 300 square
miles) of restricted-access land not only in South Carolina
but also in the entire eastern United States. One product
is the protection of natural habitats and wildlife.

The protection from poaching results in an undesig-
nated wildlife preserve for most of the native plant and
animal species of the South Carolina Coastal Plain. Fur-
thermore, the SRP operational plan results in the ironic
situation that the nuclear reactor site has suffered less
environmental impact on a broad scale than typical agri-
cultural and urban areas of South Carolina. To be sure,
some of the SRP industrial releases, such as cadmium,
mercury, and low levels of radioisotopes, are potentially
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Ficure 2.1. The Savannah River Plant and some of the sites
important in the study of freshwater turtles.
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hazardous, but they are mostly confined to prescribed
areas that are a small portion of the SRP. Thus, the en-
vironmental impact of reactor operations has been rela-
tively consistent over the years, unlike some of the major
environmental abuses and disruptions that have been per-
petrated on the many other parts of the South Carolina
Coastal Plain and other regions.

Most of the natural ecosystems in the South Atlantic
Upper Coastal Plain arc represented on the SRP. Bottom-
land bardwood forests, swamp forests, and the shorelines
of ponds and reservoirs constitute a wealth of wetland
habitats. The floodplain of the Savannah River on the
SRP includes beautiful swamps of majestic bald cypress
and water tupelo. Although few turtles are to be found in
the heavily canopied area, the swamps are habitat for a
diverse array of reptiles, birds, and other wildlife. The
swamp margins are breeding and feeding habitats for
many species, including large populations of frogs and
salamanders that rely on these areas for breeding. Some of
the same habitats serve as feeding grounds for the north-
ernmost nesting colony of wood storks. A natural stream,
Upper Three Runs Creek, that is virtually unpolluted by
domestic, agricultural, or industrial sources flows through
20 miles of bottomland hardwood forests of oak, holly, and
maple. This blackwater stream (a term used for streams
rich in dissolved humus) has a higher reported diversity of
invertebrates than any other stream in the Southeast. Al-
though unpolluted blackwater streams are a fast-
vanishing habitat, Upper Three Runs is home for untold
numbers of water snakes, wood ducks, and other native
species.

On the SRP is the 2,800-acre reservoir known as Par
Pond, where the only boats are those of ecologists, and
slider turtles are among the most prevalent animals. Doz-
ens of Carolina bays are found on the site. These natural
lentic wetlands attract all species of wading birds native to
the region and serve as the primary habitat for thousands

‘of semiaquatic turtles, snakes, frogs, and salamanders

(Table 2.1) as well as aquatic invertebrates. Despite the
seasonal drying of many of these habitats, slider turtles
venture into most of them when water levels are high, and
all of the habitats seem to bave resident populations of
eastern mud turtles. Sundews, pitcher plants, and native
orchids grow on the periphery of these Carolina bay
wetlands.

Paradoxically, the natural environments of the SRP
have been saved by the characteristic mode of operation of
a U.S. defense facility. The SRP has become an outdoor
laboratory that permits comparison of natural communi-
ties with those influenced by human hands. For example,
many of the wetland habitats where turtles live have been
protected for a third of century from major environmental
impacts typically caused by today’s society. Yet some
streams and areas of the cypress-tupelo swamp affected
by thermal pollution support impressive populations of

Life History and Ecology of the Slider Turtle
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Tabie 2.1. Checklist of the amphibians and reptiles of the SRP

Table 2.1 - Continued
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Class Amphibia
Order Caudata (salamanders)
Proteidac
Necrurus punctatus
Amphiumidae
J means
Sirenidae
Siren intermedia
Siren lacertina

Pseudotriton ruber
Order Anura (frogs and 1oads)

Pelobatidae

Scaphiopus holbrooki
Bufonidae

Bufo quercicus

Bufo terrestris
Hylidae

Acris crepitans

Acris gryllus

Hyla avivoca

Hyla chrysoscelis

Hyla cinerea

Hyla: crucifer

Hyla femoralis

Rana virgaripes

Class Reptilia
Order Crocodilia (crocodilians)
Alligatoridae
Al PP
Order Chelonia {turiles)

Chelydra serpenting
Kinosterpidae

Kinosternon beurii

Kinostermon subrubrum

Sternotherus odoranus
Emydidae

Chrysemys picta
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Dwarf waterdog
Two-toed amphivma

Lesser siren
Greater siren

Spotted salamander
Marbled salamander
Mole salamander
Tiger salamander

Red-spatted newt

Southern dusky salamander
Two-lined salamander
Three.lined satamander
Dwarf salamander

Slimy salamander

Mud salammander

Red salamander

Eastern spadefoot toad

Oak toad
Southern 1oad

Northern cricket frog
Southern ericket frog
Bird-voiced treefrog
Cope’s gray trecfrog
Green treefrog
Speing peeper
Pinewoods treefrog
Barking treefrog
Squirrel treefrog
Gray treefrog

Little grass frog
Southern chorus frog
Omate chorus frog

Striped chorus frog

Eastern narrow-mouthed toad

Carolina gopher frog
Bullfrog

Green frog (bronze frog)
Pig frog

Pickerel frog

Southern leopard frog
Carpenter frog

American atligator

Common snapping turtle

Striped mud turtle
Eastern mud turtle

Stinkpot
Painted turtle

Class Reptilia

Clemmys guttata
Deirochelys reficularia

Pseudemys concinna
Pseudermys floridana
Terrapene carolina
Trachemys scripia
'I'rim_m:hidae

Trioryx spiniferus
Order Squamata (snakes and lizards)

Suborder Lacertilia (lizards)
Iguankine
Anolis carolinersis
Sceloporus undularus
Teiidae
Cremidophorus sedineatus
Scincidae
Eumeces fasciatus
Eurneces inexpectatus
Eumeces laticeps

Sfulviug
Viperidae (= Crotalidae)
Agkistrodon contortrix
Aghistrodon piscivorus
Crotalus horridus

Sistrurus miliarius

Spotted turtle
Chicken turtle
River cooter
Florida cooter
Eastern box turtle
Slider turtle

Spiny softshell turtle

Green ancle (chameleon)
Eastern fence lizard

Six-lined racerunner

Five-tined skink
Southeastern five.lined skink
Broadhead skink

Ground skink

Siender glass lzard
Eastern glass fizard

Worm snake

Scariet snake

Racer (black racer)

Ringneck snake

Corn soake

Rat snake

Mud snake

Rainbow snake

Eastero hognose snake

Southern hognose snake

Common kingsnake

Milk snake

(scarlet kingsnake)
snake

Green water snake
Red-bellied water snake
Banded water stake
Northern water spake
Brown water snake
Rough green snake
Pine snake

Giossy crayfish snake
Queen snake
Yelow-lipped snake
Black swamp snake
Brown snake
Red-bellied snake
Southeastern crowned snake
Eastern ribbon snake
Common garter snake
Rough ecarth snake
Smooth earth snake

Coral snake

Copperhead

Cottonmouth

Timber rattiesnake
{canebrake rattiesnake)

Pygmy rattlesnake

Source: Gibbons and Semlitsch, 1989,
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slider turtles that thrive by benefit of the slightly elevated
temperatures and higher primary productivity. Some of
the largest alligators reported from South Carolina have
been found on the SRP, presumably because of their unin-
tentional but effective protection from poachers before the
Endangered Species Act. The restriction on public hunt-
ing has resulted in Par Pond’s having large overwintering
flocks of waterfow] and population sizes of many native
wildlife species that are unparalleled in the region.

The SRP scheme of controlled industrial facilities
nested within an array of natural habitats has created
unusual opportunities for ecological study. Environmen-
tal questions applicable not only to local problems but
also to some national and international problems have
been able to be addressed. Thus, the major portion of the
SRP is a paradise for environmental protection and, con-
sequently, for ecological research with freshwater turtles.

Climate

The general temperature and rainfall patterns on the
SRP where most populations are located consist of hot,
humid summers and mild winters, with an average pre-
cipitation of about 100 cm (39 inches) per year (Fig. 2.2).
January temperatures for the SRP region are normal-
ly lows approaching freezing and highs around 13°C
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Ficure 2.2. Long-term monthly mean precipitation and tem-
peratures of the Savannah River Plant, based on 1855-86 records
from Augusta, Georgia.
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Ficure 2.3. Major river systems and reservoirs of South
Carolina. The Fall Line, which separates the Piedmont and
Coastal plains, is indicated by the dotted line running northeast
to southwest across the state. Note the location of the Savannah
River Plant (SRP) and Kiawah and Capers islands.

(56° F). July low temperatures average around 21° C
(70° F), and average highs are around 32° C (90° F).
Snow or freezing rain is an occasional occurrence, but
most of the precipitation is from rains during the winter
and spring and from summer storms, with unpredictable
amounts of rainfall deposited in a sketchy pattern over the
region. Because of the localized nature of the numerous
thunderstorms in the region, the water levels of fluctuat-
ing habitats, such as the Carolina bays, can vary signifi-
cantly from one another, even though they may be located
within a few kilometers of each other.

Populations of T. scripta were also examined on Kia-
wah Island and Capers Island, barrier islands necar
Charleston, South Carolina (Fig. 2.3). The coastal tem-
perature and precipitation regimes of the islands are simi-
lar to one another but differ from those of the mainland.
Rainfali occurs primarily in the spring and summer (snow
is a rare event), and temperatures average about 1.6° C
(2.9° F) higher throughout the year than on the SRP.

Regional and Local Characteristics

The SRP is located in west central South Carolina (Fig.
2.3) and encompasses portions of Aiken, Barnwell, and
Allendale counties. The site’s southwest boundary is the
Savannah River, a typical large southern river with exten-
sive floodplains and oxbow lakes. The northern boundary
is approximately 32 to 48 km (20 to 30 miles) south of the
Fall Line, which represents the transitional zone between
montane or piedmont and coastal plain environments
throughout a major portion of the Southeast (Fig. 2.3).

Life Histary and Ecology of the Stider Turtie
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The Fall Line is also considered to form the northern
boundary for numerous species and subspecies found on
the SRP and is a zone of intergradation for many others.
The entire SRP site lies within the Atlantic Coastal Plain
physiographic province. The SRP acreage consists of
several major soil types, primarily sand overlying sandy
clay-loam. ‘

The area of the SRP is approximately 780 km? (300
square miles). A major portion of the tract is protected
from public intrusion and has the typical array of habitats
characterizing nonurban, nonagrarian portions of the
Upper Coastal Plain of South Carolina. Because the SRP
has five nuclear production reactors, of which three are
currently in operation, vast quantities of water are used
for cooling. These waters have been, and in some in-
stances still are, released into a variety of aquatic habitats,
including reservoirs, thermal canals, streams, and swamp
deltas.

Predominant freshwater habitats include the Savannah
River and five tributary freshwater streams, a 1,200-
hectare (3,000-acre) reservoir system, numerous Carolina
bays, and a few abandoned farm ponds and minor im-
poundments. The cypress-gum swamps and lowland
hardwood forests bordering the river and its tributaries
constitute 10% to 15% of the site. Pine plantations and
natural pine stands make up about 40% of the arca. Sev-
eral upland hardwood stands are scattered throughout
the SRP but constitute less than 4% of the site. The re-
mainder of the SRP is composed of mixed hardwood and
pine, aquatic and semiaquatic habitats, abandoned old
fields, industrial complexes, and an extensive highway
system. Many of the natural and affected habitats have
been identified as research set-aside areas {(Hillestad and
Bennett, 1982).

The SRP was acquired from publiciands in 1351 by the
U.S. government. At that time, 30% to 40% of the area
was farmed (primarily cotton and corn) and the re-
mainder was mostly second-growth pine or hardwood for-
osts. During the 37 years since establishment of the site,
extensive environmental impact has resulted from U.S.
Forest Service forest management programs that include
clear-cutting. Most of the abandoned farmiand has been
planted in pine or is undergoing natural succession to-
ward turkey oak-longleaf pine associations, an edaphic
climax community in this region.

Extensive draining has not been done on the site since
its establishment, and most lowland areas have remained
undisturbed for more than a third of 2 century. Major
aquatic alterations have resulted from thermal releases
into three of the five tributary streams and from construe-
tion of the Par Pond reservoir system (Gibbons and
Sharitz, 1974, 1981) and L Lake (McCort et al., 1988).
Selected habitats, described below, deserve specific men-
tion because of their unigueness to the site or region and
their importance to the herpetofauna.

Life History and Ecology of the Slider Turtle
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Local Herpetofauna

An account of the herpetofauna of South Carolina has not
been published, although checklists of coastal species
have been presented (Gibbons, 1978, reptiles; Harrison,
1978, amphibians). The herpetofaunal accounts pre-
sented by Gibbons et al. (1976), Gibbons and Patterson
(1978), and Gibbons and Semlitsch (1988) cover the sta-
tus of SRP herpetology and are generaliy applicable to the
South Carolina Coastal Plain. General herpetofaunal ac-
counts applicable to South Carolina have been published
in accounts of all eastern reptiles and amphibians
(Cochran and Goin, 1970; Conant, 1975; Smith and
Brodie, 1982) and in specific accounts of U.S. turtles
(Carr, 1952; Ernst and Barbour, 1972), snakes (Schmidt
and Davis, 1941; Wright and Wright, 1957), lizards
(Smith, 1946), alligators (Neill, 1971), salamanders
(Bishop, 1947), and frogs and toads (Wright and Wright,
1949). The most pertinent regional works are The Reptiles
and Amphibians of Alabama {(Mount, 1975) and Amphibians
and Reptiles of the Carolinas and Virginia (Martof et al., 1980).

The South Carolina Coastal Plain has 2 high abun-
dance and diversity of herpetofauna. A total of 99 species
of reptiles and amphibians (16 salamanders, 25 frogs and
toads, 9 lizards, 36 snakes, 1 crocodilian, 12 turtles) have
been reported from the SRP since 1952 (Freeman,
1955a,b,c, 1956, 1960; Gibbons and Patterson, 1978; Gib-
bons and Semlitsch, 1988; Table 2.1). Because of the
known or potential interaction between turtles and other
species of reptiles or amphibians that live in or around
aquatic habitats, the species composition of many hab-
itats has been determined.

Habitats

This section describes the habitats where we have con-
ducted population studies on the slider turtle, a species
that appears to adapt well to a wide variety of aquatic
conditions. Habitat descriptions accompany nearly every
presentation of field research in the scientific literature,
although the detail of presentation may vary from a brief
statement to several pages. Numerous references have
been made in the literature of the habitat characteristics of
many of the SRP sites where population studies were and
are being conducted. Because of the important influence
ofhabitat on the behavior, ecology, and critical life history
variables of this or any species, some study sites deserve
detailed description. Anecdotal information relative to
the selection, naming, and use of certain sites is provided
to give a more thorough historical perspective.

CAROLINA BAYS

The most intensively studied population of turtles on the
SRP has been at Ellenton Bay, a Carolina bay habitat that
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has been extremely productive for several species of tur-
tles, including the slider. Carolina bays are among the
most impressive natural wetlands in the southeastern
* United States, and they are finally receiving appropriate
attention from wetlands ecologists and regulatory agen-
cies that can influence their management or destruction.

These well-defined aquatic environments, confined to
an arca across the coastal plain regions of Georgia and the
Carolinas, are the primary freshwater lentic habitats oc-
curring naturally on the SRP (Schalles, 1979; Sharitz and
Gibbons, 1982). At least 150 are present on the site
(Schalles et al., 1989). The geologic origin of Carolina
bays is unknown, but they are characteristically ovate in
shape, are oriented in a northwest-southeast direction,
and have seasonaily or annually fluctuating water levels.
My favorite theory of the origin of Carolina bays s the one
proposed by my daughter Laura at the age of 19. Upon
hearing a discussion in which a popular meteor-origin
theory was rejected by someone who claimed that no me-
teor fragments had been found, she asked if the meteors
could have been made of ice. Indeed, they could have
been. Many other theories have been given for the origin
of Carolina bays, but none has been convincingly con-
firmed or accepted (Sharitz and Gibbons, 1982).

Most bays on the SRP are temporary, filling with rain-
water in the winter and drying each summer, although a
few contain water throughout the year during most years.
Those on the SRP have no tributary water supply, so
water levels are dependent upon the interaction among
precipitation, evaporation, and transpiration from aquat-
ic plants. Some Carolina bays near swamps or streams
support populations of fish that disappear during dry
years and reinvade during wet ones. Carolina bay hab-
itats are extremely productive as breeding or feeding sites
for some of the herpetofauna and have been the focal point
of many SRP studies (e.g., Gibbons, 1969, 1970d; Ben-
nett, 1972; Gibbons and Coker, 1977; Gibbons et al.,
1977; Gibbons and Greene, 1978; Bennett et al., 1980;
Semlitsch, 1980; Semlitsch and McMillan, 1980; Gibbons
and Semlitsch, 1982; Congdon et al., 1983a; Semlitsch
and Moran, 1984; Semlitsch and Pechmann, 1985; Cald-
well, 1987). The following Carolina bays have been used
extensively in research on freshwater turtles.

ELLEnTON BAY. Ellenton Bay is a natural freshwater
habitat and a typical Carolina bay. The basin, represent-
ing the high-water level of Ellenton Bay, covers approxi-
mately 10 ha (Fig. 2.4). A road embankment 5 to 6 m
wide divides the bay and creates two completely separate
aquatic areas. Water surface areca and depth are ex-
tremely variable. The maximum depth when the basin is
full is more than 2 m. In 1955-56 and again during the
summers of 1968, 1981, 1985, 1986, and 1987, Ellenton
Bay dried almost completely, with water remaining only
in three or four small pools a few centimeters deep and 2 to
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Ficure2.4. Ellenton Bay, showing approximate contour inter-
vals of the basin. Contour intervals are in decimeters, with the
deepest part of the bay designated as zero.

3 m across. In 1985, 1986, and 1987 no standing water
remained during early fall (Fig. 2.5). During these periods
of drought, however, standing water up to 0.5 m deep
normally remains beneath the thick organic crust that
covers the entire lake basin. Many areas of the basin re-
main quite mucky during some dry spells, so that as much
as a hectare of viscous mud surrounds the small area of
open water,

Ellenton Bay is located near one edge of Field 3-412,
which was abandoned in 1952 and has been the site of
many previous ecological studies. (Odum and Kuenzler,
1963; Golley and Gentry, 1964; Van Pelt, 1966). Predomi-
nant plants peripheral to the basin are dog fennel (Eu-
patorium sp.), lespedeza (Lespedeza sp.), and blackberry
(Rubus sp.). The white water lily (Nymphaea odorala) and
water shicld (Brasenia sp.) are the most evident aquatic
plants. The herpetofauna of Elienton Bay is well known
because of the many hours of field effort and the use of a
variety of collecting techniques (Table 2.2). In our studies
of turtles, we consider the inhabitants of Ellenton Bay and
several surrounding bodies of water to be part of the Ellen-
ton Bay System (Fig. 2.6).

I was first introduced to Ellenton Bay in the spring of
1967 when I interviewed for a job at SREL, at that time a
tiny satellite research station of the University of Georgia.
Michael H. Smith showed me around the SRP, taking me
to a variety of aquatic habitats where I might conduct
turtle studies. I remember being impressed at the oppor-
tunities for study in the streams, farm ponds, reservoirs,

Life Hirtory and Ecology of the Stider Turtle
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Ficure 2.5. Ellenton Bay water levels at the gauge. Most surface water disappears at approximately 20 cm. Negative

numbers indicate water leve) at the gauge when standing water is beneath the organic surface layer.

Table 2.2. Vertebrates of Ellenton Bay that are
potential prey or predators of turtles

Table 22 -- Continued

Mosquito fish

Amphibians
Salamanders
Mole salamander
Dwarf salamander
Eastern tiger salamander
Marbled sakamander
Red-spotted newt
Southern two-lined salamander
Frogs and toads
Southern leopard frog

Southern toad

Eastern narrow-mouthed toad
Ornate chorus frog
Northern spring peeper
Eastern spadefoot toad
Southern chorus frog
Bulifrog

Bronze frog

Barking treefrog
Southern cricket frog
Qak toad

Pickerel frog

Squirrel treefrog

Green treefrog
Pinewoods treefrog
Carolina gopher frog

Reptiles

Turtles
Slider turtle
Eastern mud turtle
Eastern chicken turtle

Life History and Ecology of the Slider Turile

Gambusia affini:
{appareatly extinct in
Ellenton Bay after
1985 drought)

Florida cooter

Stinkpot

Common snapping lurtle

Painted turtie

Spotted turtle

Eastern box turtle
Snakes

Carolina swamp snake

Southern biack racer

Eastern coachwhip snake

PBanded water snake

Florida green water snake

Red-bellied water snake

Eastern garter snake

Enstern ribbon snake

Eastern mud snake

Rainbow snake

Eastern kingsnake

Eastern cottonmouth
Crocodifians

American alligator

Birds (potentiat predators)
American crow
Loggerhead shrike
Red-tailed hawk

Marsh bawk (northern harrier)

Mammals (potential predaiors)
Raccoon
Opossum
Striped skunk
Gray fox
Bobcat

Alligator mississippiensis
{not present afier 1968)

Corvus brackyrhynchos
L aniue Ludovici
Buteo jamaicensi

Note: Specics in cach taxonomic group are listed in order of perceived abun.
dance in the aquatic habitat or in peripheral terrestrial areas.
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Fioure 2.6. The Eltenton Bay System of aquatic habitats on
the SRP.

cypress-gum swamps, and even the Savannah River. But
after we clawed our way through 5-foot-high blackberry
bushes to reach the margin of this place called Ellenton
Bay, I politely nodded that maybe turtles would be there,
but I had secret thoughts that this would be one of the last
places I would want to spend much time. After all, why
would aquatic turtles be particularly abundant in a hab-
itat that was known to dry up completely on occasion and
never had much water even during the wet years, relative
to the permanent water bodies in the region?
Nonetheless, when I arrived at SREL in July 1967, I set
out a few traps at places, and the first turtle I caught was a
slider turtle from Ellenton Bay. I further remember my
uncertainty of the species’ identity, because all of the
slider turtles I had seen had been the red-eared subspecies
(Trachemys scripia elegans) from Alabama, Mississippi, and
Louisiana. I had even more reservations about my career
as a turtle ecologist when, upon returning the turtle to
Elienton Bay after marking and measuring it, I arrived at
the habitat to find that my first capture on the SRP had
apparently crawled out of the bucket and fallen out of the
pickup truck, whose tailgate was down, The turtle’s code
was ABC, afemale that has never been seen again. At that
time I decided I would carry turtles in sacks and drive
with the tailgate up. Since that day, few of the thousands

of turtles we have handled have escaped during transport

back to their home.

My dismay at having lost my first slider turtle captured
on the SRP was assuaged in part by my finding six more
sliders, two mud turtles (Kinosternon subrubrum), and a
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chicken turtle (Deirochelys reticularic) in traps that same
week. The identity of the chicken turtle, incidentally, was
even more of a mystery to me, as I had seen only one live
specimen before. Carr (1952) and Conant (1958) were
consulted and the species identified. At any rate, it was
quickly revealed that Ellenton Bay was going to be one of
the most productive turtle habitats I was working in, so
my turtle collecting efforts in other areas gradually di-
minished for the time being, and I concentrated on this
Carolina bay that surprised me by having so many turtle
inhabitants. By the end of 1967 we had captured, marked,
and released 380 turtles from Ellenton Bay, 286 of them
being slider turtles.

In the spring of 1968, with the help of Larry Wright and
a few others, we set up the first terrestrial drift fence with
pitfall traps on the SRP. Our technique was primitive
compared with current drift fences, but this was the pro-
totype and was acceptable. The fence was partially a
product of what was available—a lot of chicken wire and
dozens of old paint buckets Du Pont (E. I. du Pont de
Nemours and Company) had used and discarded. (Today
we use store-bought aluminum flashing and large plastic
or metal buckets that do not have dried paint in the bot-
tom. Also, today’s buckets are 10 m apart, whereas in
1967 it was acceptable to make the distance between them
30 feet.) I have since discovered that some turtles can
climb chicken wire, and because our fences were intermit-
tent around the perimeter of Ellenton Bay, we probably
missed a large number of animals that simply crawled
over the fences or walked through the gaps between them.

One incident that occurred during the construction of
the initial Ellenton Bay drift fence also taught me that
government and industrial bureaucracies might not have
the same sense of humor as academics. While one of Larry
Wright’s friends who had been hired to help us was ham-
mering an aluminum pole into the ground, he smashed his
‘thumb rather severely. We assumed he would live but
thought perhaps he should receive professional attention
from Du Pont’s medical facility on the SRP, where his
thumb was satisfactorily bandaged.

My surprise came the following week when I was given
a two-page form to fill out on how I would assure that this
sort of accident never occurred again. I did not want tosay
that we would stop putting up drift fences, so I glibly
wrote only one sentence: “The victim has been advised to
never put his thumb between an aluminum pole and a
hammer when the hammer is descending toward the
pole.” Who would have thought they were serious about
how to avoid hitting your thumb with a hammer?

They were serious, and not just about my split infini-
tive. [ was advised by a representative of the U.S. Atomic
Energy Commission that safety was not a humorous sub-
ject on the Du Pont—run SRP and that my reply had been
highly inappropniate. Furthermore, I would have to fili
out the form in its entirety. This was good training for
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writing government documents, and I did not begrudge
the time I spent explaining the extreme caution that we
would now take when using potential weapons such as
hammers. It was comforting to know that, on the SRP, the
AEC and Du Pont were concerned with all aspects of
human safety, not only with the potential dangers of mak-
ing the ingredients for atomic bombs.

Had I completed a research project on Ellenton Bay
after less than two years of study, I would have concluded
that turtle populations in Carolina bays comprised an
assemblage of species in set proportion and that they sim-
ply live from one year to the next in a stable manner. Had
I conducted the study from 1969 to 1972, I would have
reached completely different conclusions. The first would
have been that Ellenton Bay was not where I would want
to do a turtle study, for late in 1968 the bay dried up
during a severe regional drought. Relatively few slider
turtles lived there during the several following months.

Aquatic turtle trapping was gradually abandoned in
1968 as the water disappeared and few captures were
made. In addition, we took down the drift fence in 1971
because so few turtles were being captured. What had
apparently happened—although it was not quantifiable
until 10 years later, when we had a complete drift fence of
aluminum flashing that encircled the aquatic habitat—is
that most of the slider turtles abandoned Ellenton Bay for
more permanent water in the vicinity, I looked on this at
the time as a catastrophic event in the lives of these turtles.
Only later did I realize that slider turtles, as well as the
other species in the region, are well adapted for droughts
and floods and that the varying water level at Ellenton
Bay was not unusual in the evolutionary history of this
species {see Chapter 16).

That we caught only 27 slider turtles at Ellenton Bay
between 1971 and 1974, and 481 in other parts of the SRP,
is a reflection of a reduced trapping effort that was
brought about by diminished returns when we did trap.
There were probably more slider turtles there than re-
vealed by the data, but there is no question that the actual
numbers were far lower than they had been in the earlier
years.

After 1968 the typical rains of South Carolina returned,
and water levels again rose in Ellenton Bay and remained
high, although it apparently tock several months for the
slider population to reach the earlier numbers. By the fall
of 1974 I felt confident that a new drift fence would give us
information on movement patterns of the turtles around
the lake. But this time we would use aluminum flashing
and encircle the entire system. Then we would be able
to register the immigration and emigration of every
individual. -

Tom Murphy and Johnny Coker, who were working
with me, helped me recruit 17 helpers from SREL to in-
stall what was the longest terrestrial drift fence with pitfall
traps in the world. In preparation for our construction
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project, we asked Du Pont to provide us with 246 twenty-
liter buckets that molecular sieves were shipped in, we
bought approximately 1 mile of 2-foot-high aluminum
flashing, and for fence stakes we acquired more than 2,000
half-inch-diameter aluminum poles that had been dis-
carded from various reactor operations.

Tom and Johnny had modernized the drift fence tech-
nigue to the point of using a tractor to dig a trench so that
the fence could be placed below the ground. A 1-foot-
diameter auger attached to the tractor was used to dig the
bucket holes. During this operation we learned that it is
best to dig the bucket holes before the fence is put in. Tom
helped our understanding of this by attempting to dig
bucket holes along fencing that had already been in-
stalled. We were all very smug about using modern equip-
ment to dig the holes—until the spinning auger happened
to grab a section of the fence. Before Tom could turn the
motor off, the auger had ripped up 200 m of flashing and
wrapped half of it around the auger like a string around
your finger. None of us were amused during the four hours
it took to unwrap the flashing from the auger.

The drift fence remained up and active from 1 January
1975 until 20 April 1979, when we made the decision to
take it down. The exercise of checking 246 traps and re-
moving all vertebrates every day of the year lost its appeal
after about 1,500 days. I once calculated that Judy Greene
alone had walked more than 1,000 miles checking the
Ellenton Bay drift fence. However, the absence of the drift
fence apparently created some kind of vacuum in our
lives, and between Christmas and New Year’s Day, 1979,
we reinstalled it. It remained active until 31 December
1982, at which time Ellenton Bay had dried almost com-
pletely, and the slider turtles had again departed,

The rains returned, and by 1984 the bay had continued
to hold its water level, and a few slider turtles had re-
inhabited it. So we reinstalled the drift fence in late De-
cember 1985. Asof | February 1988, it was still up, despite
a proionged drought and no water in the bay. This time,
though, we hope to leave the fence up, keep checking it
daily, and find out the pattern of recolonization by the
turtles.

WoobsBay. Woods Bay is a small Carolina bay approx-
imately 200 m south of Ellenton Bay. It is surrounded by
hardwoods and pines and dries completely every year, but
when water is present, it is known to harbor some turtles
from the Ellenton Bay populations.

Rameow Bay. This Carolina bay is approximately 1 ha
in area, has a maximum water depth of about ! m, and.
dries each year during the summer {Fig. 2.7}. Herbaceous
plants common to the basin are bulrush (Scirpus cyperinus),
creeping rush ( Juncus repens), common cattail (Typha lati-
Jolia), and spikerush (Eleocharis sp.}. Buttonbush (Cepha-
lanthus occidentalis) and a few cypress trees (Taxodium sp.)
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Fioure 2.7. The Rainbow Bay System of aquatic habitats on the SRP.

are also found in the basin, The aquatic area is surrounded
by deep, well-drained sandy soil vegetated with slash pine
(Pinus elliottis) and loblolly pine (P. taeda) plantations of
various ages, with hardwoods along the water’s edge, in-
cluding sweet gum (Liguidambar styraciflua), water gum
(Nyssa sylvatica var. biflora), water oak (Quercus nigra), and
wax myrtle (Mpyrica cerifera). Thick vegetation, consisting
of blackberry (Rubus sp.), honeysuckle (Lonicera sp.), and
greenbriar (Smilax rotundifolia), separates the aquatic area
from the surrounding upland pine plantations.

Despite its dependability in having no water during
part of the year, Rainbow Bay is a highly productive her-
petofaunal site. The primary research focus has been on
amphibian ecology and population dynamics, but several
turtle species use the aquatic habitat, and a permanent
population of Kinosternon subrubrum is resident.

Sun Bay. This Carolina bay was approximately | ha in
area, had 2 maximum water depth of 0.35 m, and dried
each year during the summer. The site was altered in June
1978 when a ditch was dug to partially drain it for con-
struction of the Defense Waste Processing Facility. After
that, the bay contained about 25% of the water volume of
Rainbow Bay and dried earlier each year. During 1982
and 1983, construction continued to the point that Sun
Bay now no longer contains water. Herbaceous plants in
the basin of Sun Bay were similar to those of Rainbow

Bay. Cypress trees were absent. The upland habitat
around Sun Bay is dominated by loblolly pine and long-
leaf pine { Pinus palustris) plantations with pockets of mixed
sweet gum and oaks (Quercus spp.). Approximately 30% of
the perimeter of Sun Bay was bordered by a 20-hectare
clear-cut field planted in loblolly pine in 1976. This site
was of significance to the turtle projects only because of a
small permanent population of K. subrubrum.

Framingo Bay. This Carolina bay is approximately
5 ha in area, has a maximum water depth of 1 m, and has
dried three times in the last 20 years (1968, 1981, 1986).
This site may be classified as nearly permanently aquatic
from the viewpoint of the amphibians and reptiles using it.
The surrounding upland habitats are slash and loblolly
pine plantations. The perimeter of the aquatic habitat is
dominated by sweet gum, oaks, red maple (Acer rubrum),
and wax myrtle. The basin contains buttonbush, water
gum, bulrush, spikerush, lizard’s-tail (Saururus cernuus),
and American lotus (Nelumbo lutea). Flamingo Bay is part
of the Lost Lake System (Fig. 2.8) and supports small
populations of Trachemys scripia, Kinosternon subrubrum, and
Drirochelys reticuleria.

Dry Bay. This Carolina bay contains water year-round
in almost all years. Fish are normally present. The only
recorded times of almost total drying were during the
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autumns of 1981 and 1986. A thorough description of Dry
Bay is given by Sharitz and Gibbons (1982). A large num-
ber of turtles have been marked at the site and populations
of T. seripta and K. subrubrum appear to be persistent.

SteeL creek Bay. This large, open Carolina bay is ap-
proximately 5 ha in area. During the drought of 1981 the
only water remaining was in a “gator hole” at the north
end of the lake, where the water was still about 1 m deep
and several fish species were present. Most of the common
species of turtles found on the SRP are present in Steel
Creek Bay.

Lost LakeE. Lost Lake is a 12-hectare Carolina bay that
receives effluent from an industrial facility and supports
no emergent or submerged aquatic macrophytes, because
of heavy concentrations of herbicides and major fluctua-
tions in water level, Despite the lack of macrophytes, the
lake supports a large population of turtles and serves as a
breeding site for several species of amphibians (Bennett et
al., 1980). The lake is surrounded primarily by stands of
slash and loblolly pine.

The first time ] went to look at Lost Lake was in 1976,
when the prospect for a new building for SREL became a
reality. From the “Official Use Only” topographic map of
the SRP, Becky Sharitz and I had located a large body of
water near where the building was to be constructed, The
region was in the northwestern sector of the SRP near the
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administration buildings of Du Pont and the government,
a part of the SRP with which most of us from SREL were
unfamiliar. However, because it appeared that this would
be our new home, 1 wanted to familiarize myself with
potential turtle collecting sites that would be close by. We
forgot to bring the map, though, so we tried to find the new
body of water from our collective and disparate memories
of where it should be. After a futile hour of tromping
through pinewoods and driving around on tiny dirt roads,
we returned to the lab with plans for a future trip that
included the map. That was the day that we named Lost
Lake. _

When I finally saw Lost Lake about a week later, it
turned out to be a large Carolina bay surrounded by pine
trees; a flock of wood ducks flew to the other end when we
arrived. Although it was apparent that this would be an-
other good spot to collect turtles, it would be another year
before I became fully aware that Lost Lake was different
from most other Carolina bays in the region. Although the
water was almost chest-deep in the middle, Lost Lake had
no aquatic vegetation, either emergent or submerged.
This feature was discovered in July 1977 on Justin Cong-
don’s first visit to SREL, when we initiated our sampling
program in Lost Lake with Don Tinkle. It was a hot day,
so we waded and swam in the water to try to catch the
turtles whose heads we saw out in the middle. We caughta
few by hand and with a seine, which we found easy to drag
through the vegetation-free water. All of us noted that
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when we splashed the water, it glinted bright green in the
sunlight, As I remember it, the water was emerald-green
but with a bizarre tint of orange that reminded me of
Merthiolate. Over the next few years I asked several
sources on the SRP what chemicals were deposited in the
lake. I was never able to find out for sure myself, but the
SREL chemical ecologists subsequently obtained the rec-
ords. A major effluent in Lost Lake was uranium from the
M-Area facility. To this day I have not found out what
caused the bright green color in the water, though Justin
thinks it was some type of herbicide.

1 had two points reinforced to me with the experiences
at Lost Lake, one biclogical and one managerial. The
biological message was simply the confirmation that
slider turtles can persist in places where most higher life
forms might be likely to visit but not stay. The managerial
point related to the attempts of individuals or organiza-
tions to acquire detailed information about the pollution
of a system. Although I contacted atleast a dozen different
individuals, one transferring me to another, to find out
what was going into Lost Lake, no one was able or willing
to tell me. The conspiracy hypothesis, formed when one is
greeted with what appears to be an uncooperative atti-
tude, is that those asked are trying to hide something. This
is no doubt true in many instances when industries are
confronted by environmentalists, but my view of why they
sometimes avoid providing the information differs from
the conventional.

The reason for the hedging in some situations, such as
with Lost Lake, is often because they do not know what
they have released and are embarrassed to say so. The
records are too voluminous to be retrieved in an effective
and efficient manner, so rather than give a partial answer
such as “we have dumped somewhere between 50 pounds
and 10 tons of uranium into the iake you waded around
in,” the answer is simply never given. For some reason, an
organization thinks it seems more conscientious, responsi-
ble, and environmentally concerned when it is able to say
exactly how many kilograms of effluents have been re-
leased than when it is vague, as if it were untrustworthy
and had something to hide.

PAR POND RESERVOIR SYSTEM

The five plutonium-production reactors on the SRF have
created a variety of unusual aquatic thermal environ-
ments. A major influence of the reactor effluents on
streams and ponds has been the increase in primary and
secondary productivity in those and contiguous areas.
Two of the reactors were placed on standby several years
ago and are not operating. The resulting termination of
heated effluent to some aquatic areas has created leritic
and lotic postthermal habitats (Gibbons and Sharitz,
1974). Influences of thermal and postthermal environ-
ments on the biology of reptiles, amphibians, and other
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species of animals and plants have been studied by SREL
since the late 1960s (McCort, 1987).

An extensive man-made reservoir environment exists
on the SRP because of the need to cool the reactors. The
Par Pond System (Fig. 2.9) is primarily a closed loop of
man-made canals and lakes, including Pond C (67 ha)},
Pond B (81 ha), and Par Pond (1,100 ha). Pond C tem-
peratures may exceed 50° G during periods of reactor op-
eration, although in some areas of the lake the tempera-
tures remain substantially lower. Water at temperatures
exceeding 35° C enters Par Pond from Pond C at the Hot
Dam and disperses throughout the Hot Arm of the reser-
voir. The remainder of Par Pond (North Arm and West
Arm) is at temperatures normal or only slightly above
normal for the area. Pond B and the North Arm of Par
Pond received thermal effluent from 1958 to 1964 and are
now in a postthermal state.

Pond B is a one-of-a-kind reservoir in North America
and possibly in the entire world. It is 2 300-acre lake that
received waters at temperatures that were a lot closer to
the boiling point than they were to the freezing point.
That does not make Pond B unique, because there are at
lcast a few other lakes around that have been assaulted in
this manner. However, the same reactor that heated the
waters that entered Pond B also underwent a minor acci-
dent of some sort in the early 1960s and released an un-
determined amount of radicactive materials, notably
137¢esium, which is still detectable in the sediments and
biota in the 1980s. There are lakes with radioactive sedi-
ments, such as White Oak Lake at Oak Ridge, but a 300-
acre lake that has first been scoured by unbelievably hot
waters for many months and has then lain idle with radio-
active sediments would appear to qualify as a unique en-
vironment. From this description one might imagine a
sterile, unattractive habitat, yet Pond B is by far the most
beautiful large lake on the SRP.

The first time I saw Pond B was in 1971, when E. Davis
Parker and Mike Hirshfield began conducting a vegeta-
tional, ichthyological, and herpetological survey of the
lake. One of the small islands in the lake supported a
rookery of little blue herons, from which the immature
fledglings rose like a swarm of white hornets around 2
giant nest when we approached the willow trees in a small
boat with an outboard motor, This was 10 be the sitc of a
fascinating study by Art Domby, Bob McFarlane, and
Don Paine (Domby and McFarlane, 1978}, who discov-
ered that the young of the little biue herons had high levels
of radioactivity, whereas the young of green herons that
nested in the same branches were not radioactive or were
only slightly so. An investigation of the phenomenon re-
vealed that the little biuc herons fed their young from fish
and other aquatic animals collected along the shores of
Pond B, whereas the green herons flew a short distance
away to feed in a large Carolina bay that had not been
affected by the release of radioactive effluent.

Life History and Eeology of the Stider Turtle
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Figure 2.9. The Par Pond System of aquatic habitats on the SRP.

Pond B helped reinforce our initial impressions that
turtles inhabiting thermally affected bodies of water had
faster growth rates as juveniles and reached larger sizes as
adults. In 1971, when the first turtles from Pond B were
captured, many of them had faster growth rates than
those from natural habitats like Ellenton Bay and were
more comparable to those from Par Pond. Today the
adults in Pond B appear to be growing at rates mare
similar to those of turtles in typical aquatic areas such as
Ellenton Bay or Risher Pond, because R reactor, from
which Pond B received heated and radioactive effluents,
was closed in 1964. Thus, our carliest samples were of a
residual population that had presumably lived in the
warm back areas of Pond B and derived the thermal bene-
fit of faster growth. Today, after a quarter of a century, the
turtles live like those in any other cool and normal body of
water.

Life History and Ecology of the Slider Turtle

MAN-MADE AQUATIC HABITATS

One- to 3-acre (2.5 to 7.4-hectare) ponds are characteris-
tic of this region of South Carolina for use as stocked,
warm-water fishing lakes. Several such habitats were left
on the SRP as holdovers from private ownership and have
been focal points for research on many aquatic and semi-
aquatic species of herpetofauna, including freshwater tur-
tles. In addition to the farm ponds, a variety of other man-
made aquatic habitats are present on the SRP as a result
of construction activities. Most have standing water dur-
ing wet periods and then dry by late summer and during
prolonged dry periods. Several have been used in studies
with amphibians, and turtles have been captured in a few.

Risuer poND. This small farm pond was constructed
during the 1930s by damming a small stream to form a
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.1.1-hectare reservoir with a maximum depth of 2.5 m.
Habitats peripheral to the lake are pine plantations (Pinus
taeda and P. palustris) on three sides and a lowland swamp
and deciduous forest on the west side below the dam.
Emergent plant species around the lake include cattails
(Typha latifolia) and rushes (Juncus sp.). Water levels do
not vary more than a few centimeters seasonally or an-
nually. Risher Pond was drained during the summer of
1984 in an attempt to capture turtles and was refilled
within one month. The herpetofauna associated with
Risher Pond are characteristic of the region.

Some old field notes I have say that on 28 July 1967, 1
visited an abandoned farm pond on the SRP that Bob
Beyers, the SREL director, had told me about. I called it
Beyers Lake at the time but found out later it was already
known as Risher Pond. The biological message over the
years from Risher Pond was a good one for me. It seemed
intuitively obvious to the most casual observer, upon
seeing the pond and comparing it with the various other
aquatic habitats in the region, that this would be the place
where turtles as well as all other aquatic reptiles and am-
phibians would thrive. The assurance of permanent water
would presumably represent utopia for such animals.

Risher Pond did have populations of several species of
turtles, including sliders, though the densities were actu-
ally far lower than those of the Carolina bays that were far
less aquatically dependable. Likewise, we captured what
seemed like, at the time, large numbers of amphibians.
The reason was the encircling terrestrial drift fence and
pitfall traps, not the habitat. The presence of fish in the
permanent waters of Risher Pond worked against the sur-
vival success of amphibian eggs and larvae. It had not
occurred to me at the time that perhaps many of these
coastal plain species would be adapted to unpredictable,
fluctuating aquatic habitats that varied between dry land
and deep water in different years, depending on the
weather, and thus would reach their maximum productiv-
ity in seemingly unsuitable habitats.

Risher Pond also had another feature that made it dis-
tinctive on the SRP. It was one of 10 habitats that were
designated as SREL research set-asides. This concept,
though toothless in 1967, was implemented to appease the
research ecologists with the designation of particular sites
as inviolate from other activities on the SRP. It was also
an attempt to set aside and protect examples of each of the
habitat types characteristic of the upper coastal plain
region.

The research set-aside concept has had positive returns
for ecologists. For example, in 1985 a power line many
milcs long was destined to pass over Risher Pond. To have
a power line, there must be, for some reason, no vegetation
between the wires and the grass. We were notified of the
power line’s proposed route and told that DOE would be
willing to work with us to reduce the impact to our study
as much as possible, even rerouting the line if necessary.
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However, changing the route would have been extremely
costly. In addition, the alternative route, although not
passing through an SREL research set-aside, would have
gone directly through a habitat where Ken McLeod of
SREL was actively involved in a study on pine silviculture.

By the rules of the game, we could protest the disrup-

tion of a research set-aside, but we would have less of a

case if the area were only a study site. So we agreed to
allow the power line to cross Risher Pond, with the under-
standing that the trees around the margins would not be
cut, 50 as to maintain the pond habitat. The more cynical
members at SREL smiled knowingly and had thoughts
that we would be lucky if DOE didn’t drain the lake after
felling the trees into it. But score one for our good faith in
the integrity of some government officials. Not only did
they preserve the trees in the places we requested, but they
also placed large signs near the pond that say no trees
should be cut in the area, in hopes that future subcontrac-
tors who are able to read will not destroy the site either.

Steep ponp.  This pond (Freeman, 1960) was formed by
damming a headwater stream of Upper Three Runs
Creek and is part of the Lost Lake System. The mean
depth was 1.5 m until the 1960s. Willows and alders grow
in the major body of the pond and in surrounding low
areas that seasonally flood. A mixed pine-hardwood forest
surrounds the pond. The habitat has had a history of
raised and lowered water levels. The dam was broken
sometime before 1967, and the pond surface was less than
I ha and the depth was seldom more than a few centime-
ters until 1972. The maximum aquatic area when thedam
is in place is greater than 4 ha. The dam was removed
again during the autumn of 1983, but too little open water
remained to support many turtles.

Looge Lake. This lake is a shallow flooded area in the
tributary of Tim's Branch above Steed Pond. The area
was apparently wooded at one time but became flooded
because of beaver activity, road construction, or both.
Many of the trees have fallen, so it is now a log-filled,
shallow lake with a sizable population of 7. scripta.

Fire ronp. This abandoned farm pond from pre-SRP
days harbors the typical herpetofaunal associations ex-
pected of such a habitat. It was drained in 1983 but is now
partially refilled, forming a small shallow lake fed by a
small stream.

Dick’sponp. This pre-SRP farm pond is approximately
1 hain area with a mean depth of 1.4 mand is surrounded
by hardwoods and pines. Potamogeton diversifolius and
Sphagnum sp. are the major submerged plants. This pond
was spiked with radioactive materials for an experiment
during the 1970s, but the isotopes had short half-lives and
the area is no longer contaminated. Much of Ed Stan-
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dora’s research on thermoregulation by slider turties was
conducted at Dick’s Pond.

Gus’s POND AND DEBBY’s POND. These two lakes (Gus’s
Pond is the lower lake) are each about 1 to 1.5 ha in area,
average 1 to 2 m in depth, and are separated by a dam.
Both lakes are dystrophic. Eleocharis acicularis is a major
submerged vascular plant species. The area is surrounded
by hardwoods and pines.

Dave Clark, Debby Grosser, and I first visited the two
abandoned farm ponds known as Twin Lakes in the early
summer of 1968. Dave was my first undergraduate re-
search participant at SREL, and the farm pond we named
Debby’s Pond became the study site for his summer proj-
ect to confirm that young slider turtles are more car-
nivorous than adults (Clark and Gibbons, 1969). We
named the other pond after Gus Chelton, who helped with
the turtle projects that summer. My memories of Gus
relate to his industriousness and dependability. I once
asked him to construct some barrel-size turtie traps out of
chicken wire, and then I left to do other things. Later that
day I happened to go back to thelab where I had left him,
only to find him sitting on the floor, with his back in the
hallway, fixing the funnel opening on a turtle trap that
stood in the doorway. I found this odd but no more so than
the scene in the lab itself. Twenty-three barrel-size
chicken-wire turtle traps filled the room from floor to ceil-
ing, wall to wall. Gus noted that I had not said how many
traps to make and that he had not seen me since early that
morning. I was impressed by his persistence. Six months
later, on 26 December 1968, I was surprised when I found
that he had failed to check the newly installed Risher Pond
dnft fence, the only day in more than two years that the
traps were not checked. Later that day my surprise turned
to sorrow when I learned that Gus had been killed in an
automobile accident Christmas night.

BuLLpoG Bay. This small system of streams (Fig. 2.6;
not a2 Carolina bay) 600 m northeast of Ellenton Bay is
formed primarily from seepage and runoff. It is frequently
flooded because of beaver dams. Beavers are periodically
climinated from the area by SRP personnel because their
burrows damage a railroad embankment. During dry
years with no beavers, water is absent or limited in extent.
During some years, such as 1981 during the drought, the
water was more than 1 m deep for more than | ha and
served as the refugium for many of the turtles leaving
Ellenton Bay (Gibbons et al., 1983).

Green ponp. This artificial overflow basin for the
M-Area production facility is between SREL and Lost
Lake (Fig. 2.8). Only two species of reptiles have been
observed in the lake: slider turtles { Trachemys scripla) that
migrated to the habitat during a period of drought at Lost
Lake, and a single American alligator of unknown origin.
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Because of the variety of chemicals, detergents, and other
industrial runofl materials, this is not considered an ideal
habitat for herpetological investigations, although several
slider turtles have been collected there.

Borrow piT.  This pond (Fig. 2.6) is part of a system of
smal! pools created by the excavation of sand and gravel
near Ellenton Bay and is temporary in nature, ofien dry-
ing by late spring. The pond is about 0.2 ha in area, with a
maximum water depth of 0.5 m. It is sparsely vegetated
with grasses but has no trees in the basin or along its edge.
It is surrounded by pine plantations and deciduous forest.
Assingle T, scripta from Ellenton Bay has been captured at
the site.

A-AREA SEEPAGE BasINS.  These four basins (Fig. 2.8) are
100 m north of the SREL building. They were con-
structed in the 1950s for containment of chemical waste,
including radioactive isotopes. Although barren of emer-
gent vegetation, they have high productivity and have the
typical herpetofaunal assemblages that would be ex-
pected in normal pond habitats. Unfortunately, these
basins have appreciable levels of radioactive strontium
and cesium in addition to a variety of other isotopes. Their
primary value for turtle research has been in experimental
studies of radioactively contaminated habitats {Scott et
al., 1986; also see Chapter 21).

Karen's ponp. This temporary pond (borrow pit) is
approximately 800 m2 when full, although it periodically
dries. Maximum depth is normally less than 1 m. This
pond does not dry in years with high rainfall (e.g., 1979).
The basin of the pond has little vegetation except for a
thick mat of grass that covers the bottom and the banks.
The pond is encircled by mixed pine and deciduous hard-
woods extending several miles to the south, east, and west.
Approximately 75 m to the south is a shallow, ephemeral .
Carolina bay {Judy’s Bay). The area north of the pond is
primarily old-field habitat. Buildings and parking lots of
the Savannah River Forest Station are northwest. Karen's
Pond was encircled by a drift fence from July 1969 to 31
December 1970, and turtles of several species were
captured.

CeciL’s poNp. 1 first saw Cecil’s Pond from a height of
500 feet as Steve Morreale and I peered out of a helicopter
in search of an aquatic habitat that might harbor radicac-
tive turtles. Cecil’s Pond is really three small farm ponds.
Two are separated by a 20-foot-wide dike and receive
runoff from Cecil Greene’s pigpens 50 feet up the hill.
There is also a third pend about 200 yards away; Mr.
Greene keeps his catfish in it and his pigpen runoff out of
it. The importance of Cecil's Pond to turtle research is
great and began in 1982, when we convinced DOE and
Du Pont that the SRP had a large population of radioac-
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tive turtles that lived in a set of unenclosed basins. They
asked what we knew of turtle biology that might explain
the discovery of radioactive turtles on other parts of
the SRP.

This became the stimulus for our initial analyses of the
extent and distance of overland travel by slider turtles, in
which we learned that an appreciable number of individu-

als had traveled 1 to 5 km between aquatic habitats. The

basins were less than 1 km away from the SRP boundary;
therefore, we concluded that because turtles had the capa-
bility of traveling such a distance, radioactive individuals
might he inhabiting aquatic sites on private land. Al-
though a health hazard from these turtles was unlikely
because of the relatively low body burdens of radioac-
tivity, the political ramifications and litigation prospects
were considerable if farmers discovered they had radioac-
tive animals on their property as a consequence of the
local nuclear production facility.

In a series of meetings, I was given opportunity to point
out the capacity for overland travel by slider turtles and
explain that our data indicated that turtles from the
seepage basins might very well be residing on private
property. To the credit of DOE and Du Pont, provisions
were made for us to survey the local region around the
seepage basins to look for off-site habitats that would sup-
port slider turtles. Although we had access to all SRP
properties, the most expedient way to find off-site habitats
where we did not normally conduct research was in a
helicopter. After Mr. Greene’s ponds were spotted from
the air, we obtained permission from him to trap turtles.
Although some SRP administrators were not particularly
happy with our finding 3 radioactive turtles in the first 100
or so turtles we captured, it did give credence to ecologists’
having certain predictive powers about the biology of
these animals. It also led to our receiving funding for a
project to study the distribution patterns, biological half-
lives, and genetic peculiarities of radioactive turtles on
the SRP.

STREAMS

Pristine blackwater streams were once characteristic of
the Coastal Plain of South Carolina. Today most of the
streams carry industrial, domestic, or agricultural pollut-
ants. Upper Three Runs Creek on the SRP is unusual in
having most of its headwaters on the site and therefore
being essentially unaffected by agricultural runoff, do-
mestic sewage inputs, or major industrial releases. Parts
of this major tributary to the Savannah River originate in
upland hardwood habitats on the SRP and in areas a few
miles north. The creek traverses about 32 km (20 miles) of
mostly undisturbed terrestrial habitat, including 1.6 km
{1 mile) or more of cypress-gum swamp adjacent to the
river. Trachemys scripta are present in slow-moving back-
water areas, and Pseudemys floridena and P. concinna have
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been found in the stream itself, though never in large
numbers.

PEN BRANCH AND FOUR MILE CREEK. Pen Branch and
Four Mile Creek receive eflfluents from C and K reactors,
respectively, and the water temperatures throughout
much of their main courses are too high for reptiles and
amphibians when the reactors are in operation. However,
certain species can be found along the corridors and back-
water secpage arcas whose temperatures are only slightly
elevated. Both streams enter the main Savannah river
swamp, and much of the heat dissipates there before the
water reaches the Savannah River. Trachemys seripta from
the associated peripheral habitats characteristically have
fast growth rates and reach large body sizes, as in other
thermally affected areas.

BEAVER DAM CREEK.  Beaver Dam Creck receives effluent
from a coal-fired power station at the heavy-water plant,
but the thermal elevation diminishes as the creek ap-
proaches the river swamp and the Savannah River. Large
numbers of T. scripta and perhaps other turtles are pres-
ent, but the site has been little studied.

STEEL cREEK. This stream is 15 km (10 miles) long. it
originates near P reactor and from 1954 to 1968 received
effluent from L reactor. During 1984 much of the forested
area of the upper reaches above the floodplain delta was
cleared for construction of L-Lake, a reservoir to receive
effluent upon the restart of L reactor. Thorough descrip-
tions of the new reservoir and the impacts on Steel Creek
habitats are given by Sharitz et al. (1986).

LOWER THREE RUNS CREEK. This creek originates as the
overflow from Par Pond and was an original stream sys-
tem on the SRP. It transported thermal effluent from 1953
to 1958, and since that time the impoundment of its upper
extremity to create Par Pond has reduced stream flow
considerably and altered water quality. The stream is
contaminated by low levels of radioactive cesium, which
are not considered to be a danger to individuals working
there. Lower Three Runs is approximately 22 km (14
miles) in length from the Par Pond Cold Dam to its entry
into the Savannah River, and it passes through lowland
swamp forest over much of its course. Trionyx spiniferus is
observed more commonly in the area of Lower Three
Runs below Par Pond than in any other habitat on the
SRP, with the possible exception of the Savannah River
itself.

SavannaH RIVER. The Savannah River is the boundary
between South Carolina and Georgia and forms the
southwestern border of the SRP. This large southern river
(total basin approximately 28,000 km?) reccives the ma-
jor tributaries of Upper Three Runs Creek, Steel Creck,
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and Lower Three Runs Creek. According to Bennett and
McFarlane (1983), “The river gradient in the vicinity of
the SRP is 0.12 m/km.” The mean annual discharge at
this point is 316 m3/sec (McFarlane et al., 1978, 1979).
Peak flow and maximum variability in flow occur during
March and April, and the lowest flow and least variability
are found during the summer and autumn. The 7-day, 10-
year minimum flow at the SRP site is estimated to be
160 m3/sec (5,700 cfs). At flood stage the water mass
breaches the channel to form a floodplain up to 3 km
wide, and the flow may appreoach 1,200 m3/sec. Stream
velocity is approximately 0.74 m/sec at mean annual dis-
charge and 0.65 m/sec at 7-day, 10-year low flow. The
river’s characteristics are currently dominated by the re-
lease of hypolimnetic water from Clarks Hill Reservoir.
The principal effects have been to decrease the incidence
of extreme high and low discharge and to decrease the
average river temperature by 3° C.

We have trapped turtles along the river at several sites,
but the majority of captures of slider turtles have been in
the numerous oxbow lakes where there is no current. My
impression is that river cooters (Pseudemys concinna) are the
dominant turtle in the main channel of the river, and
hundreds can be seen basking at certain times on logs
along the banks over a several-mile stretch. Spiny softshell
turtles (Trionyx spiniferus) and snappers (Chelydra serpen-
tina) also seem to be more abundant in the main channel
than do slider turtles. However, in backwater areas that
are heavily vegetated, sliders are prevalent and can be
captured in baited aquatic traps.

The oxbow lakes, of which there must be more than 50
in different stages of evolution between the Fall Line
above Augusta and the Atlantic Ocean below Savannah,
would be ideal sites for investigating certain movement
phenomena in slider turtles. These floodplain environ-
ments with variable water levels and high primary pro-
ductivity of aquatic vegetation are ideal natural habitat of
the slider turtle. One of the interesting questions relates to
the level of river use by sliders, as they appear to be re-
stricted mostly to the lentic habitats along the margins.
For example, it is not known how much of a barrier a large
river such as the Savannah can be to this species or wheth-
er individuals traveling up or down one side or the other
are more likely to use the river corridor or an overland
route. Also, do slider turtles nest on the high sandbars as
P. concinna do, or do they travel farther inland so that the
emerging hatchlings are more likely to enter marsh hab-
itat than the river itself? The investigation of this species
in floodplain habitats of large rivers would be extremely
informative about its natural history.

FORESTS

Approximately 4,200 ha (10,400 acres) of the SRP are
cypress-tupelo and bottomland hardwood swamp forests
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where standing water is prevalent at certain times. Natu-
ral water levels fluctuate seasonally (highest in winter and
spring; lowest in summer and autumn) and may vary
more than 2 m over a year. Rapid changes of more than
1 m may occur as a result of heavy rainfalls or adjust-
ments in reservoir levels at Clarks Hill Dam, approxi-
mately 56 km (35 miles) upstream. These habitats are
used by many species of reptiles and amphibians, includ-
ing turtles in open areas. The most intensively studied
swamp habitat has been that bordering, and in the deka
of, Steel Creek.

ISLANDS

Some of the South Carolina studies on slider turtles have
been conducted on barrier islands, primarily Kiawah and
Capers (Fig. 2.3). Turtles from the aquatic habitats on the
islands are much larger than those from other natural
habitats (Gibbons et al., 1979). ‘

Kiawal 1sLaNp. The area of this island is about 3,200
ha, half of which is salt-marsh habitat. Other major hab-
itats include 12 km of ocean beach, dune systems, mar-
itime thickets, and forests that form the island’s interior.
The maritime thickets are characterized by closely spaced
vegesation, predominantly stunted live oaks (Quercus vir-
giniana), yaupon holly (Ilex vemitoria), and wax myrtle (M-
rica cerifera). The interior forests are combinations of pines
(Pinus spp.), oaks (Quercus spp.}, magnolia (Magnolia gran-
diflora}, and palmettos (Sabal spp.). A major influence on
Kiawah Island has been the development of a recreationalt
complex and resort. Cottages, golf courses, and blacktop
roads cover more than 10% of the island.

Before development, the island had about a dozen
brackish and freshwater lakes (total of 80 ha) not under
tidal influence. They ranged in salinity from 0 ppt to
about 17 ppt, depending upon their location on the istand
and upon recent rainfall, Today many of the lakes are
interconnected with freshwater canal systems that also
support slider turtles. In addition, many low-lying areas
become flcoded during wet parts of the year, creating
small, shallow freshwater habitats throughout much of
the forested parts of the island.

CaPers1stanp., This island is about 900 ha in area and,
like Kiawah, is about 50% salt-marsh habitat. Beach
frontage on Capers is 5.3 km. The island vegetation is
generally similar to that of Kiawah Island, although the
maritime thicket community is proportionately smaller.
Only one small, freshwater pond, Greene Pond, is be-
lieved to have contained water continually for the past
several years. Greene Pond is less than 0.1 ha. An exten-
sive brackish impoundment system is also present on the
island. Before being breached by surf erosion several years
ago, one arm of this impoundment was a large isolated







