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BEHAVIOR OF
HATCHLING DIAMOND-
BACK TERRAPINS
(Malaclemys terrapin)
RELEASEDIN A SOUTH
CAROLINA SALT MARSH

Aspects of the ecology and demography
of diamondback terrapins (Malaclemys
terrapin) have been published tor popula-
tions in Delaware (Hurd et al, 1979), New
Jarsay (Montevecchi and Burger 1978),
Florida (Seigel 1984), South Carolina
(Lovich and Gibbons 1990), and Lousi-
ana (Cagle 1952). Howaver, as in most
turtle species, very little 1s known regard-
ing the behavior and ecology of juvenilas,
Studies of reproductive ecology (Burger
1976, 1977; Burger and Montevecchi 1975;
Montevecchi and Burger 1975; Seigel
1980) and hatchling ermargance behavior
(Burgar 1976) have documented the first
faw weaks of a tarrapin’s ife, but fromthe
time that a hatchling enters the water to
approximataly the time of sexual maturity,
(itle 18 known about wild M. rerrapin.

We have studied a population of M.
terrapinin Charlaston Co., South Carolina
since 1983 (Lovich and Gibbons 1990).
Like previous investigators (Cokar 19086;
Hurd et al. 1979) we wara intngued by the
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- absence of hatchiing and juvenile terra-
pins {0-3 yrs of age) in our sample of over
870 marked individuals, despite repeated
efforts to locate them using a variety of
collecting techniques.

The objectiva in this study was to ob-
sarve the behavior of artificially incubated
M. terrapin following releasae into the wild,
it was hoped that their behavior would
provide clues as to where these animals
spend their first few months of life after
leaving the nest.

MATERIALS AND METHODS

Nineteen eggs were removed from
three Malaclemys tarrapinnests on Kiawah
Island, South Carolina on 21 May 1990.
The nests ware located on exposed sand
dunes with sparse vegetative cover (Uniola
paniculata) along the Kiawah River. The
oggs were returnedtothe Savannah River
Ecology Laboratory (SREL) tor incubation
at eithar 27° or 30°C as part of a larger
study of terrapin ecology (see Lovich and
Gibbons 1990). Eight aggs hatched in late

July, 1990. The hatchlings were main-
tainedin an aquariumat SAEL, unfed due
to the presence of large yolk sacs, for one
week prior to being released on Kiawah
!sland, The mean straightline carapace
length (CL) of the hatchlings was 33.4 mm
(8D = 1.5 mm, range 32-36 mm). A single
individuai (36 mm CL) from a clutch
hatched in October of the previous year
was included in the expariment,
The nine hatchiings were released on
22 August in the salt marsh across the
Kiawah River from the nest sites. The
release points were located along the
shoreline of a small (600 m?) island in the
marsh known to have concentrated nast-
ing activity. The island sustains a few
pines (Pinus taeda), |ive oaks (Quercus
virginiana) and paimettos (Sabal pal-
metto), but a dense cover of Sparting
patens predominates. The marsh around
the island is composed of danse to sparse
stands of Spartina aiterniflorathat are ex-
posed at [ow tide. The habnat around the
immediate perimeter of the island whare
the hatchiings were raleased is the “shont
Spartinahigh marsh/Salicomia—Distichlis
maisn qescrved by feal (1958). The
behavior of each hatchiing was monitored
by a pair of observers for one hour after
being released in the water within 1-2 mof
the shoreline or an the island. Releases
occurred at 1200 h.

RESULTS

All hatchlings displayed a general
avoidance reaction to open water and
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swarn toward shoreline vegetation gyen
when observers were standing on the
shoreline in direct view of the animays. The
oriantation of release, relative to the sun,
did not appear to influence thig behavior;
hatchlings swam toward shora when re-
leased on both north and south sides of
the island. In addition, upon encountaring
beached mats of tidal wrack (Spartina
stems) terrapins immediately burrowed
into the mat by pushing the stems apart
with their forelimbs. This behavior was
remarkably consistent and was repeatad
by the same animal even whan t was
pulled out ofthe matandallowadto choose
again between burrowing and somae alter-
native behavior. Hatchlings released fac-
ing away from the island also turned and
swam directly toward the shoreline.
Hatchiings released on the island within
one maeter of the line of tidal wrack moved
inthe diraction of the wrack and burrowed.
Burrowing behavior always occurred in
the tidal wrack at the high tide line. No
terrapins were observed to venture be-
yond this microhabitat into the dry interior
of the island.

DISCUSSION

Most hatchling Malaclemys terrapin
emerge from the nest during the daytims,
1-9 days after hatching (Burger 1977) and
move toward the closest terrestrial veg-
etation, This behavior is consistent re-
gardless of the direction of incline in the
terrain (Burger 1976). The apparent naga-
tive phototaxis exhibited by this species
following emergence may be selected for
because of high diurnal predation by shore
birds (Burger 1978). n contrast, several
other turtle species exhibit positive photo-
taxis (Anderson 1958), heading straight
for the water following emergence from
the nest. After entering the water tarra-
pins are rarely sean until thay attain sexual
maturity some 3-8 yrs later (Lovich and
Gibbons 1990).

The only published information on the
microhabitat of juvenile M. terrapin during
the active season is given by Pitler (19885),
He observed juveniles with shell lengths
ranging from 25-78 mm hiding under “ac-
cumulated surface debris and matted
Spartinagrass” in a New Jersey "tidal mud
flat.” He made 12 observations between
30 May 1979 and October, 1981. Several
observations ware made of tarrapins hid-
ing under rocks, boards, and a low grow-
ing Vaccinium bush. Lawler and Musick
(1972) discoverad a 54 mm CL terrapin
hibarnating in moist sand aight meters
from the high tide mark at a depth of about
0.3 m on 7 November 1967 in Virginia.

The same individual was periodically un-
covarad untit 23 April the following year 1o
datermine depth of hibernation. Vertical
and horizontal movemants of 2-8 cmwere
observed.

Ourpraliminary obsarvations and those

of Pitler (1985) both suggest thatyoung M.
terrapin saek the underside of danse rmats
of vaegetation. We suspect that small
terrapins do this for several reasons. First,
the tdal wrack and flotsam provide an
abundant source of cover to terrapins at
sizes whan they are highly susceptible to
predation by aquatic and terrestrial preda-
tors. Saecond, since the cover accumu-
fates at the high tide line it is the nearest
source of periodically flooded microhabi-
tat to the nest site. Third, in addition to
providing moist conditions, the summer
témperatures under the debris are wall
balow those of tha surtace outside the mat
(pers. obs.). Fourth, numerous small in-
vertebrates are found beneath the mats,
providing a potential scurce of food for
youngterrapins. Allen and Littleford (1955)
noted that newly hatched terrapins were
rather indiscriminate in thair imitial food
habits but preferred shellfish and snaiis
(Littorina irrorata). Qur observations have
ravealed high concentrations of small
fiddler crabs (Uca spp.), square-backed
crabs (Sesarma spp.), marsh periwinklas
(Littorina irrorata)and miscellaneous small
insects and amphipods underthe Spartina
mats, all potential food tems for young
tarrapins.

Although it seems logical that hatchiing
and juvenile terrapins might spend their
early years under mats of dabrs in the
marsh, we have been unable to locate
these smaller individuals despre inten-
sive searches. It is possible that smaller
sizeclassas exist at very low numbers dua
to heavy predation. Although juvenile
habitat preferences can only be identified
by morethorough behavioral studies, these
limted observations do provide evidence
that hatchling M. terrapin are not averseto
tamporarily utilizing the microhabitat be-
neath tidal wrack

ACKNOWLEDGMENTS

Ourresearch was supportad by a grant
from Earthwatch Expedtions, Inc. Field
assistance was also provided by students
and technicians of the Savannah Rwver
Ecology Laboratory and the College of
Charleston, and J. Schachter. Housing
accommodations during our stay on
Kiawahislandwere providedby M. Parmar
of Ravenel Associates, R. Kolls and A,
Nesmith of Landmark Realty, and J.
Middleton of Beachwalker Renmals, inc.



Access to the island was provided by P.
McKinnay of the Kiawah Resort Assoc.,
and T. McAdory and R. Jonathon of the
Kiawah Island Community Association.
Research was also supported by Contract
Number DE-AC09-765R0Q0819 batween
the U.S. Department of Energy and the
University of Georgia's Savannah Rwer
Ecology Laboratory.

LITERATURE CITED

Allen, J. F., and R. A, Littleford. 1955.
Obsarvations on the feeding habits and
growth of immature dramondback ter-
rapins, Herpetologica 11:77-80.

Anderson, P. K. 1958. The photic re-
sponsas and water-approach behavior
of hatchling turtles. Copeia 1958:211-
215.

Burger, J. 1978. Behavior of hatchling
diamondback terrapins (Malaclemys
terrapin}in the field. Copeia 1976:742-
748,

. 1977. Determinants of hatching
success in diamondback terrapin,
Malaclemys terrapin. Amer. Midl. Nat.
97:444-464

, and W. A Montevecchi. 1975,
Nest site salection in the terrapin
Malaclemys terrapin. Copeia 1975:113-
119.

Cagle, F. R. 1952, A Louisiana terrapin
population (Malaclemys). Copeia
19562:74-76.

Cokar, A.E. 1906. The natural history and
cultivation of the diamond-back terra-
pin, with notes on other forms of turtles.
North Carclina Geol. Surv. Bull. 14:1-
67.

Hurd, L. E., G. W. Smedes, and T. A,
Dean. 1979. An ecological study of a
natural population of diamondback ter-
rapins (Malaclemys t. terrapin) in a
Delaware sat marsh. Estuaries 2:28-
33.

Lawler, A, R., and J. A, Musick. 1972,
Sand beach hibernation by a northern
diamondback terrapin, Malaclemys
torrapin terrapin (Schoepff). Copeia
1972:389-390.

Lovich, J. E., and J. W. Gibbons. 1990.
Age at matunty influences adult sex
ratio (n the turtle Malaclemys tarrapin.
Oikos 59:126-134.

Montevecchi, W. A., and J. Burger. 1975.
Aspects of the reproductve biology of
the northern diamondback terrapin
Malaclemys terrapin terrapin. Amer,
Midl. Nat. 94:166-178,

Pttler, R. 1985. Malaclemys terrapin ter-
rapin(northern diamondback tarrapin).
Behavior. Harpetol. Rev. 16:82.

Seigel, A. A. 1980. Nesting habts of dia-

mondback terrapins (Malaciemys ter-

rapin) on the Atlantic coast of Florida,

Trans. Kansas Acad. Sci. 83:239-248,

. Parameters of two populations of
diamondback terrapins (Malaclemys
terrapin)anthe Atlantic coast of Flonda,
InRA. A, Seigel, L. E. Hunt, J. L. Knight,
L. Malaret, and N. L. Zuschlag (eds.),
Vertebrate Ecology and Systernatics—
a Tribute to Henry S. Fitch. Mus. Nat.
Hist., Univ. Kansas, Spac. Publ. No.
10, pp.77-87.

Teal, J. M, 1958, Distribution of fiddler
crabs in Georgia salt marshes. Ecol-
ogy 39:185-193.

JEFFREY E. LOVICH', ANTON D,
TUCKER, DAVID E. KLING, J.
WHITFIELD GIBBONS, Savannah River
Ecology Laboratory, Drawer E, Aiken,
South Carolina 29802, USA

and

TIMOTHY D. ZIMMERMAN, College of
Charleston, Grice Marine Biological
Laboratory, 205 Fort Johnson Road,
Charleston, South Carolina 29412, USA

' Prasent address: Califomia Desart District,
Bureau of Land Management, 6221 Box Springs
Boulevard, Riverside, California 92507-0714,

USA ®



	1
	2
	3

