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Species Profile: Alligator Snapping Turtle
(Macroclemys temminckii)
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Photo by J. Brent Harrel

Taxonomy
Class . . . . o e e e e e e Reptilia
Order . . . . . e Testudines
Family . . . . . . . . Chelydridae
Genus/Species . . . . ... .. Macroclemys temminckii
Other Common Names . . . . .. .. ... ... .... Alligator snapper, snapper,
mossy back, loggerhead
Description

The alligator snapping turtle is the only extant species of the genus Macroclemys
(Ernst et al. 1994). This species is endemic to the United States and is the largest fresh-
water turtle in North America (Ernst and Barbour 1989). The carapace (dorsal shell)
length of adult alligator snapping turtles ranges from 38 to 66 cm (15 to 26 in.), and the
weight typically ranges from 16 to 80 kg (35 to 176 1b) (Johnson 1987, Emst and Barbour
1989). However, weights of 100 kg (220 1b) (Pritchard 1979) and carapace lengths of
80 cm (Pritchard 1980) have been reported. The carapace is approximately two-thirds as
wide as it is long, extremely rough, dark brown or gray, and without markings (Pritchard
1979). The anterior carapace margin is smooth; the posterior margin is strongly serrated;
and the sides are relatively straight (Carr 1952, Mount 1975, Ernst and Barbour 1989).
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The carapace bears three strong, longitudinal, dorsal keels (Pritchard 1989). An extra
row of scutes (plates referred to as the supramarginals) is located on the carapace be-
tween the costals and marginals. The plastron (ventral shell) is usually dark brown or
gray (but can be black or tan), reduced in size, and has a cross-shaped appearance that
leaves most of the soft parts exposed (Conant 1975, Ernst and Barbour 1989).

The huge head has a pointed snout, large lateral orbits, and powerful jaws with a
prominent hook at the tip of the upper jaw (Carr 1952, Ernst and Barbour 1989). A pink
wormlike appendage on the tongue is attached near its center to a rounded muscular base
that allows movement of the appendage for attracting prey (Mahmoud and Klicka 1979,
Ernst and Barbour 1989). Numerous dermal projections (tubercles) are located on the
sides of the head, chin, and neck. The skin is dark brown to gray above and lighter be-
low; darker blotches may be present on the head. The muscular tail is approximately as
long as the carapace, with three rows of tubercles above and numerous small scales be-
low (Ernst and Barbour 1989).

Sexes appear similar but can sometimes be distinguished on the basis of size, as ma-
ture males are considerably larger than females (Ernst et al. 1994). Males have longer
preanal tail lengths than females; the vent is posterior to the rim of the carapace (Johnson
1987, Ermst and Barbour 1989), but this is not always obvious in smaller individuals
(e-g., individuals 11.3 kg (25 Ib) or less) (J. Brent Harrel, Personal Communication,
1997).

Juvenile skin is generally much rougher and has more exaggerated tubercles than that
of adults (Carr 1952). The snout and tail are relatively longer than those of adults, and
the juvenile tail is often longer than the carapace.

Similar Species

Alligator snapping turtles commonly occur with many other turtle species. However,
they are likely to be confused only with the common snapping turtle (Chelydra serpentina),
and very young individuals may possibly be confused with musk or mud turtles (Family
Kinosternidae). The common snapping turtle has a smaller head, a saw-toothed tail, and
lacks an extra row of scutes between the costals and marginals (Conant 1975). It also has
low keels on the carapace, and its eyes are situated high enough so that the orbits can be
seen when viewed from above (Emst et al. 1994). The head of the alligator snapping turtle is
covered with hard plates, whereas the common snapping turtle’s head is covered with
soft flesh (Clarke 1956, Conant 1975). Adult musk and mud turtles are much smaller
and have shorter tails, smooth shells, and hinged plastrons (Conant 1975). Alligator
snappping turtles (except for nesting females) rarely leave the water unless habitat be-
comes unsuitable; common snapping turtles often move among water bodies (J. Brent
Harrel, Personal Communication, 1997).
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Status

Legal Designation

Federal. In 1983, the U.S. Fish and Wildlife Service (USFWS) was petitioned to list
the alligator snapping turtle as a threatened species, and a notice was published in the
Federal Register (USFWS 1983) indicating that an action might be warranted. However,
the petition was declined in 1984 because insuffficient data were available to determine
that this species should be listed under the provisions of the Endangered Species Act of
1973 (USFWS 1984). Having reviewed the status of the alligator snapping turtle, the
USFWS (1991) concluded that if State actions have not been taken to protect this species
and if available biological data suggested continued population declines, the alligator
snapping turtle should be listed as threatened. Although the species underwent considera-
tion by the USFWS in 1996 for listing as threatened, it still has not been Federally listed.

USFWS discontinued the designation of C2 species as candidates for listing (50 CFR 17,
28 February 1996). The alligator snapping turtle currently is considered to be a species
of concern, but more biological research and field study are needed to resolve its conser-
vation status. The petition for designation of the alligator snapping turtle as a threatened
species was declined in 1984 due to a lack of sufficient scientific data concerning popula-
tion status and trends. A USFWS (1991) report reviewing the status of the alligator snap-
ping turtle concluded that if state actions have not been taken to protect this species and
if available biological data suggest continued population declines, the alligator snapping
turtle should be listed as a threatened species under the Endangered Species Act of 1973.
In 1996, the species underwent consideration by USFWS for threatened species listing,
but still has not been listed.

State. In most southeastern States, the alligator snapping turtle is listed as threatened, a
species of special concern, or a species in need of conservation (Soule 1992). Because
the species underwent Federal review for listing in 1996, some States currently are re-
viewing and potentially making changes to their protective status (J. Brent Harrel, Per-
sonal Communication, 1997). The State Natural Heritage Program ranks indicate that the
alligator snapping turtle is rare throughout its range (Soule 1992). In Heritage surveys,
the species was considered critically imperiled (S1 State Heritage designation) in Illinois,
Kansas, Kentucky, and Missouri and imperiled (S2) in Oklahoma. In the Southeast, the
alligator snapping turtle was considered rare (S3) in Alabama, Florida, Georgia, and
Texas and was given a tentative S3 by Louisiana, Mississippi, and Tennessee.

Military installations
See Table 1.
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Table 1
Known Status of the Alligator Snapping Turtle on Military Installations
in the Southeastern United States

State Installation Status on Installation
AL Fort Rucker Documented onsite.

Fort McClellan, Pelham Range Potential; no specimens were recorded during the latest
inventory. “Cane Creek may be large enough to provide
habitat for this species. The nearest known localities for
the alligator snapping turtle are in the Coosa River,
Etowah and Talladega counties, above and below
Pelham Range” (Alabama Natural Heritage Program
1994).

AR Camp Robinson Documented onsite.
Fort Chaffee Documented onsite.
FL Tyndall Air Force Base (AFB) Documented onsite (Stephen Shea, Personal
Communication, 1996).
Eglin AFB Documented onsite (McWhite et al. 1993).
GA Marine Corps Logistics Base, Potential.
Albany
Fort Benning Documented onsite.
LA Barksdale AFB Potential.

Fort Polk Documented onsite (Kenneth Moore, Personal
Communication, 1997)

Louisiana Army Ammunition Potential.

Plant

Camp Beauregard Potential.

Distribution and numbers

The alligator snapping turtle is found in the south-central and southeastern United
States throughout the Mississippi River Valley and Gulf Coast States (Figure 1). The
southern limit of its range extends from eastern Texas to central Florida with the Suwannee
River system as the eastern boundary. The alligator snapping turtle’s range extends north
through southern Georgia, central Alabama, northeast Mississippi, and the extreme western
portions of Tennessee and Kentucky. The northern limit includes southwestern Indiana,
central Illinois, southeastern Iowa, and the southern half of Missouri. The western limit
extends from southeastern Kansas and central Oklahoma through eastern Texas (Carr
1952, Conant 1975, Ernst and Barbour 1989, Pritchard 1989, USFWS 1991, Soule 1992).

The alligator snapping turtle is extremely rare in the northern portions of its range
(Smith 1961, Anderson 1965, Minton 1972, Johnson 1987, Pritchard 1989, USFWS
1991). Tt was considered extirpated from Indiana until one was caught in the White
River in 1991 (Grannan and Anderson 1992), and recent Kansas records revealed no evi-
dence of viable breeding populations (Shipman 1993). Pritchard (1989) speculated that
this species has declined, up to 95 percent, over much of its range. However, researchers
in Florida and Tennessee have reported that the alligator snapping turtle is less rare than
previously believed (USFWS 1991). Although there is general consensus that the alliga-
tor snapping turtle has declined, more data are required to accurately assess its status and
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Figure 1. Approximate distribution of alligator snapping turtles in the southeastern United States (Dena
Dickerson, Personal Communication, 1997)

conservation needs throughout its range (USFWS 1991, Soule 1992). Censuses to deter-
mine population densities of the alligator snapping turtle are difficult to achieve because

of its secretive, nocturnal habits and highly aquatic nature (Pritchard 1989, Soule 1992).

No known estimates of overall population size are available in the literature.

Plant Communities Used by Alligator Snapping Turtles

Alligator snapping turtles are highly aquatic, very rarely basking in the sun or other-
wise leaving the water except to lay eggs (Johnson 1987, Ernst and Barbour 1989). The
literature contains little information about plant community types used by these turtles.
However, Sloan and Taylor (1987) reported that alligator snapping turtles in Louisiana
wetlands preferred aquatic habitat consisting of bayou channels bordered by baldcypress
(Taxodium distichum) or lakes with flotant (floating mats of dense herbaceous vegetation)
associated with baldcypress or buttonbush (Cephalanthus occidentalis) habitat. Major
species comprising flotant include alligator weed (Alteranthera philoxeroides), water hya-
cinth (Eichhornia crassipes), water pennywort (Hydrocotyle spp.), water hyssop (Bacopa
caroliniana), common frogbit (Limnobium spongia), bur-marigold (Bidens laevis), cattail
(Typha latifolia), parrotfeather (Myriophyllum brasiliense), water-velvet (Azolla carolini-
ana), duckweeds (Lemna spp.), and Ludwigia spp. (Sloan and Taylor 1987, Harrel et al.
1996). Ewert (1976) found 16 nest sites along 10 km (6 miles) of the Appalachicola River
in Franklin and Gulf counties, Florida. Alligator snapping turtles used a wide variety of

Species Profile: Alligator Snapping Turtle 7




terrestrial sites for nesting, but the dominant vegetation along this section of the river was
southern floodplain forest.

Significance of Alligator Snapping Turtles

Historically, alligator snapping turtles and their eggs were of local economic impor-
tance, harvested for human consumption by individuals and commercial turtle trappers
(Carr 1952, Pritchard 1989). Although alligator snappers are still harvested in some
States, declining numbers have led to regulation or suspension of harvest by other States
(Pritchard 1989, USFWS 1991, Soule 1992). The species may be important in the dispersal
of many wetland plant species (Ernst et al. 1994).

Life History and Ecology

Alligator snapping turtles frequent rivers, streams, canals, lakes, oxbows, and sloughs
with permanent water (Johnson 1987, Ernst and Barbour 1989). Along the gulf coast,
they may inhabit areas of brackish water for considerable periods of time (Mount 1975).
The species is primarily nocturnal, usually hiding during daylight hours. Alligator snap-
ping turtles seldom swim but move about by slowly walking along the bottom of a water
body (Johnson 1987). In northeast Louisiana, Sloan and Taylor (1987) found that adult
alligator snapping turtles in Black Bayou Lake and adjoining Bayou Desiard have a mini-
mum home range of 18 to 247 ha (44.5 to 610 acres). Harrel et al. (1996) calculated the
linear home range of subadults in Bayou Desiard and found that mean home range
length was 3.5 km (2.2 miles) for subadult males and 1.4 km (0.9 miles) for subadult fe-
males. Pritchard (1989) and Shipman (1993) reported that alligator snappers in riverine
environments may continue to move upstream for decades, but little quantitative data
exist to support this contention.

Alligator snapping turtles are long-lived; ages of captive specimens have ex-
ceeded 60 years (Pritchard 1989). Small alligator snapping turtles are probably prey for
larger turtles and alligators (Alligator mississippiensis). Humans are the only predators
of adult alligator snapping turtles (Ernst et al. 1994). Nests often are destroyed by floods
and predators (USFWS 1991). For example, raccoon (Procyon lotor) predation on nests
may be high in some areas (J. Brent Harrel, Personal Communication, 1997).

Reproduction and development

Alligator snapping turtles become sexually mature between 11 and 15 years of age;
males are sexually mature at a skull length of 115 mm (4.5 in.) and females at 112 mm
(4.4 in.) (Dobie 1971). Breeding occurs from February to April in Florida but probably
later in the Mississippi River Valley (Ernst and Barbour 1989). Courtship and mating
take place in the water (Johnson 1987). Copulation lasts 5 to 25 min (Allen and Neill
1950, Grimpe 1987, Harrel et al. 1996).
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Approximately 2 months after copulation, the female emerges from the water and
deposits 16 to 52 eggs (clutch size is positively correlated with female size) in a flask- or
funnel-shaped nest cavity excavated with the hind feet; she covers the eggs and immedi-
ately returns to the water (Allen and Neill 1950, Dobie 1971, Ernst and Barbour 1989).
The spherical eggs are 30 to 51 mm (1.2 to 2.0 in.) in diameter and have a smooth, white,
unglazed, hard shell. Incubation lasts from 90 to 140 days, with most young emerging in
September or October (Dobie 1971, Emst and Barbour 1989). Upon emergence, hatchlings
immediately proceed to water (Allen and Neill 1950). Hatchlings have dark gray skin, a
long tail, and a rough brown to black carapace that is approximately 44 mm (1.7 in.) long
(Dobie 1971, Ernst and Barbour 1989).

Food habits

The alligator snapping turtle is an opportunistic omnivore. It feeds mainly on fish but
will consume almost anything of animal origin, including carrion (Ernst et al. 1994).
Common prey items are fish, mussels, snails, and smaller turtles; other foods include
fruits and aquatic plants. Young presumably eat small fish, aquatic insects, mollusks,
and snails. This species is unique among North American turtles because of its ability to
attract fish to its mouth with its unique wormlike appendage. This appendage is wiggled
while the mouth is gaping; when a fish ventures close enough, it is captured and eaten
(Carr 1952, Conant 1975, Ernst and Barbour 1989, Mount 1975, Johnson 1987, Pritchard
1989).

Habitat Requirements

Aquatic habitat

Alligator snapping turtles utilize a variety of aquatic habitats and require large areas
of permanent water. These turtles prefer mud substrates and abundant aquatic vegetation
(Ernst and Barbour 1989). Shipman (1993) found that an alligator snapping turtle in
Kansas preferred aquatic habitats with abundant cover, detritus, mud substratum, and pool
habitat. Sloan and Taylor (1987) reported that alligator snapping turtles in northeastern
Louisiana preferred cypress-bordered channels and shallow-water areas with dense float-
ing vegetation and buttonbush; use of these habitat types was three times greater than
availability. Microhabitat was a significant feature of total habitat, and a structure (e.g.,
logs, buttonbush, stumps, and branches) was the most frequently used microhabitat
(Harrel et al. 1996). In addition to cover, the structures are used as climbing aids for
obtaining air; these bottom-walking turtles are relatively poor swimmers compared with
other aquatic turtles.

Winter hibernacula are important elements of the alligator snapping turtle’s habitat.
The turtle becomes quiescent in early fall and spends the winter months in hibernacula
such as undercut riverbanks and deep holes in bayous and lakes (Pritchard 1989, Harrel
et al. 1996).
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Nesting habitat

Nests usually are located near water on high and well-drained sites (Pritchard 1989)
such as natural or artificial berms bordering aquatic environments (USFWS 1991). Natural
sites may consist of large or small sandy mounds (Ewert 1976, Pritchard 1989) or knolls
near water (Pritchard 1989). Large mounds used by nesting turtles along the Apalachi-
cola River in Florida were old dredged material sites sparsely covered with vegetation
(Ewert 1976, Ewert and Jackson 1996). Sites ranged from unshaded and xeric to shaded
and mesic; a preference for any particular plant community type was not evident. How-
ever, alligator snapping turtles did not locate nests on open sandbars or low, forested
ground with leaf duff and matted roots. Substrate of nests was either sand or sand mixed
with silt and organic alluvium. The nests on the Apalachicola River averaged 12 m (39 ft)
from the nearest water, but a nest on an island in Lake Iamonia was 72 m (236 ft) away.
Allen and Neill (1950) reported that other nests in Florida were up to 50 m (164 ft) from
water.

Impacts and Causes of Decline

The long-term decline of the alligator snapping turtle has been attributed to the actual
or potential effects of (a) destruction, modification, or reduction of its habitat or
range; (b) overharvesting for commercial, recreational, scientific, and educational pur-
poses; and (¢) its low reproductive potential. Human-induced habitat alterations such as
damming of rivers, channelization and ditching for flood control and navigation, human
recreation, and pollution have altered or reduced the quality of the alligator snapping turtle’s
natural habitat throughout its range (USFWS 1991; Pritchard 1989; J. Brent Harrell,
Personal Communication, 1997).

The damming of rivers has eliminated much natural habitat for the alligator snapping
turtle (Pritchard 1989). Construction of artificial impoundments has created additional
habitat in some areas, but easy access renders turtles more vulnerable to human predation
in such impoundments. Dams and roads associated with artificial impoundments may
also eliminate or impede movements, resulting in the fragmentation of populations
(Johnson 1987, George 1988, Pritchard 1989, USFWS 1991).

Channelization and ditching of rivers and streams for flood control and navigation
reduce backwater habitats, the preferred habitat for alligator snapping turtles (Pritchard
1989, USFWS 1991). Channelization reduces species biodiversity and biomass (Robinson and
Buchanan 1988), especially by removal of submerged trees (snags) that provide habitat
for many aquatic vertebrate and invertebrate species. Consequently, prey item diversity and
abundance is decreased (Pritchard 1989, USFWS 1991). Although the deposition of dredge
material may bury turtle nests, it has also provided nesting habitat for the alligator snapping
turtle (Pritchard 1989). However, J. Brent Harrel (Personal Communication, 1997) suggested
these areas may not be suitable nesting sites because they are too open and exposed to sun-
light; sex of turtles often is determined by soil/substrate temperature during incubation,
and skewed sex ratios may result from artificial nesting habitats (Ewert et al. 1994).
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Recreational activities (e.g., off-road vehicles, camping) may impact alligator snapping
turtles through disturbances that destroy nests or prevent nesting. In many areas, espe-
cially on sandbars, the density of recreational users can be so high that an entire area may
be disturbed several times during the nesting season. However, the mechanisms and
extent of this impact are unknown (USFWS 1991).

Although water pollution may negatively affect alligator snapping turtles both di-
rectly and indirectly, direct effects have not been documented. Indirect effects include
impacts on other aquatic organisms that may reduce or eliminate prey items. Because the
turtles are long-lived and high on the trophic chain, bioaccumulation of toxic chemicals
in body tissues can occur and potentially affect their biology (USFWS 1991). Hall
(1980) indicated that pesticide residues negatively affected snake reproduction; however,
the extent of effects on turtle health and reproduction are unknown (USFWS 1991).

Unregulated harvest probably has been the factor most responsible for decline of the
alligator snapping turtle (Pritchard 1989). Commercial harvest was historically wide-
spread in the Southeast because the turtle was a popular item in markets of New Orleans,
LA, and St. Louis, MO (Carr 1952). Although the harvest of alligator snapping turtles
has been prohibited in most States within its range, it is still allowed in Louisiana and has
only recently been prohibited in Alabama, Florida, Georgia, and Mississippi. No data
were available on the levels of commercial harvest in these States. Personal observations
and opinions suggested that the alligator snapping turtle is extremely vulnerable to unregu-
lated commercial harvest, and populations could be reduced to levels where combined effects
of habitat degradation and fragmentation could result in extinction (Pritchard 1989,
USFWS 1991). The extent to which depletion of alligator snapping turtle populations by
harvest is exacerbated by habitat loss, habitat fragmentation, and pollution is unknown
(USFWS 1991).

Data were not available for levels of recreational or incidental harvest; however, many of
the accounts by Pritchard (1989) and post-1983 records found during a status review by the
USFWS (1991) were of turtles captured incidentally on setlines and trotlines. When aban-
doned, these lines may remain in the environment for long periods of time, but the rate of inci-
dental capture of alligator snapping turtles on these lines is unknown (USFWS 1991).

Alligator snapping turtles are captured for sale in the pet trade, and their popularity in
the United States has increased as their numbers have declined. They are also popular as
pets in Asia (Peter Pritchard, Personal Communication, 1995). Turtles used in the pet
trade are often obtained from private turtle farmers. The impact of the pet trade on alliga-
tor snapping turtle populations is unknown (USFWS 1991); however, Pritchard (1989)
believed it to be inconsequential because the large size of the turtle reduces its wide-
spread appeal.

On military installations, maneuvers that degrade riparian habitats, thereby eliminating
nest sites or impacting water quality, may contribute to unsuitable habitat for alligator
snapping turtles. Harvest of alligator snapping turtles on Department of Defense lands
should be prohibited.
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Management and Protection

Habitat management

Known and potential habitat should be managed to protect its ecological integrity.
Management should include (a) maintaining the natural vegetation and hydrology;
(b) preserving natural upland buffers; and (c) avoiding dams, pollution, and alterations of
hydrology, stream course, or bank vegetation (Soule 1992). To protect water quality and
nesting habitat, a buffer strip at least 75 m (246 ft) wide can be established around habitats
bordering aquatic environments where snapping turtles occur (Soule 1992).

Protection

Humans are the principal predator of the alligator snapping turtle (Soule 1992).
Pritchard (1989) recommended protection from commercial harvest and limits on per-
sonal collection. Monitoring nest predation and providing appropriate control measures
may be necessary to allow a population to recover from low numbers (Soule 1992).

Habitat Assessment Techniques

Military installations within the range of the alligator snapping turtle should conduct
periodic surveys to locate, map, and characterize potential habitat for the species. Potential
habitats are rivers, lakes, swamps, sloughs, oxbows, canals, and artificial impoundments
(Johnson 1987, Ernst and Barbour 1989). Information to be documented includes sur-
face area and average depth of water, annual water level fluctuation, percent of each asso-
ciated vegetation type, plant species composition, and dominant plants (Sloan and Taylor
1987). These parameters may help define habitats preferred by alligator snapping turtles
on a specific installation.

Inventory and Monitoring—Census Methods

Systematic population surveys and censuses of the alligator snapping turtle are diffi-
cult to achieve because the secretive nature of the species limits observation, especially
where it is rare. Time and manpower required to capture the number of turtles needed for
an adequate sample size can also be prohibitive. If a survey or census is desired, available
methods for capturing turtles include polling (single-pronged hook attached to stout pole)
(Dobie 1971) and baited hoop nets. Dobie (1971) was opportunistic and examined ap-
proximately 208 alligator snapping turtles caught on trotlines set by commercial fishermen.
Sloan and Taylor (1987) and Harrel et al. (1996) used baited hoop nets to capture alligator
snapping turtles for radiotelemetry studies. Weight, sex, and body measurements should
be taken at the time of capture (Dobie 1971), and age can be determined by counting the
annuli (growth rings) on the second pleural scutes (Dobie 1971, Morris and Sweet 1985).
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If time or manpower prohibit censuses, investigations should be focused on determining
known and potential habitat present on the installation.
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