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SummARY. — Thelogger head musk turtle, Sternotherus minor, isa small, highly aquatic speciesthat
occupies a variety of habitats throughout its range in the southeastern United States. It is a
conspicuous and common freshwater turtlein the spring runs, streams, and riversof northern and
western Florida. Asaresult, it hasbeen subject to somepressurefrom commer cial collector sfor sale
inthepet trade. Nevertheless, theseturtlesareprolificand populationsappear tobestablein certain
Floridariver systems. In fact, logger head musk turtlesreach amongthehighest densitiesknown for
any speciesof turtle. Under ideal habitat conditionsat ahead springin northwest Florida, logger head
musk turtle density was reported to be 2857 per hectare. Sternotherus minor can be distinguished
from other musk and mud turtles by the presence of a weak single plastral hinge, dark markings
against alight background on thehead, two barbelson thechin, threekeelson abrown car apace, and
overlapping carapacial scutes. In northern Florida, mating has been observed in the field in
September, November, March, and April. Female receptivity to mating peaks from April to May.
Femalesin north central Florida may lay 2 or 3 clutches of eggs each year, with a maximum of 5
clutches. These are laid between September and July, sometimes at communal nest sites. Typical
clutch sizeranges from 1-5 eggs (averaging 3), with the number of eggs positively correlated with
femalecar apacelength. Incubation takes61-119 days, with slower embryonicdevelopment resulting
from cool weather. Sex is determined by mean incubation temperature; only females result from
temperaturesof 30°C or higher, and mostly femalesar eproduced at temper atures27-30°C and 24°C
or less. Mostly malesare produced at inter mediate temper atur es of 25-26°C. Given their ability to
thriveand reproducein suitablefreshwater habitat, loggerhead musk turtlesarenot likely tobecome
serioudly threatened unlessthe water quality in theriversand streams deterior ates.

ConservATION StaTUs. — FNAI Global - G5 (Demonstrably Secure), State - S4 (Apparently Secure);
ESA Federal - Not Listed; State- Not Listed; CITES- Not Listed; IUCN Red List - Not Listed (LC-
Least Concern).

Species Recognition. —Theloggerhead musk turtle,
Sternotherus minor, is a small species (up to 14.5 cm
carapace length; Enge and Foster, 1986; Camp, 1986)
with a highly domed brown shell with black flecks or
streaks (Fig. 13-1). The brown head can be quite large,
with a pointed snout and obvious, dark dots and/or
blotches (Figs. 13-1, 13-2, 13-3). This species lacks
prominent facial stripes. The skin isbrown to gray with
dark brown or black markings (lverson, 1977b). The
underside of the neck and limbs has a pink or reddish
tinge, blending to brownish orange on the lower jaw and
cream brown on the upper jaw (Tinkle, 1958a). Two
barbels are present on the chin (Iverson, 1977b). The
plastron is unmarked; pinkish to dull orange in color in
juveniles, fading to a duller shade of orange, cream, or
yellow in adults (Fig. 13-4), but may be stained a darker
color. The carapace has overlapping scutes. The reduced
plastron (Fig. 13-4) has 11 plastral scutes, including a
single gular scute. There is a single, indistinct plastral
hinge between the abdominal and pectoral scutes. The
pectoral scutes are square in shape. The first vertebral
scute does not contact the second marginal, and thetenth

and eleventh marginal scutes are raised above the line
formed by more anterior marginals (Iverson, 1977b).

Hatchlings have amedian keel and two obvious lateral
keels on a carapace that is colored as those of adults. The
three keels become less apparent with increasing size and
age(Tinkle, 1958a). Theplastron of new hatchlingsisbright
pink (Fig. 13-5).

The adult head is adapted to consuming gastropods,
with sizeable muscul ature and wide dentary surfaces for
crushing shells. Adults have a pugnacious disposition and
bite readily (Carr, 1952, among others). Like other musk
turtles, agland contai ning amal odorousyell owish secretion
islocated at the base of each limb near the bridge (Ehrenfeld
and Ehrenfeld, 1973).

Sernotherus minor can be distinguished from other
musk and mud turtles by the presence of a single plastral
hinge(vs. twohingesinmost mudturtles, genusKinosternon),
dark markings against a light background on the head (vs.
prominent facial stripes), two barbelson the chin (vs. onthe
neck or on the neck and chin), three keels (vs. one keel), a
basically brown carapace (vs. a basically black shell), and
overlapping carapacial scutes (vs. carapacial scutes not
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Figure 13-1. Juvenile loggerhead musk turtle, Sternotherus minor, from Marion Co., Florida. Photo by Alice Monroe.

overlapping those more posterior) (Iverson 1977b: Conant
and Collins, 1998).

Taxonomic History. — Theloggerhead musk turtlewas
originally described by Agassiz (1857) as Goniochelys mi-
nor based on aseriesof specimensfrom the neighborhood of
Mobile, Alabama; Columbus, Georgia; and New Orleans,
Louisiana. The type-locality was restricted to Columbus,
Georgia by Schmidt (1953). Strauch (1862) assigned this
turtleto the genus Aromochelys, but it wasreassigned to the
genus Sernotherus by Stejneger (1923). Carr (1952) re-
ferredtotheloggerhead musk turtleas Ster nother uscarinatus
minor. However, Tinkle (1958a) resurrected the name
Sernotherus minor in his review of the genus.

Turtlesof thegenus Ster notherusare membersof the
family Kinosternidae, subfamily Kinosterninae.

Figurel13-2. Head of juvenilel oggerhead musk turtle, Sernotherus
minor, from Liberty Co., Florida. Photo by Dick Bartlett.

“Sternotherus’ isderived fromthe Greek “ sternon” mean-
ing “chest” and “thairos” meaning “hinge,” in reference
to the hinged plastron. The plastron opens anteriorly to
permit the large head size, the consumption of large
gastropods, and the defensive stance of retracting the
head while keeping the jaws agape (Bramble et al.,
1984). The species name minor refersto its smaller size
when compared with S. carinatus (Agassiz, 1857).
There are two subspecies of Sternotherus minor:
Sternotherus m. minor, the loggerhead musk turtle, and
Sternotherus m. peltifer, the stripe-necked musk turtle
(Smith and Glass, 1947). Intergradation between the
subspecies occursin Alabama and west Florida (Mount,
1975; Iverson, 1977a). Because of its similarity and
complementary distribution in northern Alabama,

Figure 13-3. Head of adult loggerhead musk turtle, Sternotherus
minor, from Marion Co., Florida. Photo by Tim Walsh.
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Figure 13-4. Plastral view of adult female (left) and adult male
(right) loggerhead musk turtles, Sernotherusminor, fromMarion
Co., Florida. Photo by Tim Walsh.

Sternotherus depressus, the flattened musk turtle, was
considered a subspecies of S. minor by some authors
(e.g., Tinkleand Webb, 1955; Mount, 1975); however, it
isnow regarded asadistinct species(Seidel and L ucchino,
1981; Seidel etal., 1986; Ernst et al., 1988; Walker et al .,
1995; lverson, 1998).

Preliminary work on geographic variation in DNA
sequences hasbeen done (Walker et al., 1995). However,
additional studies with more compl ete geographic sam-
pling are needed in order to compare with the patterns of
morphological variation on which the subspecies are
based.

Sternotherus minor is known to hybridize with S
odoratus in captivity (Folkerts, 1967), and suspected hy-
brids have been found in the field in the Rainbow River in
Florida (lverson, unpubl. data). Sternotherus minor is

Figure 13-5. Plastral view of hatchling loggerhead musk turtle,
Sernotherus minor, from Gilchrist Co., Florida. Photo by John
lverson.

suspected of hybridizing with S depressus in Alabama
(Estridge, 1970).

DISTRIBUTION

Geographic Distribution. — The loggerhead musk
turtleisfound in the southeastern United States (I verson,
1977b, 1992) from southwestern Virginia (Mitchell,
1994), eastern Tennessee (Scott et al., 2000), and west-
ern North Carolina (Palmer and Braswell, 1995), south
through eastern Georgia (Williamson and Moulis, 1994)
to central Florida (Iverson and Etchberger, 1989), and
west through Alabama (Mount, 1975) to the Pearl River
system of south-central Mississippi and Washington
Parish, Louisiana (Dundee and Rossman, 1989).

Thedistribution of theloggerhead musk turtleinFlorida
includes at least 29 countiesfrom asfar south asthe central
peninsula close to Orlando (Seminole County) in the St.
John'’ sdrai nagesystemandfurther westintheWithlacoochee
River system in Sumter County (Stevenson and Crowe,
1992). It is found across the northern one-third of the
peninsula and west throughout the panhandle (Iverson and
Etchberger, 1989; Fig. 13-6). The population in the
Withlacoochee drainage in Marion, Citrus, and Sumter
countiesappearsto havebeenintroducedtothat river system
in the late 1950s (Meylan et al., 1992; lverson and Paull,
2004; Huestis and Meylan, 2004). A single record for
Highlands County (Meshaka and Gallo, 1990) probably
represents an introduction.

Ecological Distribution.—Theloggerhead musk turtle
isahighly aquatic speciesthat inhabits spring runs, creeks,
rivers, oxbows, swamps, and sinkhole ponds (review in
Ernst et al., 1994). It favors areas around submerged fallen
trees and snags where sandy or rocky substrate is present
(Jackson, 1988, among others). In northern and centra
Florida, itismost abundant in clear spring runs (Marchand,
1942; Carr, 1952; Berry, 1975; Iverson, 1977a; Cox and
Marion, 1978, 1979; Meylan et a., 1992; Onorato, 1996;
Guntermann, 1998).

HABITAT RELATIONS

Activity. — Loggerhead musk turtles are not strong
swimmers and are more often seen walking along the
bottom rather than swimming (Ditmars, 1936). Carr
(1952) observed that their sometimes furious swimming
motions only produced slow progress. In clear artesian
springs and spring runs in Florida, loggerhead musk
turtles are often seen walking on the river bottom or
swimming in the aquatic vegetation at depthsof 2to4 m
(JBI and RTZ, pers. obs.). Hensley (1994) observed an
adult male S. minor at 12.5 m depth in a spring-fed
sinkhole at Manatee Springs State Park, Florida, feeding
on a crayfish; after several seconds, the turtle retreated
beneath alog 13 m deep. This observation suggests that
S. minor can forage at considerable depths when those
habitats are available. Based on trapping evidence (e.g.,
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Figure 13-6. Known distribution records for the loggerhead musk turtle, Sternotherus minor, in Florida. Inset: distribution records from
entire range of S. minor (adapted from Iverson, 1992; distribution in inset map not current for Florida as presented here). This speciesis
thought to be introduced to the Withlacoochee River (south) system (Meylan et a., 1992; Huestis and Meylan, 2004). The southeastern-
most record in Highlands Co. (yellow dot) probably represents an escaped individual.

Tinkle, 1958b), loggerhead musk turtles feed mostly at
dawn and dusk; however, they have also been observed
foraging throughout the daytime, as well as late after
dark (P. Meylan and JBI, pers. obs.).

Hatchling, juvenile, and adult loggerhead musk turtles
often seek shelter in submerged crevices or root-snags
(Jackson, 1988). They also occupy crayfish burrows and
submerged hollow logsasretreats (JBI and P. Meylan, pers.
obs.). During periods of cooler weather they remain hidden
in the safety of these retreats (RTZ, pers. obs.).

Loggerhead musk turtles spend nearly al of their time
inwater; terrestrial recordsarevery rare (JBI, unpubl. data).
They have the ability to remain submerged indefinitely in
well-oxygenated water (Belkin, 1968). Ditmars (1936) kept
severa in a deep aquarium with no means of leaving the
water. Theturtlescametothesurfaceoccasionaly, but spent
most of the time crawling about the bottom of the tank.
Similar to many other highly aquatic turtles, thisspeciescan
obtaindissolved oxygenfromwater viathebuccopharyngeal
lining (Belkin, 1968; Gatten, 1984).

In the Florida springs which have constantly warm
water temperatures, S. minor appearsto beactiveyear-round
(Iverson, 1978; Cox and Marion, 1978; Jackson, 1988;
Huestisand Meylan, 2004). Farther north, loggerhead musk
turtles hibernate in cold weather, from December to Febru-
ary, probably in soft mud bottoms of waterways, in sub-
merged rock crevices, and in the bank burrows of muskrats
(Ernst et a., 1994).

Carr (1952) thought thisspeciesto be extremely fond of
basking, and willing to undergo considerable exertion to
climbtothehighest branch, stump, or cypresskneeavailable
to bask. One male loggerhead musk turtle that he observed
wasbalanced precariously for over an hour onthepointedtip
of a cypress knee, amost two meters above the water, its
every muscle quivering in the effort to remain in the sunlit
area. Later authors (Tinkle, 1958b; Mount, 1975; Mitchell,
1994) have cited the climbing ability of S minor, but
suggested that the turtle’ s basking behavior is poorly devel-
oped. On several occasions RTZ saw loggerhead musk
turtles basking in April or May on fallen tree snags or in
shallow water (entire carapace exposed and dry) along the
Apalachicola River. At least four captured specimens had
leeches attached to the soft tissue of their leg sockets or on
thefleshy portion of their plastron. Basking in S. minor may
be a function of season or environmental temperature, but
thisbehavior by theturtle may also bean attempt torid itsel f
of parasites (RTZ, pers. obs.).

GROWTH AND REPRODUCTION

Growth. — There is considerable variation in growth
rate across the range of S. minor. In west Florida, males
reached 55 mm CL in 5.6 yrs (Cox et a., 1991), but in the
Rainbow Riverinnorth Floridathey attainedthat sizeinonly
2 yrs (Onorato, 1996). Similarly, in west Florida females
reached 80 mm CL in 8 yrs (Cox et al., 1991), but in north



Kinosternidae — Sternotherus minor 201

Floridathey attained that sizein4.5-5 (Onorato, 1996) or 5—
6 yrs (lverson, 1978).

Dimorphism. —Femalesgrow significantly larger than
males, averaging about 4 mmlongerin CL (lverson, 19774).
Carr (1952) noted that the long thickened tail of male
loggerhead musk turtles is muscular and prehensile, with a
terminal spine, and is often folded in two placesin order to
fit beneath the posterior edge of the carapace. Adult females
have much shorter, slimmer tails than males. The anal
opening isposterior to the carapacial marginin males (Ernst
et al., 1994), and concavity of the plastronin malesisslight
or absent (Carr, 1952). A patch of tubercul ate scales on the
posterior surface of the crus and thigh of each hind leg is
present in adult males (Iverson, 1977b). Both mature males
and females (especiadly in S. m. minor) have noticeably
enlarged (megacephalic) heads(Tinkle, 1958b). Nolan (1991)
reported that the heads of adult females are noticeably paler
than the darker heads of males.

Maturation. — Some geographic variation in sexua
maturity exists, but in all cases malesreach sexual maturity
first and at smaller sizesthan females. In northwest Florida,
males mature at 55 mm CL (40 mm plastron length) in an
average of 5.6 yrs (Cox et a., 1991), and those in central
Florida mature at ca. 60 mm CL (ca. 45 mm PL) at 3 yrs
(Etchberger and Stovall, 1990).

Females maturein northwest Floridaat 70 mm CL (ca
50 mm PL) after 8 yrs (Cox and Marion, 1978; Cox et al.,
1991); those in north central Florida (Iverson, 1978) and in
central Florida (Etchberger and Ehrhart, 1987) matureat ca.
80 mm CL (ca. 60 mm PL), but after 4.5-5.0 and 6 yrs,
respectively.

Male Sexual Cycle. —In male S minor from central
Florida the testes enlarge from March through June as
spermatogenesis begins, and maximum testis size occurs
from August to October (Etchberger and Stovall, 1990).
Testicular regression occursfrom October to December, and
by March the testes have shrunk to the size of those of
juvenile males.

Agonistic behavior has been observed between males
(Jackson, 1969). Captive adult males kept together in the
presence of afemale had to be separated due to aggressive
behavior; however, the males were not aggressive toward
males of other species (Nolan, 1991). Notching on the
carapace edges of this species was abandoned as a marking
method at Rainbow Run because in older malesthe margin
of the shell becomesbadly eroded (P. Meylan, pers. comm.;
see also Jackson, 1965). At least part of thiserosion may be
due to aggressive encounters between adults (P. Meylan,
pers. comm.).

Female Sexual Cycle.—Foallicular enlargement begins
in late August or September and continues through the
following June (Iverson, 1978). Ovulation and oviposition
occur from September or October through June or July
(Iverson, 1978; Cox and Marion, 1978; Etchberger and
Ehrhart, 1987). InFlorida, femaleshavenodistinct period of
ovarian regression during the year; however, thereisabrief
period of quiescenceinlate July and August (Iverson, 1978).

Courtship and Mating. — Courtship and mating of
loggerhead musk turtles have been observed in the labora-
tory and in the field (Sachsse, 1977; Cox et a., 1980; Bels
and LiBois, 1983; Nolan, 1991; Bels and Crama, 1994,
Kirkpatrick, 1997). All wild matingswere observedin early
to mid-morning, and mated pairs remained completely sub-
merged and partly concealed, and appeared to favor shaded
areas (Cox et a., 1980). If disturbed, the pairs quickly
uncoupled (Cox et a., 1980). As many as six males have
been observedtryingtomatewith asinglefemal eat thesame
time (Ashtonand Ashton, 1985). Innorthern Florida, mating
has been observed in the field in September, November,
March, and April (Cox, 1978; Cox et al., 1980). Female
receptiveness to mating in northern Florida peaked from
April to May; however, in captivity mating may occur
virtually year-round (Nolan, 1991; Schilde, 2001). Logger-
head musk turtles reproduce readily in captivity (Rodel,
1989; Rogner 1996; Guntermann, 1998; Schilde, 2001).

No elaborate pre-copulatory behaviors have been ob-
served on the part of the male (Cox et a., 1980; Bels and
Libois, 1983; Nolan, 1991; Belsand Crama, 1994). Themale
rapidly approaches the female, sniffing at her cloaca and
bridge. The female sometimes attempts to escape, with the
malein closepursuit with hishead extended toward her shell
or head but without contact. Occasionally themalewill face
the female€' shead and swing his head sideto sidein front of
her nose. In addition, he may bite at her shell or legsduring
sniffing or prior to mounting. Themal ethen mountsher shell
from behind and graspsthe edge of her carapacewithall four
feet, curling his tail under hers to bring the cloacae into
contact. The malethen positionshimself nearly perpendicu-
lar to the female’s carapace, and mutual tail grasping pre-
cedes intromission. Occasionally the female may begin
moving away during copulation, dragging the male upside
down behind her, but still attached. In the laboratory, the
entire sequence from initiation to completion took 2.67
hours (Cox et al., 1980). Coitus lasted 30 min in captives
observed by Nolan (1991).

Nesting. — The only known regular terrestrial activity
in this species occurs when females emerge for egg-laying
(Mount, 1975; Cox and Marion, 1978; Gunterman, 1998). In
northern Florida, gravid females apparently |eave the water
on nesting forays only in the early morning (0300 to 0900
hrs) following rain events (Cox and Marion, 1978). As a
predator avoidance strategy, females may bury themselves
while nesting, perhaps for several days (Cox and Marion,
1978). Eggs are sometimes laid singly or in groups in
shallow holesor scrapesin the soil, especially at the base of
trees or beside logs (Carr, 1952; Mount, 1975). However,
most nests examined by Cox and Marion (1978) in northern
Floridawerelocated between 1 and 3.5 m above the water,
and up to 40 m from the water’ s edge. They found the eggs
at adepth of 8-15 cm bel ow ground surface, thus supporting
their speculation that females may bury themselves to nest
(Cox and Marion 1978).

Eggs. —Eggsareelliptical, 21.2-33.0 mm long and
12.7-20.0 mm wide, and weigh between 2.0 and 6.7 g
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(Cox and Marion, 1978; lverson, 1978; Packard et al.,
1984; Etchberger and Ehrhart, 1987; Nolan, 1991;
Mitchell, 1994; Nagleet al., 1998). Egg sizeisgenerally
not correlated with female body size (Iverson, 1978;
Etchberger and Ehrhart, 1987); however, egg mass esti-
mated from egg length and width was correlated with
body size in one population in northwest Florida (Cox
and Marion, 1978). Eggshells are about 0.32 mm thick
(Packard et al., 1984), and the brittle eggshell istranslu-
cent pink when first laid, changing to white and opaque
as the embryonic membranes develop (Iverson, 1978).
Eggshells may crack late in incubation and extrude a
viscous liquid without negative consequences to embry-
onic development (Iverson, 1978).

Clutch Size and Reproductive Potential. — Females
innorth central Floridamay lay 2 or 3 clutcheseach year,
with a maximum of 5 clutches, between September and
July (lverson, 1977c; Cox and Marion, 1978; Iverson,
1978; Etchberger and Ehrhart, 1987). Clutch size ranges
from 1-5 eggs, averaging 3, with the number of eggs
positively correlated with female carapacial length
(Sachsse, 1977; Cox and Marion, 1978; Iverson, 1978;
Etchberger and Ehrhart, 1987). Tinkle (1958b) estimated
that female S. m. minor could produce an average of 6.3
eggs a year, but no precise localities were provided. In
northwest Florida, Cox and Marion (1978) estimated
annual reproductive potential to be 9.2; whereas I verson
(1978) estimated it to be 7.5 in north-central Florida, and
Etchberger and Ehrhart (1987) estimated it to be 5.9 in
central Florida. These data suggest alatitudinal increase
in reproductive potential in this species.

Incubation and Hatching. —Incubation lastsfor 61—
119 days, with slower embryonic development resulting
from chilling (Iverson, 1978; Ewert, 1985; Ewert and
Nelson, 1991; Nolan, 1991). Sex determination in all
kinosternidsisalso afunction of incubation temperature
(Ewert and Nelson, 1991). For S. minor only females
result from temperatures of 30°C or higher, and mostly
females are produced at temperatures 27-30°C and 24°C
or less (Ewert and Nelson, 1991). Mostly males are
produced at intermediate temperatures (25-26°C; Ewert
and Nelson, 1991).

Hatchlings. —Hatchling CL is22-30 mm; PL is 16—
21 mm (Cox and Marion, 1978; Iverson, 1978). Neill
(1948) found two loggerhead musk turtle eggs that a
plow had unearthed on a hillside in August in Georgia.
When opened, the eggs contained fully formed hatchling
turtles with some yolk still attached. The hatchlings
made only feeble movements, but were both fully ableto
void their musk glands, a defensive reaction that may
reduce predation. Lehmann (1984) reported twin turtles
from the same egg in captivity.

POPULATION BIOLOGY

Density and Biomass. —L oggerhead musk turtlesreach
among the highest densities known for any species of turtle

(Iverson, 1982). Marchand (1942) reported seeing 500 or
more in a day of snorkeling in the Ichetucknee River in
Columbia Co., in north Florida. Cox and Marion (1979)
reported the density of loggerhead musk turtles under ideal
conditionsin anorthwest Floridahead spring to be 2857 per
ha. Meylan et al. (1992) estimated 127 S. m. minor per hain
Rainbow Run, Marion County, Floridaat a site where none
werefoundinthe1940s(Marchand, 1942). Inthe Tallapoosa
River in northern Alabama, Guyer and Herndon (1992)
reported an estimated density for S. m. peltifer of 105 per ha.

Population Structure.—Thesex ratio of both adultsand
juveniles fluctuates around 1:1 (Tinkle, 1958b; Cox, 1978;
Guyer and Herndon, 1992; Meylan et a., 1992). In a popu-
lation study at Rainbow Run, Onorato (1996) found that
juveniles (5 yrs or less) represented more than 65% of the
total population, although some turtles did live beyond 21
yrs. He postul ated that thiswas aresult of humansremoving
the largest individuals for pets or predation on adult turtles
by alligators.

INTERSPECIFIC INTERACTIONS

Community Sructure. —Meylan et a. (1992) studied
theturtle community in Rainbow Run, Marion Co., Florida,
determined population size/structure for S. minor and S.
odor atus (common musk turtle), and compared their results
to astudy of the same site by Marchand (1942). They found
a major shift in abundance from Pseudemys spp. to
Sernotherus spp. over the 50 year interval. Sternotherus
minor, which was not observed during Marchand’s study,
made up 66% of the turtle compositionin 1990; S. odoratus
increased from 11.2% of the turtle community to 25% over
the period.

Diet and Feeding. — The diet of wild juvenile S.
minor includesinsects, millipedes, spiders, earthworms,
snails, crayfish, clams, fish, carrion, aguatic plants, and
sometimes algae (Tinkle, 1958a; Folkerts, 1968; Ashton
and Ashton, 1985). Like other musk turtles, they are
primarily carnivorous and will swallow all kinds of bait
(Carr, 1952). There is an ontogenetic shift in food pref-
erences for S. m. minor from an insectivorous to
molluscivorous diet (Tinkle, 1958b). Adults primarily
consume snails and clams (Carr, 1952; Tinkle, 1958b;
Folkerts, 1968; Palmer and Braswell, 1995), and develop
powerful jaw musculature and expanded jaw surfaces to
crush the shells of their prey.

This species may show cannibalistic tendencies. A
captivejuvenile S m. minor killed and partially consumed 2
juvenile Trachemys scripta, a hatchling S, m. minor and a
juvenile S m. peltifer (Ernst et a., 1994).

Competition. — Carr (1952) noted that popul ations of
thisturtle were so large in some areas as to beg the question
of how they al found enough to eat. Where concentrated
populations of S. minor occurred, Carr (1952) found few or
no specimens of S. odoratus.

Sternotherus minor is similar morphologically to
other Sternotherus, especially S. odoratus, withwhich it
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issometimesmicrosympatric. Wherethey co-occur, there
is considerable overlap in their use of available food
resources, and some specimensof S. minor lack the usual
enlarged head and jaws which is typical of adults else-
where in Florida (Berry, 1975).

Predation. — Nest destruction can be caused by small
mammal s, crows, and reptiles (Ernst et al., 1994), although
no direct observations have been made of egg predation. In
captivity, northern scarlet snakes (Cemophora coccinea
copei) ate the eggs of S. minor and other species of turtles
readily and with frequency (RTZ, pers. obs.). The only
confirmed non-human predator on adults is Macrochelys
temminckii, the alligator snapping turtle (Pritchard, 1989).
However, S. minor can detect and avoid alligator snapping
turtles in their habitat by chemosensory means (Jackson,
1990). Ernst et al. (1994) aso speculated that alligators
consume these musk turtles. Britson and Gutzke (1993)
theorized that the brightly colored plastron of hatchlings
might be awarning coloration.

Parasites. —Endoparasites of loggerhead musk turtles
include roundworms, tapeworms, hematodes, trematodes,
lung flukes, and protozoans (Johnson, 1967; Gibbons and
Esch, 1970; Ernst and Ernst, 1977, 1978; Cox et a., 1988;
Kirkpatrick, 1997). Wild-caught specimens are sometimes
covered with algae (Ernst and Barbour, 1972), and are often
infested with leeches (Ernst et ., 1994; RTZ, pers. obs.).

THREATS

Increased boat traffic on rivers and springs disturbsthe
habitat of these turtles. The wakes of speedboats and/or
commercia tugboats pulling barges causes increased tur-
bidity of the water and shore-line erosion, thus adversely
impacting aquatic vegetation and reducing the long-term
suitability of the habitat.

Musk turtles are frequently caught on baited hooks by
fishermen (Carr, 1952), which often leads to the death or
serious injury of the individual when the hook is removed.
Several similar observationsweremadeontheApalachicola
River when fishermen on a sand bar were seen cutting the
headsoff adult S minor inorder toretrievetheir hooks(RTZ,
pers. obs.).

FloridaGameand Freshwater Fish Commissionregu-
lations allow the taking of two S. minor per person per
year, without permit or license required. The Florida
Nongame Wildlife Regulations of 20002001 also state:
“no person shall possess more than 50 eggs taken from
thewild in the aggregate of species of freshwater turtles
native to Florida. The purchase or sale of turtle eggs
taken from the wild is prohibited” (Florida Fish and
Wildlife Conservation Commission, 2001). The state of
Tennessee also permits the taking of two loggerhead
musk turtles per year without restriction, and the capture
of turtles “manually throughout the year or by use of
baited hooks, bows, dip nets, traps, or spearing” (Ten-
nessee Wildlife Resources Agency, 2002). Both states
prohibit the sale or capture for sale of loggerhead musk

turtles. All freshwater turtles not on Georgia’ s Protected
SpeciesList (including S. minor) may befreely hunted or
trapped in that state (Georgia Department of Natural
Resources, 2003). The effect of unregulated harvesting
on wild populations of loggerhead musk turtles is un-
known. However, sincethis speciesisreadily accessible
to snorklers in clear spring runs, it has been a regular
target of commercial collectorswho take animalsfor the
pet trade. Large numbers were taken from |chetucknee
spring run between USHwy 27 and the SantaFe River for
the pet trade in the late 1980s (K.M. Enge, pers. comm.
toP.A. Meylan). Itisnot knownif commercial collecting
on this scale continues at this time. Finally, automobile
traffic sometimes causes road mortality of nesting fe-
males (RTZ and JBI, pers. obs.).

STATUS

The status of S. minor has been reevaluated using the
criteria set out by the Florida Committee on Rare and
Endangered Species. Those definitions are available in the
prefacetoMoler (1992). Whilesomeloggerhead musk turtle
populations seem to be stablein certain river systems, there
isnot enough known about the overall abundanceor rarity of
this speciesin Floridato warrant placing it into a particular
protective status. Until more data are available it is recom-
mended that this species be listed as Status Undetermined
(SU). The Nature Conservancy has S. minor on its Natural
HeritageProgramList as” apparently secureglobally, though
it might be quite rare in parts of its range, especially at the
periphery” (LeGrand and Hall, 1999). The Nature Conser-
vancy estimates that there are over athousand extant popu-
lations of loggerhead musk turtle in the wild, but assignsit
to Status Unknown (LeGrand and Hall, 1999). However,
givenitsability to thrive and reproduce in suitable freshwa-
ter habitat, S. minor isnot likely to become seriously threat-
ened in Florida (or other portions of its range) unless the
water quality in the rivers and streams are degraded, or the
environmental health of theecosystemisseverally damaged
by development activities.

CONSERVATION OPTIONS
AND SOLUTIONS

Public education isessential if turtle populations are to
survivein Florida. State Parksand non-profit nature centers
should post fact sheets that provide general information
about the life history and the role that turtles play in the
aquatic ecosystems. Turtles are a key species in the food
chain and the general public should be made aware of their
importance through sound educational programs. Certain
mammalian predators, such asraccoonsand foxes, areonthe
increase. Predator control measures should be considered to
prevent the loss of nesting females and their eggs. Since
loggerhead musk turtles are easily seenin clear spring runs,
they arehighly susceptibleto commercial collection at these
sites. State regulatory agencies responsible for wildlife
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protection should monitor the number of individual logger-
head musk turtles (and other herpetofauna) entering the
international pet trade from the wild in Florida.
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