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CARETTA CARETTA (Loggerhead Seaturtle). EPIBIONT BI-
VALVES. The neritic waters of the Baja California Peninsula 
(BCP) are one of the most important aggregation areas of juve-
niles of the North Pacific population of the Loggerhead Seatur-
tle. Though they nest exclusively at Japanese rookeries (Bowen 
et al. 1995. Proc. Natl. Acad. Sci. 92:3731−3734), some juveniles 
feed and grow to maturity in a relatively small area near the BCP, 
eventually returning to their Japanese breeding grounds (Nich-
ols et al. 2000. Bull. Mar. Sci. 67:937−947; Peckham et al. 2011. 
Mar. Ecol. Prog. Ser. 425:269−280). The conservation status of 
this population, which was recently classified as Endangered 
(USFWS-NMFS 2011), requires special attention to elucidate 
their ecology and life history for proper species conservation. 
Loggerheads are the sea turtles most colonized by commensals, 
parasites, and symbiotic species (Frick et al. 2000. Mar. Turt. 
News. 88:3−5). Their carapace, plastron, and flippers represent 
habitat for several taxonomic groups, which has enabled the 
study of trophic relationships among epibiont community mem-
bers (Frick et al. 2004. Southeast. Nat. 3[4]:613−620), the ecology 
of host turtles (Frazier et al.1992. Bull. Mar. Sci. 51:1−8), and the 
biogeographical patterns of sea turtle populations (Caine 1986. 
J. Exp. Mar. Biol. Ecol. 95:15−26).
 The ecological constraints of epifaunistic habitats primar-
ily consist of physical stabilization requirements and the abil-
ity for defense against predation (Frazier et al. 1985. Mar. Ecol. 
6[2]:127−134). Loggerheads are typically found in tropical and 
temperate coastal waters (Dodd 1988. U.S. Fish  Wildl. Serv. Biol. 
Rep. 88:100−110), coinciding with the ecology of their reported 
epibionts (Frick et al. 2002. Bull. Mar. Sci. 70[3]:953−956). The 
resting behavior of Loggerheads, in which they remain motion-
less at the sea floor, combined with the frequent peeling of their 
carapace result in facile attachment by mollusk larvae to the 
carapace (Frazier et al. 1985, op. cit.). 
 One hundred thirteen epibiont species have been docu-
mented to associate with Loggerheads nesting in North Amer-
ica, and on juveniles of the Spanish Mediterranean, ranging 
from Algae, Poriphera, Cnidaria, Mollusca, Platyhelminthes, 
Annelida, Arthropoda, and Urochordata (Badillo et al. 2001. In 
Margaritoulis and Demetropoulos [eds.], Proceedings of the 
First Mediterranean Conference on Marine Turtles, pp. 62−65; 
Caine 1986. J. Exp. Mar. Biol. Ecol. 95:12−26; Grammentz 1988. 
Naturalista Sicil. S. IV, XII [1−2]:33−46; Frick et al. 1998. Herpetol. 
Rev. 29[4]:211−214). Moreover, other detailed studies have been 
conducted on close relationships of several organisms with C. 
caretta, including Balaenophilus spp. (Ogawa et al. 1997. Zool. 
Sci. 14[4]:691−699), Podocerus spp. (Yamato 1992. Publ. Seto 
Mar. Biol. Lab. 35[4/5]:281−288), Cirripedia (Monroe and Limpus 
1979. Mem. Queensland Mus. 19[3]:197−223; Stamper et al. 2005. 
J. Zoo Wildl. Med. 34[4]:635−641), and Planes minutus (Daveport 
1994. J. Mar. Biol. Assoc. U.K. 74:735−737).
 As part of the Grupo Tortuguero de las California’s long term 
study of juvenile Loggerhead Seaturtles, in July 2011 we col-
lected epibiont samples from the carapaces of 10 turtles (body 
mass 24.3−63.5 kg, and curved carapace length [CCL ± 0.1 cm] 
from 55−78.5 cm; mean CCL = 69.4 ± 6.9 cm) captured at Golfo de 
Ulloa (from El Vizcaino [27.8333°N, 115.0833°W] to Bahia Mag-
dalena [24.5°N, 112.0°W]), Baja California Sur, Mexico. Typical of 

the region, all turtles carried barnacles (Chelonibia testudinar-
ia), Amphipoda, red algae Polysiphonia sp., and some assorted 
bivalves. The microbivalve Cymatioa pulchra was present on one 
individual; the Winged Pearl Oyster (Pteria sterna; 0.1−0.4 g, and 
11−13 mm length) and shell-loving oyster (Ostrea conchaphila; 
27.7 g, and 53 mm length) were present in two and one turtles, 
respectively. The size of the oysters suggests that they were at-
tached to the turtles for several months (Frick et al. 2002. Bull. 
Mar. Sci. 70[3]:953−956). 
 The ranges of the three epibiont species are within the limits 
of the tropical and subtropical habitats from California to Peru 
(Abbott 1974. American Seashells: The Marine Mollusca of the At-
lantic and Pacific Coasts of North America, 2nd ed. Van Nostrand 
Reinhold Co., New York. 663 pp.). C. pulchra is generally symbi-
otic with other invertebrates to which it attaches with its byssus 
(Keen 1971. Seashells of Tropical West America. Stanford Univer-
sity Press, California. 854 pp.). The Winged Pearl Oyster, consid-
ered a potential resource for pearl production (i.e., mariculture) 
occupies epifaunal habitats continuously (Southgate 2008. In 
Southgate and Lucas [eds.], The Pearl Oyster, pp. 231−272. Elsevi-
er, Oxford, UK); because of their planktonic larval phase substrate 
selection occurs prior to metamorphosis (Wada and Tëmkin 
2008. In Southgate and Lucas, op. cit., pp. 37−75). The shell-loving 
oyster is usually found attached to dead shells, rocks, and crab 
carapaces in depths up to 40 m (Abbott 1974, op. cit.). 
 High biological productivity of the Golfo de Ulloa and its sea 
surface temperature at neritic areas during the summer of 2011 
(22.9 ± 1.3°C; from 19.1 to 24.6°C) allowed bivalves to have good 
metabolic rates. Research of growth and development of larvae 
and juveniles of these bivalve species suggests epibionts had 
been associated with the turtles at least 11 weeks, therefore Log-
gerheads were in neritic areas of the BCP several weeks before 
they were sampled for this study (Araya-Nunes et al. 1991. Cali-
fornia Fish Game 77:181–193; del Rio-Portilla et al. 1992. Mar. 
Ecol. Prog. Ser. 89:221–227). 
 To our knowledge this is the first report of C. pulchra, P. 
sterna, and O. conchaphila associated with the carapaces of C. 
caretta, although symbioses have been reported between other 
molluscs and loggerheads (Caine 1986. J. Exp. Mar. Biol. Ecol. 
95:15α26). This represents a contribution to understanding of 
the ecology of both the bivalve and turtle species, with special 
emphasis on the interspecific relationships of immature turtles 
from the northern Pacific. We thank Alejandra Aguillón for her 
valuable help with taxonomic identifications. 
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GOPHERUS AGASSIZII (Mojave Desert Tortoise). DIET. Re-
search into the diet of the Mojave Desert Tortoise has docu-
mented occurrences of rock and soil consumption, infrequently 
observed instances of osteophagy, and only a single previous 
documentation of consumption of a tortoise carcass (Esque and 
Peters 1994. Fish and Wildlife Research 13:105–111; Walde et al. 
2007. Southwest. Nat. 52[1]:147–149). Consumption of deterio-
rating bone matter is thought to provide calcium to the other-
wise herbivorous tortoise diet, supplying a necessary nutrient 
that is not abundant in the tortoise’s desert range.
  On 27 May 2011, beginning at 1013 h, I observed a juvenile Go-
pherus agassizii (CL 170 mm) approximately 32 km W of Needles, 
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California, USA (34.68°N, 115.04°W) consuming portions of the 
disarticulated skeleton of a conspecific (Fig. 1). I stood at a dis-
tance of 5–7 m observing for approximately 10 minutes, and took 
several photographs and videos. The tortoise repeatedly picked 
up, broke, and consumed portions of disarticulated plastron. 
Approximately 5 minutes after initial observation, the tortoise 
recognized my presence and paused the behavior, but resumed 
a minute or two later. Osteophagy of tortoise remains by Desert 
Tortoises may represent a more likely occurrence than the rela-
tive scarcity of observations suggest. The highly ossified skeletal 
structure and longevity of this species suggests Desert Tortoises 
may provide a net calcium sink in their desert ecosystems. Upon 
death, tortoise carcasses can provide a concentrated source of 
calcium available to many desert dwelling organisms. 
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KINOSTERNON SUBRUBRUM (Eastern Mud Turtle). DIET. 
Kinosternon subrubrum is an omnivorous generalist, scavenging 
and preying on a wide variety of plants, vertebrates, and inver-
tebrates (Ernst and Lovich 2009. Turtles of the United States and 
Canadá, 2nd ed. John Hopkins University Press, Baltimore, Mary-
land. 827 pp.). However, to our knowledge there are no reports of 
turtles consuming the shed skins of squamates. On 12 July 2012, 
we captured an adult female K. subrubrum on the Emory River 
across from the Tennessee Valley Authority Ash Recovery Site in 
Kingston, Tennessee, USA. Upon being held overnight, the turtle 
excreted portions of a shed snake skin. A large section of the skin 
protruded from the cloaca, confirming that it had been ingested. 
The pieces of the shed skin were relatively large and intact, sug-
gesting limited digestion. Although precise identification of the 
snake was not possible, the keeled scales and size of the skin, 
together with our knowledge of the study site, strongly suggest 
Nerodia sipedon.
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PODOCNEMIS ERYTHROCEPHALA (Read-Headed Amazon 
River Turtle). KYPHOSIS. Kyphosis is defined as “a dorsally 
convex deformity of the spine in the sagital plane of the animal” 
(Rhodin et. al. 1984. Brit. J. Herpetol. 6:369–373). Kyphosis is 

relatively widespread in many species of Cryptodira, however it 
has been reported for only one pleurodire, of the family Chelidae: 
Emydura macquarii krefftii (Limpus et. al. 2006. Marine 
and Freshwater Sciences Environmental Sciences Division. 
Conservation Technical and Data Report. 7:1–15; Trembath 2009. 
Chelon. Cons. Biol. 8:94–95). On 23 January 2008 we captured 
a kyphotic female Podocnemis erythrocephala (Fig. 1) in the 
Macacoapu branch of the Ayuanã River near its confluence with 
the Rio Negro, Amazonas, Brazil (0.5352694°S, 64.9253656°W; 
WGS 84). The turtle was an adult, 247 mm straight-line carapace 
length, 205 mm carapace width, and 202 mm plastron length. 
It weighed 1400 g and appeared to be in good health; it was 
marked and released at the site of capture. Trembath (op. cit.) 
commented that kyphosis is rare, even though it occurs in many 
different genera; he observed it in 0.36% of 833 individuals. In 
the Ayuanã River we marked 4432 Podocnemis erythrocephala 
(Bernhard and Vogt 2012. Herpetologica 68: in press) and found 
only one kyphotic turtle, 0.02% of the turtles collected. This is the 
first case reported for the Podocnemididae. 
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STERNOTHERUS CARINATUS (Razor-backed Musk Turtle). 
REPRODUCTION. On 25 June 2012 at ca. 1735 h I observed two 
Sternotherus carinatus copulating under natural conditions. The 
copulating turtles were behaving in a generalized kinosternid 
courtship pattern that has been previously described (Mah-
moud 1967. Copeia 1967:314–319). Copulation was visibly con-
firmed both by the male mounting and clasping of the female 
from above and the biting behavior of the female. The turtles 
were observed at a water depth of 0.85 m near a large boulder 
in the upper Little River in Pushmahata Co., Oklahoma, USA 
(34.530333°N, 95.026667°W, 234 m elev.). The water temperature 
was 27.1°C. After the accidental disruption of the copulation, 
both turtles were captured, measured, and weighed. The male 

Fig. 1. Adult female Podocnemis erythrocephala with kyphosis.

Fig. 1. Juvenile Mojave Desert Tortoise consuming skeletal remains 
of a dead conspecific.


