
RE- TESTUDINES: CHELONIIDAE 
- - -  

catalogue ofAmerican ~rn~hibians and ~ e ~ t i l G  

Zug, G.R. and C.H. Ernst. 1994. Lepidochelys. 

Lepidochelys Fitzinger 
W e y  Sea Turtles 

Lepidochelys Fitzinger, 1843:30. Type-species, "7%alass. olivacea 
Fitz.", by monotypy. 

Cephalochelys: Gray, 1873a:408. Type-species, Cephalochelysoceani- 
ca Gray, 1873a (= Chelonia oliuacea Eschscholtz, 18291, by 
monotypy. 

Colpochelys: Garman, 1880:124. Type-species, ThalasochelysKempii 
Garman, 1880, by monotypy. Proposed as subgenus for kempii, 
specifically excluded caouana and olivacea. 

Lepidochelis: Tamayo, 1962373. Exerror. 

- Content. Two species, Lepidochelys kempii andLepidochelys 
olivacea, are recognized. 

- Definition. Adults range from 595-749 mm in straight 
carapace length with no apparent sexual dimorphism in body size. 
These turtles are streamlined for an aquatic existence. The carapace 
is dorsoventrally depressed, circular to obovate in horizontal outline, 
and fusiform in vertical outline, thickest anteriorly. The head is 
moderately enlarged and not retractable into the shell. The neck is 
thick, broadly and smoothly joining the shell to create a smooth, 
streamlined surface from head to shell. Forelimbs are modified into 
flippers for aquatic-flight locomotion. Antibrachium, carpus, and 
manus are dorsoventrally flattened and fused into a rigid aerofoil 
shape; no digits are free and 1-2, sometimes 3, claws are present. The 
hindlimb retains the typical testudine morphology, although the pes 
is somewhat enlarged and fully webbed with only the claws and 
proximal-most part of penultimate phalanges projecting from the 
web. Only the two outermost hindtoes bear claws. The tail is 
relatively short; its posterior tip just extending beyond the posterior 
carapace rim in females, and, in males, the tip extends about 50% the 
length of the last vertebral scute beyond the carapace rim. 

The carapace bears a moderately-sizedcervical scute that touches 
the first vertebral and First pleural scutes posteriorly and the first 
marginal scutes laterally. The five vertebral scutes are large and 
bordered laterally by 5-7 pairs of pleurals (occasionally to nine in L. 
olivacea ). In juveniles, each vertebral bears a narrow, medial 
projection or partial keel; these projections gradually disappear in 
older (larger) individuals, and typically only the projection on the fifth 
vertebral is evident in adults. Eleven to 14 pairs of marginals form the 
outer edge of the carapace, and usually 3-4 inframarginal scutes occur 
ventrally on the bridge. Five or six pores (musk or Rathke glands) 
occur within the inframarginal series of the bridge, typically at the 
posterior medial edge of each inframarginal scute. The posterior rim 
of the carapace is slightly serrate in hatchlings and juveniles, but is 
nearly a smooth curve in adults. The anterior rim of the carapace is 
slightly indented over the neck. The large nuchal bone lacks a 
costiform process, but has a ventral area for attachment to the neural 
arch of cervical vertebra VIII. The carapace is comprised of 12-13 
pairs of peripheral bones, eight pairs of costal bones, and9-15 neurals 
formed by secondary fragmentation; lateral fontanelles are absent 
(Zangerl, 1958). The neurals are shortest anteriorly, and either 
tetragonal or hexagonal in shape. 

The rigid plastron usually bears only nine scutes, with a single, 
triangular gular followed posteriorly by four scute pairs, but occa- 
sionally two gulars or an interanal scute may be present. Plastral 
bones include an entoplastron and two pairs each of epiplastra, 
hypoplastra, hyoplastra, and xiphiplastra. All plastral elements are 
reduced, and the hyo- and hypoplastral elements are separated by a 
large fontanelle. 

The medium-sized, triangular-shaped head is covered by a 
variable number of scales. Major scales include dorsally a pair of 
nasals, two (sometimes three) pairs of prefrontals, a single frontal, a 
pair of parietals, and laterally several supraoculars and postoculars 
bordering the orbit on each side. In the palate, the vomer separates 
the maxillae and abuts the premaxillae anteriorly. A ridge occurs on 
the triturating surface of each maxilla, but not on the premaxillae. 
Both vomers and palatines are smooth and slightly concave. The 
tomen is unserrated. Both upper and lower jaws are medially 
hooked. The descending processes of the prefrontals touch only the 

Map 1. Distribution of Lepidochelys in the Atlantic and eastern Pacific 
oceans. Triangles represent major nesting beaches; dots mark records 
of occurrence; stars denote fossil localities. 

vomers ventrally. The frontal bone forms the posterodorsal portion 
of the orbit. Epipterygoidal processes are expanded, and the 
supraoccipital process is long and lacks a shelf. 

Cervical vertebrae are as follows: 11, anteriorly convex; 111, 
anteriorly convex, posteriorly concave; IV, both anteriorly and pos- 
teriorly convex; V-VIII, anteriorly concave, posteriorly convex, occa- 
sionally VII is posteriorly doubly convex (Williams, 1950). 

Coloration varies between the two species. Lepidochelys kempii 
has a grey, yellowish-grey, or greenish-grey carapace; that of L.  
olivacea is olive to olive-brown or brown. The skin of L. kempii is 
greyish, that of L. olivacea olive to brownish. Flipper margins are 
darker in both species. Hatchlings are dark grey and not counter- 
shaded as in other genera. 

Adult males have concave plastra, long tails extending well 
beyond the posterior carapacial rim, and a recurved claw on each 
foreflipper. 

Descriptions. The genus Lepidochelys is described in Ernst 
and Barbour (1989), Ernst et al. (19941, and Pritchard and Trebbau 
(1984); and both L.  kempii and L.  oliuacea are described in these 
same publications. Additional references to the descriptive literature 
ofL. kempii are summarized in Wilson and Zug (1991). Descriptions 
pertaining to the genus are: developmental stages (Crastz, 19821, 
skull (Bellairs and Kamal, 19811, choanal structure (Parsons, 19681, 
buccopharyngeal mucosa (Winokur, 1988), limb muscles and move- 
ments (Walker, 1971, 19731, kidney tubules (Fraser, 19501, esoph- 
ageal spines (Yoshie and Honma, 19761, and histology of Rathke's 
glands (Weldon and Cannon, 1992). The karyotype (of L. olivacea ) 
is described by Bhunya and Mohanty-Hejmadi (1986) and Nakamura 
(1937). 

IUustrations. Both Lepidochelys kempii and L.  oliuacea are 
illustrated in Ernst and Barbour (1989) and Ernst et al. (1994), and 
several life history stages of L.  oliuacea appear in Pritchard and 
Trebbau (1984). Additional references to the illustrative literature of 
L.  kempii are included in Wilson and Zug (1991). The following 
illustrations pertain to the genus: developmental stages (Crastz, 
19821, shell (Deraniyagala, 1939; Obst, 19861, skull (Bellairs and 
Kamal, 1981; Carr, 1952; Deraniyagala, 1939; Gaffney, 19791, verte- 
brae, humerus, and femur (Romer, 1956), pelves (Deraniyagala, 
1939), pectoral muscles (Walker, 19731, esophageal spines (Yoshie 
and Honma, 1976); Rathke's gland (Weldon and Cannon, 19921, 
submarginal pores (Deraniyagala, 19391, head scales (Obst, 1986), 



egg shell (Packard and Packard, 1988), hatcfilings, juveniles and 
subadults (Deraniyagala, 19391, and karyotype of L. olivacea (Bhunya 
and Mohanty-Hejmadi, 1986). 

Distribution. Geographic ranges of the two species are 
largely complementary and non-overlapping (see Wilson and Zug, 
1991, and Iverson, 1992). The distribution ofL. kempii is centered on 
the Gulf of Mexico and eastern coast of North America south of Cape 
Cod; also the Gulf Stream likely plays a prominent role in the 
movements of juveniles. Their occurrence in the east Atlantic and 
Mediterranean Sea (Brongersma and Cam, 1983) likely represents 
juveniles that have moved there naturally and not lost individuals that 
have strayed from the normal range. In contrast, L. olivacea popu- 
lations occur pantropically in all oceans, and have their greatest 
abundance in the eastern Pacific off Central America, in the Bay of 
Bengal adjacent to eastern India, in the southwestern Indian Ocean 
near Mozambique, and the Gulf of Guinea adjacent to West Africa. 

Fossil Record. Lepidochelys fossils are known from two 
marine formations in eastern North America: the Pliocene York Creek 
Formation of North Carolina (Zug, in press), and the Pleistocene 
Bone Valley Formation of Florida (Dodd and Morgan, 1992). In both 
sets of fossils, the fossil elements appear to derive from L. kempii. 
hpidochelys kempii has also been reported from an American Indian 
burial mound in southeastern Florida (Johnson, 1952). 

PertinentLiteratuie. Literature pertaining to the genus is as 
follows: systematics and evolution (Avise et al., 1992; Bowen et al., 
1991), origin of common name (Carr, 1942; Dundee, 19921, karyo- 
type (Bhunya and Mohanty-Hejmadi, 1986; Nakamura, 19371, devel- 
opment (Crastz, 1982; Deraniyagala, 1939; Ewert, 1985; Fraser, 1950; 
Miller, 1985), shell (Deraniyagala, 1939; Mlynarski, 1961; Zangerl, 
1969), cervical vertebrae (Williams, 19501, histology (Gabe, 1970; 
Yamamoto, 1960; Yoshie and Honma, 1976), endocrinology (Chester 
Jones et al., 1959; Follett, 19671, blood components and physiology 
(Bartlen, 1978; Dessauer, 1970), osmoregulation (Dunson, 1969; 

Thorson, 1968), reproductive physiology (Licht et al., 1982; Owens, 
19801, and temperature dependent sex determination (Raynaud and 
Pieau, 1985; Standora and Spotila, 1985). 

Selected additional references for this genus (a more extensive 
list of references pertaining to L. kempii may be found in Wilson and 
Zug, 1991) include: general accounts (Caldwell, 1966; Carr, 1942, 
1952; CarrandCaldwell, 1958; Chavez et al., 1968a; Hildebrand, 1963, 
1982; Meylan, 1986; Pope, 1939; Pritchard, 1976; Pritchard and 
Mhrquez, 19731, systematics and taxonomy (Carr, 1942; Deraniyagala, 
1943,1961; Dozy et al., 1964; Frair, 1969,1979; Mertens and Wermuth, 
1961; Smith, 19541, conservation (Klima and McVey, 19821, ecology 
(Burchfield, 1981; Burchfield andFoley, 1983; BurcMeldandMongreU, 
1986; Carr and Caldwell, 1956; Chavez, 1969; Chavez et al., 1968b; 
Dobieet al., 1961; Mhrquezet al., 19821, embryology, growth, andage 
(Caldwell, 1962; McVey and Wibbels, 19841, movement and activity 
patterns (Burchfield, 1981; Burchfield and Foley, 1983; Burchfield 
and Mongrell, 1986; Can, 1963; Carr and Caldwell, 1956; Chavez, 
1969; Chavez et al., 1968a, 1968b; Henwood and Ogren, 1987; 
Hildebrand, 1963; McVey and Wibbels, 1984; Mendonsa andpritchard, 
1986; Shoop, 1980; Walker, 19711, physiology and endocrinology 
(Dozy et al., 1964; Frair, 1969; Grassman et al., 1984; Lenhardt et al., 
1983,1986; Rostal et al., 1990; Schwartz, 19781, reproduction(Chavez 
et al., 1968b; Chavez, 1969; Hirth, 1980; Werler, 1951). 

The following additional pertinent literature regarding 
Lepidochelys kempii was either not included in or was published 
since Wilson and Zug (1991): general accounts (Carr, 1980; Emst et 
al., 1994; National Research Council Committee on Sea Turtle Conser- 
vation, 1990; Ogren, 1992; USFWS & NMFS, 1992); distribution 
(Brongersma and Can, 1983; Duguy, 1990; Duron-Dufrenne, 1989; 
Gramentz, 1989; Iverson, 1992; Manzella, 1991; Manzella and Will- 
iams, 1991, 1992; Morreale et al., 1992; Penhallurick, 1990; Schmidt, 
1945); circulatory physiology (Davis, 1991; Stanbenau et al., 1990, 
1991); blood cell morphology (Cannon, 1992); gland structure and 
secretions (Rostal et al., 1991; Weldon and Cannon, 1992); thermal 
ecology (Burke et al., 1991; Morreale et al., 1992); reproductive 
biology (MPrquez et al., 1992; Rostal et al., 1990); sex determination 
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(Paukstis and Janzen, 1990); growth and aging (Zug, 1991); 
survivorship and longevity (Iverson, 1991; Snider and Bowler, 1992); 
pathology (Fontaine et al., 1990): status (Fretey, 1987; Fretey and 
Lescure, 1992; Marquez et al., 1992; National Research Council 
Committee on Sea Turtle Conservation, 1990); conservation (Allen, 
1990, 1992; Amos, 1989; Eckert, 1991; National Research Council 
Committee on Sea Turtle Conservation, 1990; Shaver and Fletcher, 
1992; Taubes, 1992a, 1992b; Whitaker, 1977; Wibbels, 1992; Woody, 
1990, 1991); management and care incaptivity (Fontaine et al., 1988; 
Koi, 1989; Malone et al., 1990; Schroeder, 1989). 

Key to  the  Species. The pertinent catalogue account 
nurnber is given in parentheses after the species ilame. 

1. a. Color gray; usually only five pairs of pleurals; long~tudinal 
maxillary ridge prominent . . . . . Lepidochelys kempii (509) 

b. Color olive or brown; usually more than five pairs of pleu- 
rals; longitudinal maxillary ridge weakly developed or ab- 
sent .. . .. . .. .. . . .. . . . . ... .. . .. . .. . . . . . . .. . . . . . . .. . Lepidoche(vs olivacea 

Etymology. Lepidochelys derives from the Greek lepis 
(combining form lepid-) for scale and chelus for turtle, hence scaled- 
turtle. 

Comments, Taxonomic History. The name Lepidochelys 
has had a chequered history of use and disuse. Fitzinger (1843) 
divided his earlier Tbalassochelys into Halichelys for his T. atra (= 
Testudo caretta Linnaeus) and Lepidochelys for his Thalassochelys 
olivacea; he also restricted Thalassochelys for his Thalassochelys 
Caouana (= T. caretta ). The epithets atra, olivacea, and caouana 
derive from earlier workers, yet Fitzinger appended his name to these 
species names in the type-species designations. 

Shortly thereafter, Gray (18441, with his seeming reluctance to 
use any nomenclature but his own, proposed Caouana for the 
species caretta, elongata, and olivacea, respectively. He did not 
specify a type species and definitely considered Caouana as having 
priority over Thalassochelys, which is listed in small type beside 
Caouana. The name "Caouana" or its derivations had a variety of 
earlier usages in the systemic literature. The earliest use is likely 
Testudo cauanna Edwards (1771, in Catesby, Vol. 2), although 
Testudo caouana Daudin (1802) is more commonly cited. Others 
used this epithet, including Agassiz (1857) and Gunther (1864), who 
seems to have been one of the last. The usage of these latter authors 
largely encompassed the sea turtles of the current taxon Caretta 
wretta. If Smith and Smith (1980) are correct that Cocteau (in 
Cocteau and Bibron, 1843; erroneously listed by Smith and Smith as 
1838) proposed Caouana for Testudocaouanu Lacepede, Caounna 
is unquestionably a junior synonym of Caretta. 

In his monumental study of North American turtles, Agassiz 
(1857) carefully reviewed the content and characterization of all 
North American families, genera, and species. He noted his uncer- 
tainty about the placement of Chelonia olivacea Eschscholtz in either 
Thalassochelys or Lepidochelys. Because this "Pacific" sea turtle was 
outside his geographic area, hemade no attempt to resolve itsgeneric 
placement. 

Girard (1858) offered a more definite statement on Lepidochelys. 
He provided an insightful review of cheloniid classification and chose 
Lepidoche[vs for oli~~acea and du.ssumieri (= olivacea 1). Girard's 
comments on the historical usage of the generic and specific names 
remain valuable for anyone tracing the tortuous use-pattern of sea 
turtle names. 

Strauch (1862) thought Girard's choice of generic characters too 
variable to recognize Lepidochelys as a genus and placed olivacea in 
Thalassochelys. Gunther (1864) offered no explanation for his return 
to or retention of Caouana for Indian Ocean olivacea. 

Gray (1855, 1870) continued to follow his own 1844 classifica- 
tion. Soon thereafter, he re-examined the relationships of sea turtles, 
and perhaps with more specimens now available to him, then altered 
his classification and recognized Fitzinger's Lepidochelys and used 
the combination Lepidochelysolivuceu (Gray, 1873a, 1873b). He also 
proposed a new genus Cephulochelys for a new species Cephalochelys 
oceanica (= Chelonia olivacea Eschscholtz,fide Brongersma, 1961). 
Smith and Smith (1980) cited C. oceanica as a nomen nudum, 
assuming Gray's Hand-List ... (1873b) preceded his article in the 
Proceedings ... (1873a). The dates in the two publications available to 
us indicate that this assumption is incorrect. 

Garman (1880) recognized the distincriveness of the "bastard" 
sea turtle of the Gulf of Mexico and named it Thalassochelys Kempii. 

He noted at the end of his species description that the differences 
between kempii and olivacea are "more than specific importance" 
and proposed the subgeneric name Colpochelys. 

In 1889, Boulenger took a conservative position in his Cata- 
logue of Chelonians ... and recognized four species and two genera 
(Chelone, Thalassochelys) of hard-shelled sea turtles. He recognized 
kempii as a distinct species but considered olivacea a synonym of 
caretta. Baur (1890) noted in a brief, data-packed article that skeletal 
morphology suggested a greater sea turtle diversity than that recog- 
nized by Boulenger. He specifically recommended the use of 
Lepidochelys for kempii and olivacea. Boulenger (1890) responded 
by observing that one of Baur's key characters was variable, thus 
confirming his use of Tbalassochelys. Nonetheless, Boulenger's 
usage was not universally adopted. Van Denburgh (1896) used 
Lepidochelys olivacea in his survey of the Lower Californian 
herpetofauna. 

Stejneger (1907) reassigned oliwcea to Caretta, citing the 
nomenclatural discussion in his 1902 Herpetology of Porto Rico. The 
latter discussion, however, addresses only the seniority of Caretta as 
the generic name for caretta and its synonyms. Subsequently, 
Caretta was used regularly for the two ridley species (e.g., Siebenrock, 
1909). As exceptions, Wieland (1902) adopted Colpochelys and was 
followed by Hay (1908). Caretta became firmly embedded in the 
literature when it appeared in the first edition of the Check List of 
North American Amphibians and Reptiles (Stejneger and Barbour, 
1917). 

Deraniyagala (1934) examined the relationships of loggerhead 
turtles and recognized three genera, Caretta, Colpochelys, and 
Lepidochelys. He reconfirmed this usage in his exhaustive work on 
Sri Lankan turtles (19391, and his generic designation was adopted by 
Pope (1939) in his popular book on North American turtles. Carr 
(1942) re-examined Deraniyagala's analysis, and though agreeing 
with the distinctiveness of the three "loggerheads," also recognized 
the close similarities of kempii and olivacea and recommended their 
congeneric status as Lepidochelys. Meanwhile Deraniyagala (1943) 
also reviewed the nomenclature of species assigned to Caretta and 
recognized Lepidochelys olivacea with two subspecies. Stejneger 
and Barbour (1943) adopted Carr's (1942) recommendation and used 
Caretta exclusively for caretta and Lepidochelys for the two ridley 
species in the fifth edition of their Checklist. This listing established 
modern usage, and Lepidochelys certainly became firmly fixed with 
Carr's 1952 Handbook ... and his subsequent research articles. 

Brongersma (1961) provided an in depth review of the syn- 
onyms for the species of Caretta and Lepidochelys. This publication 
is an important source for the nomenclature of all cheloniid species. 
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