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Geochelone carbonaria (Spix)
Red-footed Tortoise

Testudo carbonaria Spix 1824:22. Type locality, “Habitat, sub
cognomine “Capitary” (7) ad flumen Amazonum.”™ Vanzolini
(1994) suggested that “the stretch of the Rio Amazonas be-
tween the mouth of the Negro, at 03°08°S. 39°55"W., and the
mouth of the Furo do Tajapuru, at 01°02°S, 5172"W™ be con-
sidered Spix’s “flumen Amazonum™ until a more specific re-
striction of the type locality is justified. Holotype. not desig-
nated; may have originally been in the collection of the
Zoologisches Sammlung des Bayerischen Staates, Miinchen.
but now lost (Hoogmoed and Gruber 1983). Hoogmoed and
Gruber (1983) designated the specimen illustrated in plate
XVI1in Spix (1824) as a lectotype.

Testudo boiei Wagler 1833:plate XII1. Type locality, unknown.
Holotype. not designated; may have originally been in the
collection of the Zoologisches Sammlung des Bayerischen
Staates. Miinchen. but now lost (Hoogmoed and Gruber 1983).
Hoogmoed and Gruber (1983) designated the specimen il-
lustrated in plate XIII in Wagler (1830) as a lectotype.

Geochelone (Chelonoidis) boiei: Fitzinger 1835:122.

Geochelone carbonaria: Williams 1960: 10. First use of present
combination.

Geochelone (Chelonoidis) carbonaria: Pritchard 1967a:269.

Geachelone (Chelonoides) carbonaria: Auffenberg 1971:110.

Testudo (Chelonoidis) carbonaria: Wermuth and Mertens 1977:
78.

Testudo (Geochelone) carbonaria: Peaker 1978:421.

Chelonoidis carbonaria: Bour 1980:546.

* CONTENT. Geochelone carbonaria is a monotypic species.
Although no subspecies are recognized, Pritchard (1975) and
Pritchard and Trebbau (1984) suggested that pattern and size
differences exist among the various populations.

« DEFINITION. This tortoise has an elongated carapace (to
55-60 ¢cm, Chebez et al. 1994) with a shallow cervical indenta-
tion, the lateral borders distinctly concave when viewed dor-
sally, and a smooth posterior rim. No cervical scute is present.
Vertebral scutes are broader than long, and the Ist and 5th are
laterally expanded. Well-defined growth annuli surround the
raised vertebral and pleural areolae. Eleven marginal scutes are
usually present on each side, and the single supracaudal is undi-
vided and downturned. The carapace is black, with the verte-
bral and pleural areolae yellow to reddish orange, and a light
spot of the same color occurs at the base ol each marginal. The
plastron is well developed. Its upturned forelobe tapers anteri-
orly and is about as long and broad as the hindlobe, which bears
an anal notch. The formula for plastral scute length is: abdomi-
nal > femoral = humeral > gular > anal >< pectoral: the paired
gulars are thickened, but do not extend much beyond the
carapacial rim, if at all. The dorsal surface of each gular scute
is usually not subdivided. The bridge is long with a moderate
axillary and a moderate to large inguinal, with the latter in broad
contact with the femoral scute. The plastron is yellowish brown
with some dark pigment along the mid- and transverse seams.
The head 1s moderate in size with a short snout and a slightly
hooked upper jaw. Its prefrontal scale is short, divided longitu-
dinally, and followed by a large undivided frontal scale. Other
head scales are small, and are yellow, red, or orange; the jaws
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FIGURE 1. Geochelone carbonaria. Photograph by Roger W. Barbour.
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FIGURE 2. Geochelone carbonaria, plastron. Photograph by Roger
W. Barbour.

are dark. The anterior surface of each forelimb is covered with
large, red, and slightly or non-overlapping scales. No enlarged
tubercles occur on the thighs, and the tail lacks a large terminal
scale.

Males are larger (to 60 ¢m) than females (to approximately
40 c¢m), but females usually are of a greater mass. Males have
concave plastra, lower flattened carapaces with deep lateral con-
cavities, and longer, thicker tails. Females have more domed,
shallow, laterally concave carapaces, flat plastra, and shorter
tails.

Geochelone carbonaria has 52 chromosomes; 28 are macro-
chromosomes (I8 metacentric or submetacentric, 10 telocen-
tric or subtelocentric) and 24 are microchromosomes (Bickham
and Baker 1976a, 1976b; Stock 1972).

¢« DESCRIPTIONS. General descriptions are in Auffenberg
(1971), Bertonatti (1997), Castano-Mora and Lugo-Rugeles
(1981), Chebez et al. (1994), da Cunha et al. (1985), Ernst and
Barbour (1989), Freiberg (1971), Hagan (1968), Medem (19624,
1962b), Moreira (1991), Miiller (1987), Murphy (1997), Paull
(1983, 1997), Pritchard (1964, 1967a, 1975, 1979a), Pritchard
and Trebbau (1984), Richard (1990), Schwartz and Henderson
(1991), Vokins (1977), Walker (1989), and Williams (1960).
Juveniles are described by Legler (1963). Moskovits (1988)
described sexual dimorphism, and Zug (1966) the penis.

* ILLUSTRATIONS. Color illustrations of adults are in
Alderton (1988), Bertonatti (1997), Carrillo de Espinoza and
Lamas (1985), Cei (1993), Chebez et al. (1994), Ernst and
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Barbour (1989), Houtman and de la Fosse (1989), Métrailler
and Le Gratiet (1996), Miiller (1987), Murphy (1997), Paull
(1997), Powell et al. (1996), Pritchard and Trebbau (1984), and
Vinke and Vinke (1998). Black and white illustrations of
adults are in Anonymous (1969), Borchmann (1979), Chebez

etal. (1994), Crumly (1989), Dowling (1961), Freiberg (1967,
1971, 1972, 1981), Gonzalez-Gonzalez (1993). Houtman and
de la Fosse (1989), MacLean (1982), Paull (1983, 1997),
Pritchard (1980), Pritchard and Trebbau (1984), Schall (1978),
Schipperijn (1992), Sowerby and Lear (1872), Spix (1824), Sura
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MAP. Distribution of Geochelone carbonaria. Dots mark selected localities and the star indicates a fossil locality. The type locality is too imprecise
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(1981), Tonge (1988), and Walker (1989). The shell is illus-
trated in Carrillo de Espinoza and Lamas (1985), Hagan (1968),
Legler (1963), Métrailler and Le Gratiet (1996), Pritchard and
Trebbau (1984), Sowerby and Lear (1872), Wermuth and
Mertens (1961), and Williams (1960). Head scalation is pre-
sented in color by Cei (1993) and Pritchard and Trebbau (1984),
and in black and white by Hagan (1968), Legler (1963),
Métrailler and Le Gratiet (1996), and Williams (1960). The
adult skull is illustrated in Pritchard and Trebbau (1984), and a
juvenile skull with parietal foramen is pictured in Zangerl
(1957). Hatchlings or juveniles are illustrated in color by
Métrailler and Le Gratiet (1996) and Vinke and Vinke (1998),
and in black and white by Freiberg (1971, 1972), Houtman and
de la Fosse (1989), Schipperijn (1992), Tonge (1988), and Wil-
liams (1960). The karyotype is illustrated in Bickham and Baker
(1976a, 1976b), and the electrophoretic pattern of serum pro-
teins by Newcomer and Crenshaw (1967). Other illustrations
are as follows: habitat (Métrailler and Le Gratiet 1996, Vinke
and Vinke 1998), eggs (Frye 1975), bladder (Strum and Danon
1975), erythrocytes (Coiro et al. 1978, 1979), growth plots or
curves (Medem et al. 1979, Tonge 1988, Vokins 1977), male
vocalizations (Campbell and Evans 1967, 1972), sleep brain
waves (Hartse and Rechtschaffen 1982), cochlear nuclei (Miller
and Kasahara 1979), hearing sensitivity curve (Wever 1978),
tongue (Winokur 1988), penis (Zug 1966), copulation
(Métrailler and Le Gratiet 1996, Murphy 1997, Vinke and Vinke
1998), and abnormalities (Frye 1975, Frye and Carney 1975,
Tomson et al. 1976).

* DISTRIBUTION. Geochelone carbonaria occurs in south-
eastern Panama and west of the Andes in the Chocé of Colom-
bia, but its main range is east of the Andes in eastern Colombia,
Venezuela, the Guianas, eastern Brazil possibly south to Rio de
Janeiro and west to eastern Bolivia, Paraguay, and northwest-
ern Argentina (see Bertonatti 1997, Chebez et al. 1994, and Scott
and Lovett 1975). An isolated population occurs at Tarapoto,
Province San Martin, Perti (Carrillo de Espinoza and Lamas
1985, Carrillo de Espinoza and Icochea 1995). The second Pe-
ruvian locality for G. carbonaria mentioned by Carrillo de
Espinoza and Lamas (1985), Parque Las Leyendas, is a zoo in
Lima City (Javier Icochea, pers. comm.), and not a legitimate
distributional record. This tortoise may occur naturally on
Trinidad, and has been introduced on several Caribbean Islands,
including St. Croix in the Virgin Islands (Censky 1988), and on
Reunion Island in the Indian Ocean (Gonzalez-Gonzalez 1993).
The recent discovery of a Pleistocene G. carbonaria on Anguilla
of the northern Lesser Antilles (Lazell 1993) may indicate a
greater past distribution. Reports on distribution are in Barbour
(1934), Bertonatti (1997), Carrillo de Espinoza and locochea
(1995), Carrillo de Espinosa and Lamas (1985), Censky (1988),
Chebez et al. (1994), Fretey (1977), Gonzalez-Gonzalez (1993),
Grant and DeSola (1934), Iverson (1986, 1992), Legler (1963),
Medem (1962a, b, 1968), Moreira (1989), Pritchard (1975),
Pritchard and Trebbau (1984), Richard et al. (1990), Richard
and de la Fuente (1992), Richard and Nakhle (1989), Schwartz
and Henderson (1991), Schwartz and Thomas (1975), Scott and
Lovett 1975, Strauch (1865), Tamsitt and Valdivieso (1963),
Valdivieso and Tamsitt (1965), Vanzolini (1994), Villa, 1994;
Walker (1987, 1989), and Williams (1960). Distribution maps
are presented in Bertonatti (1997), Cei (1993), Iverson (1986,
1992), Métrailler and Le Gratiet (1996), Pacheco and Aparicio
(1996), Paull (1983, 1997), Pritchard (1975), Pritchard and
Trebbau (1984), Schwartz and Henderson (1991), Vanzolini
(1994), and Walker (1987, 1989).

« FOSSIL RECORD. Lazell (1993) reported a Pleistocene
fossil from Anguilla.
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« PERTINANT LITERATURE. Following are selected pa-
pers concerning Geochelone carbonaria (see Comments). Gen-
eral accounts are in Alderton (1988), Bertonatti (1997),
Borchmann (1979), Cei (1993), Chebez et al. (1994), Ernst and
Barbour (1989), Freiberg (1971, 1972, 1981), Fretey (1977),
Groombridge (1982), Lazell (1989, 1991), Maclean (1982),
Medem (1962a, b), Métrailler and Le Gratiet (1996), Miiller
(1987), Murphy (1997), Nietzke (1974), Paull (1983, 1997),
Pacheco and Aparicio (1996), Pritchard (1967a, 1979a),
Pritchard and Trebbau (1984), Schall (1978), Schwartz and
Henderson (1991), Underwood (1962), Vokins (1981), and
Walker (1989). Selected papers covering other topics are as
follows: evolution and systematics (Auffenberg 1971; Bour
1980, 1985; Castafio-Mora and Lugo-Rugeles 1981; Coto Rojas
and Acuiia Mesén 1986; Crumly 1982a, 1989; David 1994,
Hoogmoed and Gruber 1983; Marlow and Patton 1981; New-
comer and Crenshaw 1967; Sullivan and Riggs 1967; Wermuth
and Mertens 1961, 1977; Williams 1960; Yin et al. 1989; Zug
1966), karyotype (Bickham and Baker 1976a, b; Dowler and
Bickham 1982; Sampaio et al. 1971; Stock 1972), zoogeogra-
phy (Hedges 1996, Murphy 1996, Pritchard 1979b, Pritchard
and Trebbau 1984), parietal foramen (Crumly 1982b, Zangerl
1957), brain activity (Hartse and Rechtschaffen 1974, 1982),
sleep (Flanigan 1974, Hartse and Rechtschaffen 1982), anes-
thesia (Hartse and Rechtschaffen 1974), ear and hearing (Miller
and Kasahara 1979, Wever 1978), blood (Barretto et al. 1985;
Bordin et al. 1997; Coiro et al. 1978, 1979; Newcomer and
Crenshaw 1967; Sullivan and Riggs 1967; Torsoni and Ogo
1995; Yin et al. 1989), heart rate (Rummler and Covian 1983),
orbital gland secretions (Peaker 1978), buccopharyngeal
mucosa (Winokur 1988), liver (de Brito-Gitirana 1989, de Brito-
Gitirana and Storch 1988), rostral pores (Winokur and Legler
1974), mental glands (Winokur and Legler 1975), excretory
system (Dahon et al. 1974, Peaker 1978, Rummler and Rummler
1994, Strum and Danon 1975), penis (Zug 1966), shell abnor-
malities (Vieira de Andrade and Shinya-Abe 1993), metabo-
lism (Jackson et al. 1976; Santos-Pinto et al. 1981, 1985), body
temperature (Bartholmew 1982; de Brito-Gitirana and Storch
1988; Santos-Pinto et al. 1981, 1985; Weathers and White 1971),
locomotion (Walker 1979), social behavior (Auffenberg 1965,
1977, Carpenter and Ferguson 1977; Guix et al. 1989; Pough et
al. 1998), vocalizations (Auffenberg 1965; Campbell and Evans
1967, 1972), sexual maturity (Legler 1963, Moll and Tucker
1975), courtship and mating (Carpenter and Ferguson 1977,
Davis 1979, Pough et al. 1998, Vinke and Vinke 1998, Vokins
1977), nesting (Davis 1979, Medem et al. 1979, Tonge 1988,
Vokins 1977), eggs (Anonymous 1994; Castano-Mora 1985;
Christensen 1991; Davis 1979; Ewert 1979; Frye 1975; Guix et
al. 1989; Iverson et al. 1993; Legler 1963; Marcellini and Davis
1982; Medem 1962a, b; Medem et al. 1979; Schipperijn 1992;
Tonge 1988; Vokins 1977), incubation (Cei 1993, Guix et al.
1989, Houtman and de la Fosse 1989), development (Guix et
al. 1989), hatchlings (Davis 1979, Medem et al. 1979, Vokins
1977), caesarean delivery (Frye and Schuchman 1974), growth
and size (Castano-Moro 1985, Medem et al. 1979, Moll and
Tucker 1975, Pritchard 1980, Sura 1981, Tonge 1988, Vaillant
1905, Vokins 1977), habitat (Auffenberg and Iverson 1979,
Legler 1963, Obst 1986, Vinke and Vinke 1998), populations
(Gorzula 1989, Moreira 1991, Moskovits 1988), sex ratio
(Auffenberg and Iverson 1979, Moskovits 1988), diet and feed-
ing behavior (Bjorndal 1989, Furrer 1969, Ghilardi and Alho
1990 [1991], Highfield 1992, Moskovits and Bjorndal 1990,
Moskovits and Kiester 1987, Rummler and Covian 1982,
Schlegel 1968), predation (Gorzula 1989), anomalies (Frye
1975, Frye and Carney 1975, Tomson et al. 1976), parasites
and disease (Barten 1982; Ernst and Nichols 1974; Frank and
Bosch 1972; Jacobson et al. 1981, 1983; Murphy and Collins
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1980, 1983; Oddy 1986; Rideout et al. 1987; Singh et al. 1996,
Thorpe-Dixon 1982; Weishaar 1988; Zwart and Truyens 1975),
husbandry (Davis 1979; Highfield 1992; Houtman and de la
Fosse 1989; Marcellini and Davis 1982: Miiller 1987; Miiller
1971; Murphy and Collins 1983; Netten and Zuurmond 1985;
Schlegel 1968; Sims 1991a, b; Vinke and Vinke 1998 Vokins
1977), and common and vernacular names (Chebez et al. 1994,
Froes 1957, Iverson 1985, Mittermeier et al. 1980, Pritchard
1967b, Richard et al. 1990).

* ETYMOLOGY. The species name carbonaria derives from
the Latin, carbonis, meaning charcoal or coal, and refers to the
dark ground-color of the carapace.

* COMMENTS. Geochelone carbonaria (Spix 1824) was gen-
erally placed in the synonomy of G. denticulata (Linnaeus 1766)
until Williams (1960) demonstrated that the two were different
species.

The name denticulata in literature prior to 1960 often repre-
sents a composite of the two taxa making it difficult to deter-
mine which species is (are) involved. The same is true of the
names Testudo tabulata Schoepff 1793 and T. tessellata
Schneider 1792,

LITERATURE CITED

Alderton, D. 1988. Turtles & Tortoises of the World. Facts on File Publ.,
New York.

Anonomyous. 1969. Tortoises of the World. Int. Turtle Tortoise Soc. I.
3(5):41.

—. 1994, Hatching Red-Foots. Tropical Fish Hobbyist 43:128-129.

Auffenberg, W. 1965. Sex and species discrimination in two sympatric
South American tortoises, Copeia 1965:335-342.

—. 1971. A new fossil tortoise, with remarks on the origin of South
American Testudinines. Copeia 1971:106-117.

—. 1977. Display behavior in tortoises. Amer. Zool. 17:241-250.

— and J.B. Iverson. 1979. Demography of terrestrial turtles, p. 541—
569. In M. Harless and H. Morlock (eds.), Turtles: Perspectives and
Research. John Wiley & Sons, New York.

Barbour, T. 1934. Observations on Antillean tortoises and terrapins.
Copeia 1934:111-113.

Barretto, 0.C.0O., K. Nonoyama, P. Federsoni, J.D.L. Fedullo, and
L.B.S.M. Diniz. 1985. Erythrocyte sorbitol dehydrogenase of selected
nonmammalian vertebrates. Comp. Biochem. Physiol. 82B:317-319.

Barten, S.L. 1982. Fatal metastatic mineralization in a Red-footed Tor-
toise. Vet. Med. Sm. Anim. Clin. 77:595-597.

Bartholomew, G.A. 1982, Physiological control of body temperature,
p. 167-211. In C. Gans and FH. Pough (eds.), Biology of the Rep-
tilia. Vol. 13. Physiology D, Physiological Ecology. Academic Press,
New York.

Bertonatti, C. 1997. Nuestro libro rojo: La tortuga yaboti. FVSA Vida
Silvestre Buenos Aires 54:21-22.

Bickham, J.W. and R.J. Baker. 1976a. Chromosome homology and evo-
lution of emydid turtles. Chromosoma 54:201-219.

—and —. 1976b. Karyotypes of some Neotropical turtles. Copeia 1976:
703-708.

Bjorndal, K.A. 1989. Flexibility of digestive responses in two general-
ist herbivores, the tortoises Geochelone carbonaria and Geochelone
denticulata. Oecologia 78:317-321.

Borchmann, T. 1979. Testudo carbonaria. Nord. Herpetol. Forsch. 22:
62-66.

Bordin, S.A., N. Meza, S.T. Saad, S.H. Ogo, and FF. Costa. 1997.
CDNA-derived amino-acid sequence of a land turtle (Geochelone
carbonaria) beta-chain hemoglobin. Biochem. Mol. Biol. Int. 42:255—
260.

Bour, R. 1980. Essai sur la taxonomie des Testudinidae actuels (Rep-
tilia, Chelonii). Bull. Mus. Natl. Hist. Nat. Paris (4) A (2):541-546.

—. 1985. Les tortues terrestres géantes des iles de I'Océan Indien Occi-
dental: données géographiques, taxinomiques et phylogénétiques, p.
17-76. In E. de Broin and E. Jiménez-Fuentes (eds), Studia Palae6-
cheloniologia I. Comunicaciones del I Simposium Internacional Sobre
Quelonios Fosiles, Paris, Octubre, 1983. Vol. Esp. 1. Stud. Geol. Sal-

manticensia, Paris.

Campbell, W.W. and W.E. Evans. 1967. Sound production in two spe-
cies of turtles. Herpetologica 23:204-209.

— and —. 1972. Observations on vocal behavior of chelonians. Her-
petologica 28:277-281.

Carpenter, C.C. and G.W. Ferguson. 1977. Variation and evolution of
stereotyped behavior in reptiles, p. 335-554, In C. Gans and D.W,
Tinkle (eds.). Biology of the Reptilia. Vol. 7. Ecology and Behavior
A. Academic Press, London.

Carrillo de Espinoza, N. and J. locochea. 1995. Lista taxonomica
preliminar de los reptiles vivientes del Peru. Publ. Mus. Hist. Nat.
Javier Prado, Univ. Nac. Mayor San Marcos 49(A Zool.):1-27.

— and G. Lamas. 1985. Un nuevo registro de tortuga terrestre para el
Peru. Publ. Mus. Hist. Nat. Javier Prado, Univ. Nac. Mayor San
Marcos 31{A Zool.):1-7.

Castaiio-Mora, O.V. 1985, Notas adicionales sobre la reproduccion y el
crecimiento de los morrocoyes (Geochelone carbonaria y G. denticu-
lata, Testudines, Testudinidae). Lozania 52:1-5.

— and M. Lugo-Rugeles. 1981. Estudio comparativo del comporta-
miento de dos especies de morrocoy: Geochelone carbonaria y Geo-
chelone denticulata y aspectos comparables de su morfologia externa.
Cespedesia 10:55-122.

Cei, J.M. 1993, Reptiles del Noroeste, Nordeste y Este de la Argentina:
Herpetofauna de las Selvas Subtropicals, Puna y Pampas. Mus. Re-
gion. Sci. Nat. Torino Monogr. 14:1-949,

Censky, E.J. 1988. Geochelone carbonaria (Reptilia: Testudines) in the
West Indies. Florida Scientist 51:108-114.

Chebez, J.C., T. Waller, and E. Richard. 1994. Reptiles, p. 55-105. In
J.C. Chebez et. al. (eds.), Los que se van: Especies Argentinas en
peligro. Edit. Albatros, Buenos Aires.

Christensen, E. 1991, Breeding of South American Forest Tortoise, Geo-
chelone carbonaria. Newsl. Australian Soc. Herpetol. Inc. 34:122-
123:

Coiro, J.R.R., A. Brunner, Jr., and C.Y. Mitsutani. 1979. A method for
the marginal band observation in Gallus gallus and Geochelone
carbonaria erythrocytes. Iheringia Zool. 54:35-39.

—, —,—, V.M. Weisz, and A.M.C. Fiori. 1978. The marginal band and
its role in the ellipsoidal shape of Geochelone carbonaria erythro-
cytes. Arch. D' Anat. Microsc. Morph. Exp. 67:133-143.

Coto Rojas, A. and R. Acuiia Mesén. 1986. Filogenia de Geochelone
costarricensis y la familia Testudinidae (Reptilia: Testudines) en el
continente americano. Rev. Biol. Trop. 34:199-208.

Crumly, C.R. 1982a. A cladistic analysis of Geochelone using cranial
osteology. J. Herpetol. 16:215-234.

—. 1982b. The “parietal” foramen in turtles. J. Herpetol. 16:317-320.

—. 1989, Geochelone carbonaria, p. 73. In EW. King and R.L. Burke
(eds.), Crocodilian, Tuatara, and Turtle Species of the World. A Taxo-
nomic and Geographic Reference. Assoc. Syst. Coll., Washington,
D.C.

Cunha, O.R. da, EP. do Nascimento, and T.C. Sauer de Avila-Pires.
1985. Os Repteis da Area de Carajas, Para, Brasil (Testudines e
Squamata. 1. Mus. Paraense Emilio Goeldi Publ. Avul. 40:9-92.

Dahon, D.E.B, M. Ekblad, and J.M. Strum. 1974, Comparative analy-
sis of surface charges on luminal epithelial membranes of urinary
bladders from toad, frog, turtle, and tortoise. Anat. Anz. 180:509-
530.

David, P. 1994. Liste des Reptiles actuels du Monde. I. Chelonii. Du-
merilia 1:1-127.

Davis, S. 1979. Husbandry and breeding of the Red-footed Tortoise
Geochelone carbonaria at the National Zoological Park, Washing-
ton. Internatl. Zoo Yrb. 19:50-53.

de Brito-Gitirana, L.. 1989. Beitrag zur vergleichenden Cytologie der
nicht-parenchymatischen Zellen in der Leber von Reptilien. Zool.
Jahrb. Abt. Anat. Ontogen. Tiere 118:55-67.

— and V. Storch. 1988. The fine structure of the hepatocytes in Brazil-
ian Land Tortoise Testudo carbonaria during thermal adaptation. Zool.
Anz. 220:1-7.

Dowler, R.C. and J.W. Bickham. 1982. Chromosomal relationships of
the tortoises (family Testudinidae). Genetica 58:189-197.

Dowling, H.G. 1961. Vanishing Giants and Enduring Dwarfs — The
Tortoises. Animal Kingdom 64:66-75.

Ernst, C.H. and R.W. Barbour. 1989. Turtles of the World. Smithson.
Inst. Press, Washington, D.C.

—and J. Nichols. 1974. Intestinal ciliates of tortoises. British J. Herpetol.
5:450-451.



Ewert, M.A. 1979. The embryo and its egg, p. 333-416. In M. Harless
and H. Morlock (eds.), Turtles: Perspectives and Research. John Wiley
& Sons, New York.

Fitzinger, L.J.EJ. 1835. Entwurf einer systematischen Anordung der
Schildkréten nach den Grundsiitzen der naturlichen Methode. Ann.
Mus. Wien 1:103-128.

Flanigan, W.E, Jr. 1974. Sleep and wakefulness in chelonian reptiles 2.
The Red-footed Tortoise, Geochelone carbonaria. Arch. Ital. Biol.
112:253-277.

Frank, W. and I. Bosch. 1972. Isolierung von Amoeben des Typs “Hart-
mannella-Acanthamoeba” und “Naegleria” aus Kaltbliitern. Ztsch.
Parasitenk. 40:139-150.

Freiberg, M.A. 1967. Tortugas de la Argentina. Cienc. Invest. 23:351-
363.

—. 1971. El Mundo de las Tortugas. Ed. Albatros, Buenos Aires, Ar-
gentina.

—. 1972. Los tortugas (Testudines), p. 583-620. In L. Cendrero (ed.),
Zoologia Hispano-Americana. Vertebrados. Edit. Porrda, S.A.,
México, D.F.

—. 1981. Turtles of South America. T.E.H. Publ., Inc., Neptune, New
Jersey.

Fretey, J. 1977. Les Tortues de Guyane Frangaise. SEPANGUY, Cay-
enne.

Froes, O.M. 1957. Notas quelondlogicas. 1. Atualizagao do nomenclatura
dos quelonios Brasileiros. Theringa, Zool. 2:1-24.

Frye, EL. 1975. Multiple ova-shell anomalies as a cause for dystocia in
a tortoise, Geochelone carbonaria (Reptilia, Testudines, Testudini-
dae). J. Herpetol. 10:264-266.

— and J.D. Carney. 1975. Parathyroid adenoma in a tortoise. Vet. Med.
Sm. Anim. Clin. 70:582-584.

— and S.M. Schuchman. 1974. Salpingotomy and cesarian delivery of
impacted ova in a tortoise. Vet. Med. Sm. Anim. Clin. 69:454-457.

Furrer, J. 1969. Bemerkungen zu: Testudo carbonaria, Omnivore oder
Aasfresser? DATZ 22:62-63.

Ghilardi, R., Jr. and C.J.R. Alho. 1990 (1991). Produtividade sazonal da
floresta e atividade de forrageamento animal em habitat de terra firme
da Amazonia. Acta Amazonica 20:61-76.

Gonzalez-Gonzalez, J. 1993. Reunion Island—still a land of tortoises.
Chel. Conserv. Biol. 1:51-52.

Gorzula, S. 1989. Chelonoides (Chelonoidis) carbonaria (Red Footed
Tortoise). Herpetol. Rev. 20:56.

Grant, C. and C.R. DeSola. 1934. Antillean tortoises and terrapins: dis-
tribution, status, and habits of Testudo and Pseudemys. Copeia 1934:
73-79.

Groombridge, B. 1982. The [IUCN Amphibia-Reptilia Red Data Book.
Part I. Testudines, Crocodylia, Rhynchocephalia. IUCN, Gland, Swit-
zerland.

Guix, J.C.C., M. Salvatti, M.A. Peroni, and J.S. Lima-Verde. 1989,
Observations additionnelles sur le comportement et la reproduction
de Chelonoidis carbonaria (Spix, 1824) en captivite (Testudines-
Testudinidae). Grup. Estud. Ecol. Ser. Doc. 1:20-31.

Hagan, J.W. 1968. What's the difference? Internatl. Turtle Tortoise Soc.
1. 2(1):4-5.

Hartse, K.M. and A. Rechtschaffen. 1974. Effect of atropine sulfate on
the sleep-related EEG spike activity of the tortoise, Geochelone car-
bonaria. Brain Behav. Evol. 9:81-94.

— and —. 1982. The effect of amphetamine, nembutal, alpha-methyl-
tyrosine, and parachlorophenylalanine on the sleep-related spike ac-
tivity of the tortoise, Geochelone carbonaria, and on the cat ventral
hippocampus spike. Brain Behav. Evol. 21:199-222.

Hedges, S.B. 1996. The origin of West Indian amphibians and reptiles,
p. 95-128. InR. Powell and R.W. Henderson (eds.), Contributions to
West Indian Herpetology: A Tribute to Albert Schwartz. SSAR
Contrib. Herpetol. (12), Ithaca, New York.

Highfield, A.C. 1992, Tortoise Trust Guide to Tortoises & Turtles. Cara-
pace Press, London.

Hoogmoed, M.S. and U. Gruber. 1983. Spix and Wagler type speci-
mens of reptiles and amphibians in the Natural History Musea in
Munich (Germany) and Leiden (The Netherlands). Spixiana 9:319—
415.

Houtman, H. and A. de la Fosse. 1989. Care and breeding of Geochelone
carbonaria. Lacerta 47:40-46.

Iverson, J.B. 1985. Checklist of the turtles of the World with English
common names. SSAR Herpetol. Circ. (14):1-14.

—. 1986. A Checklist with Distribution Maps of the Turtles of the World.

690.5

Priv. printed. Richmond, Indiana.

—. 1992. A Revised Checklist with Distribution Maps of the Turtles of
the World. Priv. printed. Richmond, Indiana.

—, C.P. Balgooyen, K.K. Byrd, and K.K. Lyddan. 1993. Latitudinal
variation in egg and clutch size in turtles. Can. J. Zool. 71:2448-
2461.

Jackson, D.C., 1. Allen, and PK. Strupp. 1976. The contributions of
non-pulmonary surfaces to CO loss in 6 species of wrtles at 20°C.
Comp. Biochem. Physiol. 55A243-246,

Jacobson, E., S. Clubb, and E. Greiner. 1983. Amebiasis in Red-footed
Tortoises. J. Amer. Vet. Med. Assoc. 183:1192-1194.

—,—, and R.L. Napolitano. 1981. Amoebiases in Red-footed Tortoises
Geochelone carbonaria. Amer. Assoc. Zoo Vet. Ann. Proc. 1981:16.

Lazell, J. 1989. Guana: A Natural History Guide. The Conservation
Agency, Jamestown, Rhode Island.

—. 1991. The herpetofauna of Guana Island: diversity, abundance, rar-
ity, and conservation. Dept. Rec. Nat. Puerto Rico. Publ. Cient. Misc.
1:28-33.

—. 1993, Tortoise, cf., Geochelone carbonaria from the Pleistocene of
Anguilla, northern Lesser Antilles. J. Herpetol. 27:485-486.

Legler, J.M. 1963. Tortoises (Geochelone carbonaria) in Panama: dis-
tribution and variation. Amer. Midl. Nat. 70:490-503.

Linnaeus, C. 1766. Systema Naturae per Regna Tria Natural, Secun-
dum Classes, Ordines, Genera, Species, cum Characteribus,
Differentiis, Synonymis, Locis. 12th ed., Vol.1. L. Salvii, Holmie.

MacLean, W.P. 1982. Reptiles and Amphibians of the Virgin Islands.
MacMillan, London.

Marcellini, D.L. and S.W. Davis. 1982. Effects of handling on reptile
egg hatching. Herpetol. Rev. 13:43—44.

Marlow, R.W. and J.L. Patton. 1981. Biochemical relationships of the
Galdpagos Giant Tortoises (Geochelone elephantopus). J. Zool. Lon-
don 195:413-422.

Medem, F. 1962a. La distribucién geogrifica y ecologia de los Croco-
dylia y Testudinata de los rios Amazonas, Putumayo y Caqueta.
Caldasia 8:341-351.

—. 1962b. La distribucién geogrifica y ecologia de los Crocodylia y
Testudinata en el Departamento del Chocé. Rev. Acad. Colombiana
Cienc. Exactos Fis. Natur. Bogota 11:279-304.

—. 1968. El desarralo de las herpetologa en Colombia. Rev. Acad.
Colombiana Cienc. Exactos. Fis. Natur. Bogota 13:149-199.

—, O.V. Castaiio, and M. Lugo-R. 1979. Contribucién al conocimiento
sobre la reproduccién y el crecimiento de los “Morrocoyes™ (Geo-
chelone carbonaria y G. denticulata; Testudines. Testudinidae).
Caldasia 12:497-511.

Métrailler, S. and G. Le Gratiet. 1996. Tortues Continentales de Guyane
Frangaise. Pillet, Martigny, Switzerland.

Miller, M.R. and M. Kasahara. 1979. The cochlear nuclei of some turtles.
J. Comp. Neurol. 185:221-236.

Mittermeier, R.A., F. Medem, and A.G.J. Rhodin. 1980. Vernacular
Names of South American Turtles. SSAR Herpetol. Circ. (9):1-44.

Moll, D. and J.K. Tucker. 1975. Growth and sexual maturity of the Red-
footed tortoise, Geochelone carbonaria. Bull. Maryland Herpetol.
Soc. 12:96-98.

Moreira, G.R.S. 1989. Sympatry of the turtles Geochelone carbonaria
and G. denticulata in the Rio Uatuma Basin, central Amazonia. J.
Herpetol 23:183-185.

—. 1991. Observagoes sobre Geochelone denticularia (Linnaeus, 1766)
e Geochelone carbonaria (Spix, 1824) na bacio do Rio Uatuma,
Amazonia central. Bol. Mus. Paraense Emilio Goeldi (Zool.). 7:183-
188.

Moskovits, D.K. 1988. Sexual dimorphism and population estimates of
the two Amazonian tortoises Geochelone carbonaria and Geochelone
denticulata in northwestern Brazil. Herpetologica 44:209-217.

— and K.A. Bjorndal. 1990. Diet and food preferences of the tortoises
Geochelone carbonaria and G. denticulata. Herpetologica 46:207-
218.

— and A.R. Kiester. 1987. Activity levels and ranging behaviour of the
two Amazonian tortoises, Geochelone carbonaria and Geochelone
denticulata, in north-western Brazil. Funct. Ecol. 1:203-214.

Miiller, G. 1987. Schildkréten: Land-, Sumpf- und Wasserschildkroten
im Terrarium. Eugen Ulmer Gmbh. & Co., Stuttgart.

Miiller, P. 1971. Beobachtungen an brasilianischen Geochelone carbo-
naria. Aqua Terra (Biberist) 8:69-75.

Murphy, I.B. and J.T. Collins (eds.). 1980. Reproductive Biology and
Diseases of Captive Reptiles. SSAR Contrib. Herpetol. (1), Oxford,



690.6

Ohio.

— and —. 1983. A Review of the Diseases and Treatments of Captive
Turtles. AMS Publ., Lawrence, Kansas.

Murphy, I.C. 1996. Crossing Bond’s Line: the herpetofaunal exchange
between the eastern Caribbean and mainland South America, p. 207-
216. In R. Powell and R.W. Henderson (eds.), Contributions to West
Indian Herpetology: A Tribute to Albert Schwartz. SSAR Contrib.
Herpetol. (12), Ithaca, New York.

—. 1997. Amphibians and Reptiles of Trinidad and Tobago. Kreiger
Publ. Co., Malabar, Florida.

Netten, H. and F. Zuurmond. 1985. Geochelone carbonaria in captiv-
ity. Lacerta 43:84-89.

Newcomer, R.J. and J.W. Crenshaw. 1967. Electrophoretic comparison
of blood proteins of two closely related species of South American
tortoises. Copeia 1967:481-483.

Nietzke, G. 1974, Testudo carbonaria—Kohlerschildkriten. Aquar.
Aqua. Terra 55:33-34,

Obst, F.J. 1986. Turtles, Tortoises and Terrapins. St. Martins Press, New
York.

Oddy, S. 1986. Curing tortoise colds. Thames Chiltern Herpetol. Group
Newsl. 66:5.

Pacheco A., L.F. and J. Aparicio E. 1996. Geochelone carbonaria (Spix,
1834), p. 81-82. In P. Erqueta S. and C. de Morales (eds), Libro Rojo
de los Vertebrados de Bolivia. Centr. Datos para la Conservacion,
Asuncion.

Paull, R.C. 1983. The Tortoise Book. A Turtle Trust Turtle Book. Priv.
printed. Marathon Shores, Florida.

—. 1997. Tortoises of the World, Vol. 4: The Great Red-foot Tortoise
Testudo carbonaria. Green Nature Bks., Homestead, Florida.

Peaker, M. 1978. Excretion of potassium from the orbital region in
Testudo carbonaria: a salt gland in terrestrial tortoises? J. Zool Lon-
don 184:421-422.

Pough, F.H., R M. Andrews, J.E. Cadle, M.L. Crump, A.H. Savitzky,
and K.D. Wells. 1998. Herpetology. Prentice Hall, Upper Saddle
River, New Jersey.

Powell, R., R.W. Henderson, K. Adler, and H.A. Dundee. 1996. An an-
notated checklist of West Indian amphibians and reptiles, p. 51-94 +
8 pl. In R. Powell and R.W. Henderson (eds.), Contributions to West
Indian Herpetology: A Tribute to Albert Schwartz. SSAR Contrib.
Herpetol. (12), Ithaca, New York.

Pritchard, P.C.H. 1964. Turtles of British Guiana. Proc. British Guiana
Mus. Zoo. 39:19-45.

—. 1967a. Living Turtles of the World. T.EH. Publ,, Inc., Jersey City,
New Jersey.

—. 1967b. Scientific and common names of turtles of the world. Ross
Allen Reptile Inst. Bull. (33):1-10.

—. 1975. Distribution of tortoises in tropical South America. Chelonia
2:3-10.

—. 1979a. Encyclopedia of Turtles. T.F.H. Publ., Inc., Neptune, New
Jersey.

—. 1979b. Taxonomy, evolution and zoogeography, p. 1-42. [n M.
Harless and H. Morlock (eds.), Turtles: Perspectives and Research.
John Wiley & Sons, New York.

—. 1980. Record size turtles from Florida and South America. Chelo-
nologica 1:113-123.

— and P. Trebbau. 1984. The Turtles of Venezuela. SSAR Contrib.
Herpetol. (2), Oxford, Ohio.

Richard, E. 1990. Elementos descriptivos para la identificién de las tor-
tugas Argentinas, p. 32-43. In R. Barquez, R.F. Laurend, and L.D.
Vuoto (eds), Las Tortugas “Miscelanea.” Univ. Nac. Tucamin Ser.
Monogr. (7), Buenos Aires.

—, PE. Belmonte, and J.C. Chebéz. 1990. Nombres verndculos y distri-
bucién geogrdphica de las tortugas argentinas, p. 5-30. /n R. Barquez,
R.F. Laurent, and L.D. Vuoto (eds.), Las Tortugas “Miscelanea.” Univ.
Nac. Tucamdn Ser. Monogr. Did. (7), Buenos Aires.

— and M.S. de la Fuente. 1992. Lista sistemitica y distribucién de las
tortugas Argentinas (Reptilia: Chelonii). Acta Zool, Lilloana 41:359-
364.

— and J. Nakhle. 1989, Chelonoidis carbonaria (South American Red-
footed Tortoise). Argentina: Salta. Herpetol. Rev. 20:14.

Rideout, B. a., R.J. Montali, L.G. Phillips, and C.H. Gardiner. 1987.
Mortality of captive tortoises due to viviparous nematodes of the
genus Proatractis (family Atractidae). J. Wildl. Dis. 23:103-108.

Rummler, G. and M.R. Covian. 1982. Variations in the ingestive behav-
ior of the tortoise Geochelone carbonaria on a protein- or carbohy-

drate-rich diet with relation to seasonal influence and sectioning of
olfactory nerves. Brazilian J. Med. Biol. Res. 15:201.

— and —. 1983, Effects of olfactory deafferation on the heart rate of
tortoises. Brazilian J. Med. Biol. Res. 16:472.

— and M.C.O. Rummler. 1994. Water balance of the land tortoise Geo-
chelone carbonaria after olfactory bulbectomy. Brazilian J. Med. Biol.
Res. 27:1385-1389.

Sampaio, M.M., R.M. Barros, M. Ayres, and O.R. da Cunha. 1971. A
karyological study of two species of tortoises from the Amazon re-
gion of Brazil. Cytologia (Tokyo) 36:199-204.

Santos-Pinto, EN., M.A. Griggio, A.K. Russo, and J. Tarasantchi. 1985.
The influence of temperature acclimation on O, consumption in the
wirtle Geochelone carbonaria. Comp. Biochem. Physiol. 82A:859—
861.

— J. Tarasantchi. M.A. Griggio, and A.K. Russo. 1981. Effects of tem-
perature on energy metabolism and cloacal temperature in turtles
(Geochelone carbonaria). Brazilian J. Med. Biol. Res. 14:318.

Schall, O. 1978, Das Schildkritenportrat. Die Kohlerschildkrite. Aquar.
Mag. 12:260.

Schlegel, H. 1968. Testudo carbonaria, omnivore oder Aasfraser? Aquar.
Terrar. Z. 21:52-55.

Schneider, J. 1792, Beschribung und Abbildung einer neuen Wasser-
schildkrite. Schr. Ges. Natrf. Freunde Berlin 10:259-283.

Schoepff, J.D. 1792-1801. Historia Testudinum Iconibus [llustrata. Palm,
Erlangae.

Schipperijn, AJ.M. 1992. Breeding Geochelone carbonaria in captiv-
ity (partly second generation). Lacerta 50:205-206.

Schwartz, A. and R.W. Henderson. 1991. Amphibians and Reptiles of
the West Indies: Descriptions, Distributions, and Natural History.
Univ. Florida Press, Gainesville.

— and R. Thomas. 1975. A check-list of West Indian amphibians and
reptiles. Carnegie Mus. Spec. Publ. (1):1-216.

Scott, N.J. and J.W. Lovett. 1975. A collection of reptiles and amphib-
ians from the Chaco of Paraquay. Univ. Connecticut Occ. Pap. 2:157-
261.

Sims, J. 1991a. Captive care. South American tortoises. Rephiberary
(168):4-5.

—. 1991b. South American tortoises. Captive conditions part 2. Re-
phiberary (169):4-6.

Singh, M., L.C. Ho, A.L.L. Yap, G.C. Ng, S.W. Tan, K.T. Moe, and
E.H. Yap. 1996. Axenic culture of reptilian Blastocystis isolates in
monophasic medium and speciation by karyotypic typing. Parasitol.
Res. 82:165-169.

Sowerby, J. de C. and E. Lear. 1872. Tortoises, Terrapins, and Turtles
Drawn from Life. Henry Sotheran, Joseph Baer & Co., London.
Spix. J.B. de. 1824, Animalia Nova sive species novae Testudinum et
Ranarum quas in intinere per Brasiliam annia MDCCCXVII-
MDCCCXX jussu et auspiciis Maximilliani Josephi I. Bavariae Regis.

Franc. Seraph. Hiibschmanni, Monachii.

Stock, A.D. 1972, Karyological relationships in turtles (Reptilia: Che-
lonia). Can. J. Genet. Cytol. 14:859-866.

Strauch, A. 1865. Die Verbreitung der Schildkréten iiber den Erdball.
Ein zoogeographischer Versuch. Mém. Acad. Imper. Sci. St. Peters-
burg (7th ser.) 8:1-207.

Strum, P.A. and D. Danon. 1975, Comparative ultrastructure analysis
of two tortoise bladders, Testudo graeca and Geochelone carbonaria.
Anat. Rec. 184:97-110.

Sullivan, B. and A. Riggs. 1967. Structure, function and evolution of
turtle hemoglobins. 1. Electrophoretic studies. Comp. Biochem.
Physiol. 23:449-458.

Sura, P. 1981. Miscellaneous remarks on some captive reptiles. British
Herpetol. Soc. Bull. 4:30-35.

Tamsitt, J.R. and D. Valdivieso, 1963. The herpetofauna of the Carib-
bean Islands, San Andres and Providencia. Rev. Biol. Trop. 11:131-
139.

Thorpe-Dixon, C.J. 1982, A success in treating massive flesh loss in
Geochelone carbonaria. Herptile 7(1):8-9.

Tomson, EN., S.E. McDonald, and E.D. Wolf. 1976. Hypopyon in a
tortoise. J. Amer. Vet. Med. Assoc. 169:942.

Tonge, S. 1988. An analysis of the reproduction of a pair of Red-footed
Tortoises (Geochelone carbonaria) over atwenty-year period. Dodo,
J. Jersey Wildl. Preserv. Trust 25:82-90.

Torsoni, M.A. and S.H. Ogo. 1995. Oxgenation properities of hemo-
globin from the turtle Geochelone carbonaria. Brazilian J. Med. Biol.
Res. 28:1129-1131.



Underwood, G. 1962. Reptiles of the eastern Caribbean. Caribbean Af-
fairs (n. ser.) 1:1-192.

Valdivieso, D. and J.R. Tamsitt. 1965. A check-list and key to the am-
phibians and reptiles of Providencia and San Andres. Carib. J. Sci.
3:77-19.

Vaillant, L. 1905. Remarques sur le développement d'une juene Tortue
Charbonniére (Testudo carbonaria Spix), observée d la ménagerie
des reptiles du Muséum d’Histoire Naturelle. Bull. Mus. Nat. Hist.
Nat., Paris 11:139-141.

Vanzolini, P.E. 1994. On the distribution of certain South American
turtles (Testudines: Testudinidae & Chelidae). Smithson. Herpetol.
Info. Serv. 97:1-10.

Vieira de Andrade, D. and A. Shinya-Abe. 1993. Natural occurrence of
shell abnormalities in hatchling Red-footed Tortoises (Geochelone
carbonaria). Herpetol. Rev. 24:89,

Villa, J.D. 1994, Presence of the tortoise Geochelone carbonaria (Rep-
tilia: Testudines) in the Corn Islands, Caribbean Nicaragua. Rev. Biol.
Trop. 41:924-928.

Vinke, T. and S. Vinke. 1998, Die Haltung und Zucht der Kohlerschild-
krote Geochelone (Chelonoidis) carbonaria. Emys 5:29-41,

Vokins, A.M.A. 1977. Breeding the Red-footed Tortoise Geochelone
carbonaria (Spix, 1824). Dodo, 1. Jersey Wildl. Preserv. Trust 14:73—
80.

—. 1981. Nachzucht der Kohlerschildkrite Geochelone carbonaria Spix,
1824. Die Schildkrite (Haar) 3:17-25.

Wagler, J. 1828-1833. Descriptiones et [cones Amphibiorum. Tres partes
cum XXXVl tabules. J. G. Cotta’schen Buchhandl., Miinchen, Stutt-
gart und Tiibingen.

Walker, P. 1987. Progress report on a study of the conservation status of
South American tortoises. Testudo 2:48-53.

—. 1989, Geachelone carbonaria Red-footed Tortoise, p. 17-19. In LR.
Swingland and M.W. Klemens (eds.), The Conservation Biology of
Tortoises. Oce. Pap. IUCN/Spec. Surv. Comm. (5), Gland, Switzer-
land.

Walker, W.F., Jr. 1979. Locomotion, p. 435-454. [n M. Harless and H.
Morlock (eds.), Turtles: Perspectives and Research. John Wiley &
Sons, New York.

Weathers, W.W. and F.N. White. 1971. Physiological thermoregulation

690.7

in turtles. Amer. J. Physiol. 221:704-710.

Weishaar, 1. 1988. Landschildkréten Europas und Siidamerikas als
Zwischenwirte fiir Sarcocystis. Mitt. Oesterr. Gesell. Tropenmed.
Parasitol. 10:95-102.

Wermuth, H. and R. Mertens. 1961. Schildkriten, Krokodile, Briicken-
echsen. Gustav Fischer, Jena.

—and —. 1977. Liste der rezenten Amphibien und Reptilien. Testudines,
Crocodylia, Rhynchocephalia. Das Tierreich 1(27):1-174.

Wever, E.G. 1978. The Reptile Ear: Its Structure and Function. Princeton
Univ. Press, Princeton, New Jersey.

Williams, E.E. 1960. Two species of tortoises in northern South America.
Breviora 120:1-13 + 3 pl.

Winokur. R.M. 1988. The buccopharyngeal mucosa of the turtles (Tes-
tudines). J. Morphol. 196:33-52.

— and J.M. Legler. 1974. Rostral pores in turtles. J. Morphol. 143:107-
120.

— and —. 1975. Chelonian mental glands. J. Morphol. 147:275-292.

Yin, EY., W. Frair, and S.H. Mao. 1989. Physical and chemical proper-
ties of some turtle blood albumins with taxonomic implications.
Comp. Biochem. Physiol. 93B:283-289.

Zangerl, R. 1957. A parietal foramen in the skull of a Recent turtle.
Proc. Zool. Soc. Calcutta, Mookerjee Mem. Vol.:269-273.

Zug, G.R. 1966. The penial morphology and the relationships of cryp-
todiran turtles. Univ. Michigan Occ. Pap. Mus. Zool. (647):1-24.
Zwart, P. and E.H.A. Truyens. 1975. Hexamitiasis in tortoises. Vet.

Parasitol. 1:175-183.

CARL H. ERNST and THOMAS E. J. LEUTERITZ, De-
partment of Biology, George Mason University, Fairfax, Vir-
ginia 22030-4444, USA.

Primary editor for this account. Michael E. Seidel.

Published 30 August 1999 and Copyright © 1999 by the Soci-
ety for the Study of Amphibians and Reptiles.




