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FOSSIL LIZARDS FROM THE DOMINICAN REPUBLIC
RicaHARp ETHERIDGE

THE known history of West Indian lizard faunas does not ex-
tend very far into the past. The remains of lizards have been
recovered from Indian middens and from cave deposits on a num-
ber of islands, but even the oldest cave fossils are probably not
older than late Pleistocene. Nevertheless, these remains clearly
indicate that the island lizard faunas of the not-too-distant past
were markedly different from those on the islands today. They
include species that are now extinct, some of which were larger
than any living member of their genus. They also include living
species that occur on the same island today but which attained
a greater maximum size, and living species that are now found
only on other islands (Hecht, 1951; Etheridge, 1964 and unpub-
lished data).

The pattern of late Pleistocene extinction and gigantism found
in West Indian lizards is similar to that found in the island mam-
mals and the mammals of the North American continent, but
quite unlike the Pleistocene history of the continental lizard faunas.
Of the many lizard species reported from the Pleistocene of Flor-
ida (Auffenberg, 1955, 1956; Holman, 1958, 1959a, 1959b, 1962a;
Gut and Ray, 1963), of Oklahoma (Etheridge, 1960a), of Texas
(Holman, 1962b, 1963), of Kansas (Etheridge, 1958, 1960b, 1961),
and of California (Brattstrom, 1953, 1954, 1955, 1958) none of them
is now extinct and only one of them grew to a larger or smaller
maximum size than it does today. Undoubtedly the changing cli-
mate of the Pleistocene greatly influenced the distribution of liz-
ards on the continent, for some forms are known to have lived
beyond their present range. Otherwise, at least insofar as their
fossils indicate, North American lizards do not seem to have been
much influence by Pleistocene events.

The present study of lizard remains from a cave in the western
part of the Dominican Republic contributes additional evidence
that the lizard faunas of the West Indies, unlike those of the North
American continent, have undergone dramatic changes in the
not remote past.
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CerrO DE SAN Francisco CAvVE

On August 7, 1958, Dr. Clayton E. Ray and his field party from
the Museum of Comparative Zoology at Harvard excavated an
exceedingly rich fossil deposit in a cave in the western part of
the Dominican Republic. The cave lies in the top of Cerro de
San Francisco, an isolated hill directly east of Fortaleza Pedro
Santana in the province of San Rafael, adjacent to the Haitian bor-
der. Cerro de San Francisco is indicated on the United States
world aeronautical chart above the 2000 foot mark at latitude 19°
6" N, longitude 71° 41" W.

According to Ray’s field notes (Aug. 7-8, Aug. 31-Sept. 2, 1958)
Cerro de San Francisco is an isolated limestone block. The cave,
standing as it does high in this isolated hill, has no part in the
present drainage of the land, but is clearly part of an older drain-
age system. The cave is quite large, with at least three large
skylights. Its floor is very dry and has many large and small
pieces of roof debris. A pit was dug near the rear wall of the
cave and another about 10 feet out toward the middle of the
cave, both to a depth of about seven feet. The pit near the wall
descended through well marked strata containing many fossils, the
one nearer the middle of the cave descended through powdery
white guano containing no bone. On the basis of the pit near
the rear wall Ray divided the floor material into three bone-bear-
ing strata as follows:

Stratum 1. Surface to about 15 inches in depth, consisting of
two subdivisions as follows:

A. Upper unit, 12 inches thick. A brown earth with much
goat dung and bone near its surface. Most of the bones were
owl pellet components and were mainly of Rattus.

B. Lower unit, 4-6 inches thick. A light gray, fluffy, ashy de-
posit, very light weight and powdery, containing almost no bone.

Stratum 2. Six to 12 inches thick. A dark brown earth with
irregularly distributed black lenses. At least one of the lenses
contained a potsherd and several charred sticks, and appeared to
be a cook fire. The bones were distributed through the brown
and black portions of the stratum but occurred primarily in a
band about one foot thick and one foot below the surface. The
stratum seems to be an owl deposit judging from its composition:
Nesophontes, bats, birds, lizards, frogs, and a few very young in-
dividuals of Isolobodon and Brotomys. The stratum also contained
human bone fragments.
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Stratum 3. Three to 4 feet in thickness. A yellowish brown
earth extending from a sharp border with the darker earth of
Stratum 2 to a lower stratum of limestone rubble. The stratum
contained Isolobodon, Brotomys, Plagiodontia, Nesophontes, sloth,
bats, lizards, and birds.

Below Stratum 3 is a layer about 1-1% feet thick of limestone
rubble forming a solid floor in places. Below this a layer of very
hard, brown earth, possibly an indurated guano, extends for a
depth of at least one foot. Neither of these two lower strata
contained bone.

The lizard fossils reported here are from Strata 2 and 3. Lying
as they do below the Rattus level, they are almost certainly pre-
Columbian in age. The presence of human bone fragments in
Stratum 2 suggest a maximum age of not more than 4000 years,
for according to Rouse (1964) man did not arrive in the Greater
Antilles before 2000 B.C. Stratum 3 may be much older, but is
probably not older than late Pleistocene. The lizard faunas of
the two strata are identical in species composition. In spite of
their relative youth these cave deposits contain the remains of an
an extinct snail (Clench, 1962) and a number of extinct vertebrates.
Among the lizard fossils is an extinet species of Leiocephalus and
living forms of Aristelliger, Anolis, Leiocephalus, Ameiva, and
Diploglossus.

In the following account the minimum and maximum snout-
vent lengths of the animals from which the fossils came were cal-
culated by multiplying various measurements of the fossils by the
ratio of measurements of the same elements of skeletons of modern
specimens to their snout-vent lengths. Series of modern skeletons
were used to diminish the error introduced by individual variation
and ontogenetic changes in proportions.

The type of the extinct Leiocephalus is in the Museum of Com-
parative Zoology at Harvard. All other specimens referred to are
in the vertebrate paleontology collections of the Florida State
Museum.

(GEKKONIDAE

Aristelliger lar Cope 1861

Several hundred fossils of a large gecko are referred to the
modern Hispaniolan species Aristelliger lar. The criteria used for
their generic identification are those given by Hecht (1951) and
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Etheridge (1964). Most of existing structural and proportional
differences among the species of Aristelliger appear to be due
only to differences in size. The size disparity is great; maximum
snout-vent lengths recorded for each species are: cochranae 60
mm, praesignis 85 mm, georgeensis 115 mm, lar 135 mm and titan
150 mm (Hecht, 1951).

The maximum size reached in this population was approximate-
ly that attained by Aristelliger lar today. Calculations of snout-
vent lengths from measurements of the smallest and largest fossils
of each element are: based on dentaries 66-120, on maxillae 57-121,
on parietals 89-117, on quadrates 98-120, on frontals 69-140, on
basale 94-120, and on pelves 80-117 mm. Fusion of the parietals,
an indication that near-adult size has been reached, does not occur
in fossils below calculated snout-vent length of 110 mm. This pre-
cludes the possibility that a smaller species is represented by some
of the smaller fossils.

The fossils exhibit an ontogenetic increase in the number of
teeth on the dentary and maxilla (Fig. 1) similar to that demon-
strated in other geckos, Thecadactylus rapicaudus (Etheridge, 1964)
Tarentola annularis and T. ephippiata (Grandison, 1961). Tooth
counts of modern adult Aristelliger lar approximate those of fossils
of the same size. Tooth counts of a few individuals of A. praesignis,
A. cochranae, A. georgeensis, and A. titan, plotted on the same
chart, indicate the possibility that A. titan may follow the same
ontogenetic gradient as A. lar, and that the other forms may not.
If this proves to be the case then there would appear to be no
anatomical reason for considering the extinct Jamaican A. titan
other than a population of A. lar grown to larger size, for they
differ only in maximum size attained and number of teeth present
at maximum size.

Fossils of Aristelliger lar have also been reported from Deep
Cave, near St. Michel de T'Atalaye, Department de 'Artibonite,
Haiti (Hecht, 1951). This locality and the cave at Cerro de San
Francisco lie far outside the range of the species as reported by
Cochran (1941): the southwestern peninsula of Haiti and the Sa-
mana Peninsula of northeastern Dominican Republic. Hecht sug-
gests that the modern distribution of A. lar is probably relict, and
the occurrence of fossils outside the present range indicates that at
an earlier time the species occupied a wider range on the island
than it does today. Dr. Albert Schwartz (in litt.) has found the
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species at a number of other localities and believes that it occurs
rather generally over the entire island. Dr. Schwartz believes
that its apparent relict distribution is merely an artifact of collect-
ing, and its rarity in collections is probably due to its strictly
nocturnal habits and its preference for large Ficus and other trees
that have prop roots and are covered with woody vines.
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Fig. 1. Ontogenetic increase in the number of teeth on the dentary
(solid symbols) and maxilla (open symbols) in Aristelliger. Small circles,
A. lar trom Cerro de San Francisco. Large circles, A. titan. Triangles, A.
praesignis, Squares, A. cochranae expectatus. Hexagons, A. georgeensis.

Referred Specimens. Dentaries 10051 (141), maxillae 10052
(178), frontals 10053 (66), basale 10054 (9), parietals 10035 (13),
quadrates 10056 (10), surangular-articular 10057 (21), pterygoids
10058 (12), pelves 10059 (28), vertebrae 10060 (26).

IcuaNIDAE
Anolis ricordii (Duméril and Bibron) 1837

About 80 cranial elements and eight pelves are identical in all
major features with modern skeletons of Anolis ricordii. They
may be distinguished from all other Hispaniolan anoles by their
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large size and by the presence of strong rugosities on the upper
surfaces of the skull roofing bones.

The fossil population is calculated to have attained a maximum
snout-vent length of about 190 mm, larger than that of any living
species of Anolis. Measurements of the smallest and largest fos-
sils of each element yield the following estimates of snout-vent
length: based on dentaries 78-166, on maxillae 155-190, on frontals
112-192, on parietals 84-141, on basale 132-167 mm. Williams
(1960) gives the snout-vent length of adult males of A. ricordii as
about 137 mm. He has informed me (in litt.) that the largest
specimen in the Museum of Comparative Zoology has a snout-
vent length of 159 mm. Thus the species has decreased about
30 mm in maximum snout-vent length. .

Fossils of Anolis ricordii are also known from Deep Cave near
St. Michel de TI'Atalaye, Department L’Artibonite, Haiti (Hecht,
1951).  Anolis ricordii occurs over most of the island and probably
in the vicinity of the cave today.

Referred Specimens. Dentaries 10061 (15), maxillae 10062 (41),
frontals 10063 (12), parietals 10064 (7), prefrontal 10065 (1), jugals
10066 (3), pterygoids 10067 (2), postorbital 10068 (1), articular-sur-
angulars 10069 (3), basale 10070 (4), quadrate 10071 (1), pelves
10072 (8).

Anolis cybotes Cope 1862

The most abundant lizard remains are those of a moderate-size
anole, represented by over 1000 fossils. The dentaries show a
distinctive type of sculpturing characteristic of the modern His-
paniolan species A. cybotes, A. armouri, A. shrevei, and A. white-
mani. At about 40-45 mm snout-vent length, a number of closely
spaced, shallow grooves appear on the ventrolateral face of the
dentary. The grooves extend from the level of the last few teeth
to the level of the dorsal process of the coronoid. Posteriorly the
grooves are deepest and all of them end abruptly at the same level;
anteriorly they fade out gradually. As the jaw increases in size
the grooves deepen and become more irregular. They extend their
coverage ventrally and anteriorly, but not posteriorly. With con-
tinued growth the ventrolateral face of the element becomes great-
ly swollen and the irregular grooves are thrown into a series of
horizontal, more or less semilunar folds. At maximum size the
sculpturing covers all of the ventral and ventrolateral face of the
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dentary anterior to the level of the coronoid. Posteriorly the
swollen area ends abruptly with a heavily sculptured projection
that has a deep recess in its posterior surface. This sequence of
ontogenetic changes in the dentary occurs in all of the above
mentioned species and, when they are lined up from smallest to
largest, in an identical fashion in the fossils. The sculpturings
that occur on the lower jaws of other species of Anolis (cristatellus,
scriptus, gundlachi, pulchellus, krugi, and bimaculatus) have en-
tirely different configurations.

I am unable to distinguish the skeletons of A. cybotes, A. ar-
mouri, A. shrevei, and A. whitemani. Anolis cybotes occurs over
most of the island today and in the immediate vicinity of the
cave. The other species have more restricted ranges, none of
which includes the Cerro de San Francisco. For this reason, and
no other, I have tentatively referred the fossils to Anolis cybotes.

The fossil population is estimated to have reached a maximum
snout-vent length of about 75 mm, slightly larger than that at-
tained by most living populations. Snout-vent lengths calculated
for the smallest and largest fossils of each element are: based on
dentaries 42-75, on parietals 55-75, on quadrates 38-71, and on
basale 58-69 mm. Williams (1960) gives the snout-vent length of
adult males of A. cybotes as 67 mm. He has informed me (in litt.)
that the race A. cybotes haetianus from the southwestern peninsula
of Haiti reaches a maximum of 79 mm, but that over the rest of
the island the maximum snout-vent length attained is 70 mm
(measurements based on specimens in the Museum of Comparative
Zoology).

Referred Specimens. Dentaries 10073 (377), maxillae 10074
(506), postorbitals 10075 (6), frontals 10076 (82), parietals 10077
(28), pterygoids 10078 (2), quadrates 10079 (6), premaxillae 10080
(2), prefrontals 10081 (2), articular-surangulars 10082 (32), jugals
10083 (11), basale 10084 (39), interclavicle 10085 (1), pelves 10086
(44).

Anolis chlorocyanus Duméril and Bibron 1837

A single dentary is referred to Anolis chlorocyanus, primarily
on the basis of its slender form. The jaw measures 9.4 mm from
the symphysis to the posterior border of the last tooth, 1.3 mm
deep at the position of the last tooth and 0.9 mm deep midway
between the symphysis and the last tooth. Using these three
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measurements the fossil has been compared with dentaries of other
Hispaniolan anoles by discriminant function analysis programmed
for a 1620 IBM computer (Rao, 1958, p. 239). The species number
of dentaries compared with the fossil are A. coelestinus 3, distichus
4, cybotes 8, aliniger 2, singularis 2, ricordii 2, chlorocyanus 4,
whitemani 4, monticola 2, cochranae 1, cristophei 2, etheridgei 2,
koopmani 2, shrevei 2, semilineatus 2, hendersoni 2, and olssoni 4.
The analysis shows that the dentaries of hendersoni and singularis
are relatively more slender than the fossil, the dentary of chlor-
ccyanus has the same shape as the fossil, and the dentaries of all
other species are relatively less slender. Measurements of the
dentary of a modern individual of A. chlorocyanus 64 mm snout-
vent length are very close to those of the fossil: tooth row length
9.4, depth at the last tooth 1.4, and depth midway between the
first and last tooth 1.0 mm. The jaw contains 26 teeth, the fossil
contained 28. The fossil is therefore believed to have come from
an individual of Anolis chlorocyanus about 64 mm snout-vent
length. The species occurs over most of the island and probably
lives in the immediate vicinity of Cerro de San Francisco today.
Referred Specimen. Dentary 10087,

Leiocephalus Gray

Until recently the genus Leiocephalus included a number of
South American species as well as those in the West Indies. The
continental forms have been shown to be unrelated to the insular
species, and Leiocephalus has been restricted to the latter (Ether-
idge, 1965). Leiocephalus now occupies the islands of Hispaniola,
Navassa, the Caymans, Cuba, and the Bahamas, and a recently
extinct form occurred on Martinique. An extinct species has been
described from the late Pleistocene of Barbuda and other extinct
forms have been reported, but not described, from the Pleistocene
of Hispaniola and Jamaica (Etheridge, 1964) and the Miocene of
Florida (Estes, 1963). On the basis of osteological characteristics
of Leiocephalus given in these publications a number of fossils
from the cave in Cerro de San Francisco may be referred to the
genus. Two species are represented in the fossils, a small one
assigned to a modern Hispaniolan species and a very large one
that is extinct. In reference to its most obvious diagnostic char-
acter, an open Meckelian groove, the extinct species may be
known as
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Leiocephalus apertosulcus, new species

Holotype. A right dentary, No. 3404 in the vertebrate paleon-
tological collections of the Museum of Comparative Zoology, Har-
vard University, Cambridge, Mass.

Type Locality. Stratum 2, cave in Cerro de San Francisco,
Municipio Pedro Santana, Provincia San Rafael, Republica Do-
minica. Probably Late Pleistocene. Collected by Dr. Clayton
E. Ray in August or September, 1958.

Referred Specimens. Dentaries 10088-9 (50), maxillae 10090-91
(86), frontals 10092 (6), parietals 10093 (6), jugals 10094 (3), post-
orbital 10095, pterygoid 10096, quadrates 10097 (2), articular -+
surangular 10098, prefrontal 10098, basale 10099, pelves 10100
(15), caudal vertebrae 10101 (6).

Diagnosis. Leiocephalus apertosulcus differs from all other
species in the genus, both living and extinct, in having Meckel’s
canal exposed as a deep groove along the lingual face of the den-
tary; in all other forms it is a tubular cavity completely surrounded
by bone. The maximum snout-vent length of this species was at
least 150 mm and possibly as great as 200 mm. This exceeds the
maximum length attained by any living species (130 mm) and is
equaled only by the extinct Barbudan species Leiocephalus cuneus.

Fig. 2. Lingual view of the dentary of Leiocephalus apertosulcus; type
specimen.

Description of Type (Fig. 2). The specimen is 17.2 mm long
from its broken posterior border to the symphysis. The tooth row,
measured in a straight line from the projected anterior border of
the first tooth to the projected posterior border of the last tooth
(both are missing) is 16.7 mm long. The height at the position
of the penultimate tooth is 4.0 mm. There are 23 teeth or unoc-
cupied alveoli; missing are (front to back) teeth number 1, 2, 4,
18, and 23, and tooth number 13 lacks its entire crown. Teeth







































