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The Amphisbaenian Carpus:
How Primitive Is It?

ALLEN E. GREER, The Australian Museum, 6-8 College
St., Sydney, N.S.W. 2000, Australia.

CARL GaNs, Division of Biological Sciences, Natural
Sciences Building, The University of Michigan, Ann
Arbor, Michigan 48109, USA.

The three species of Bipes are the only known
amphisbaenians to retain the forelimbs. As cur-
rently interpreted, the forelimb shows a primitive
character state unique for squamates: the presence
of a distal (or lateral) centrale in the carpus (Ren-
ous-Lecuru, 1973; Gans, 1978). However, as we
now report, this ““centrale” is actually a misiden-
tified pisiform. Furthermore, as the carpus of Bipes
lacks the intermedium, it is not primitive, but
slightly derived relative to the probable primitive
squamate condition.

The error arises from the mislabelling of the
carpal elements in the useful study of Castaneda
and Alvarez (1968). In their only labelled figure
of the carpus (Fig. 5, dorsal and ventral views)
they unfortunately reversed the digital sequence
from their figures 2 and 8. They refer to a “central
distal” bone (here considered the pisiform) and
an “intermedium” (here considered the medial
and only centrale). In her review of the carpus of
living lepidosaurs, Renous-Lecuru (1973, also 1974
and Gans, 1978) accepted these identifications
(though she did note as unusual the apparent ab-
sence of a pisiform) and emphasized the “central
distal” as a unique primitive character state for
squamates.

Zangerl (1945) had correctly identified and il-
lustrated the bones in the carpus of B. biporus, not-
ing that the pattern shown was equivalent to that
of the digits of lizards. As Zangerl observed and
we have confirmed in all three species, the carpus
of Bipes consists of the radiale, ulnare, pisiform, a
single centrale and five distal carpals. This com-
plement differs from the primitive squamate con-
dition in the absence of the intermedium and
hence is slightly derived and not primitive.

Specimens examined (cleared and stained ma-
terial indicated by an asterisk; all other material,
dried skeletons): Bipes biporus: C. Gans 3052, 5458*;
CAS 150527*; MCZ 31523-4 (part); MVZ 97568*,
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98926, 111505-6, 116542 and 175852; B. canalicu-
latus: CAS 144793*, 150523*; MVZ 175855-6; and
B. tridactylus: CAS 150525-6, 150529*.

Acknowledgments.—We thank H. W. Greene of
the Museum of Vertebrate Zoology, University of
California, Berkeley (MVZ), A. E. Leviton of the
California Academy of Sciences (CAS), and E. E.
Williams of the Museum of Comparative Zoology
(MCZ2), for making the collections under their care
available to us. We also thank R. Estes and P. Greer
for critical reading of the manuscript.
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Small Clutch Size in a
Tropical Whiptail Lizard
(Cnemidophorus arubensis)

Jos. J. SCHALL, Department of Zoology, University of
Vermont, Burlington, Vermont 05405, USA.

Models of lizard populations frequently con-
tribute to studies on vertebrate life history phe-
nomena (Tinkle et al., 1970; Pianka and Parker,
1975). The genus Cnemidophorus (whiptail lizards)
has proven particularly interesting because of
variation in reproductive characteristics related to
geographic distribution (McCoy and Hodden-
bach, 1966; Pianka, 1970), body size (Schall, 1978,
1981), and the evolution of parthenogenesis (Cole
and Townsend, 1977; Schall, 1978, 1981; Congdon
et al.,, 1978). Observed patterns in a taxon’s repro-
ductive biology become more intriguing when
exceptions to the patterns are discovered. In gen-
eral, larger whiptails produce larger clutches of
eggs; this pattern holds both within and among
species. I report here that the tropical whiptail
lizard (Cnemidophorus arubensis) from Aruba is-
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FiG.1A. (Above). Body size (snout-vent length
in mm) and clutch size for C. arubensis and six
other Cnemidophorus species. Data for these six
species from Schall (1978) and Ledén and Cova
(1973). Means indicated by horizontal bar and
ranges by vertical line. Species indicated by first
two letters of specific name: C. arubensis, C. lem-
niscatus, C. exsanguis, C. tesselatus, C. inornatus, and
C. tigris. FIG. 1B. (Below). Mass of a single shelled
oviducal egg and mean body mass of adult female
whiptail lizards of six species, C. arubensis and five
of the six other species shown in Fig. 1A. Means
indicated by horizontal bar and ranges by vertical
line.

land, Netherlands Antilles, apparently produces
an exceptionally small clutch for its body size,
only one egg, and the single egg is exceptionally
large.

I have dissected 146 adult female C. arubensis
collected during three periods: September 1971 to
January 1972, October 1979, and October 1980. Of
these, 26 contained yolked ovarian follicles and
12 had oviducal shelled eggs. To determine re-
productive activity I used presence of yolked fol-
licles, oviducal eggs, or greatly enlarged ovi-
duct(s). The number of reproductive lizards were:
September, 3 of 5; October, 24 of 85; November,
0 of 9; December, 10 of 38; January, 1 of 9. Thus,

407

female reproductive activity seems to take place
throughout the five month interval.

Of 38 females with yolked follicles or oviducal
eggs, 37 had only one yolked follicle or shelled
egg and one had 2 small (5 mm) yolked follicles.
Fig. 1A compares clutch size and body size mea-
sures for C. arubensis and six other whiptail species,
five previously reported on from western Texas
(Schall, 1978), and a tropical species, C. lemniscatus
(Ledn and Cova, 1973). If C. arubensis fit the gen-
eral reproductive pattern, it would produce an av-
erage of about 3.2 eggs, with a range of 1-6.

I was able to measure 9 and weigh 4 intact ovi-
ducal shelled eggs from C. arubensis. Compared to
other Cnemidophorus, this species produces excep-
tionally heavy eggs (Fig. 1B). The shape of these
eggs was similar to those of other Cnemidophorus,
but larger. Length measurements are given here
for those who wish to compare C. arubensis with
other species. The largest Aruban whiptail egg
measured was 26 mm long (¥ = 21 mm), whereas
the largest from C. tesselatus was 20 mm long, and
the largest from C. exsanguis was 18 mm. Size of
the ovum at ovulation for C. arubensis is only
slightly larger than for similarly sized Cnemidoph-
orus (largest observed yolked follicles are: C. aru-
bensis ~12 mm; C. exsanguis ~11 mm: C. tesselatus
~11 mm).

It is likely that C. arubensis is reproductively ac-
tive through most of the year as other tropical
whiptails (genera Cnemidophorus and Ameiva) seem
to be (Le6n and Cova, 1973; Smith, 1968). Perhaps
the Aruban whiptail produces larger clutches
during months that were not sampled. However,
Aruba experiences pronounced wet and dry sea-
sons; I sampled during the wet season which ex-
tends from September to January. As the Aruban
whiptail is primarily a herbivore (Schall, 1973),
food should be most abundant during the wet
season and the largest clutches produced then.

The reproductive output of C. arubensis seems
at variance with the overall trend in lizard repro-
ductive patterns of increasing clutch size with in-
creasing body size (Tinkle et al., 1970). Another
obvious exception to this pattern is the genus
Anolis; anoline lizards also produce a single egg
per clutch (Fitch, 1970). Andrews and Rand (1974)
proposed three selective forces that may have led
to a single egg clutch in Anolis. First, Anolis are
primarily arboreal and possess adhesive toe pads
which are functional only for relatively light
weight lizards, unburdened by a large heavy
clutch. (This may also explain the small clutch
size of geckos as well.) Second, strong predation
pressure on tropical lizards may lead to an “r-
selected” life history pattern. Third, unpredict-
able short-term fluctuations in precipitation would
favor an opportunistic strategy in which at least
one egg can be rapidly produced during favorable
periods.

In contrast to Anolis, the Aruban whiptail is a
large, active, terrestrial species. Predation pres-
sure does not appear to be appreciably greater on
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Aruban lizards, compared to temperate species
(unpublished tail break data). Other tropical
whiptails produce clutch sizes comparable to those
of temperate Cnemidophorus (Fig. 1A; Le6n and
Cova, 1973; Smith, 1968), although rainfall fluc-
tuations may be more important for a herbivorous
species such as C. arubensis.

Perhaps the small clutch size is in part a result
of this species’ herbivorous diet. If C. arubensis has
not evolved adaptations for efficiently extracting
nutrients from its plant diet it may be able to pro-
duce only one egg at a time. Also, the large egg
may constrain the number of eggs produced in
each clutch. The very large eggs will probably
yield relatively large hatchlings. Tinkle et al.
(1970) argue that strong intraspecific competition
in lizards would lead to large egg size. I have
suggested that there is strong adult-juvenile com-
petition in this species (Schall, 1974), so larger
hatchlings may have a competitive advantage re-
sulting in selective pressure on females to pro-
duce large eggs.

Acknowledgments.—Rene W. Schall aided great-
ly in the field work and Cynthia Lord assisted in
dissecting the lizards. The research was support-
ed by a grant from the American Philosophical
Society (Johnson Fund #1465).
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Leiocephalus nebraskensis
nom. nov. pro. L. septentrionalis
Wellstead, 1982, a Junior Homonym

C. F. WELLSTEAD, Redpath Museum, McGill Univer-
sity, 859 Sherbrooke St. West, Montreal, Quebec H3A
2K6, Canada

Wellstead (1982) applied the name Leiocephalus
septentrionalis to a new species of Miocene fossil
lizard from the Valentine Formation of Nebraska.
However, he overlooked the work of Garrido
(1975) in which a new extant subspecies of the
genus is named L. stictigaster septentrionalis. Well-
stead’s usage of the epithet ‘septentrionalis’ creates
a junior primary homonym and must be rejected
(see e.g., Blackwelder, 1967:433-434). I propose
the new specific epithet nebraskensis be applied to
the fossil species which Wellstead described. The
name of this fossil lizard becomes Leiocephalus ne-
braskensis. I thank Gregory Pregill for bringing this
problem to my attention.

On a related matter, figures 1f and 1g in Well-
stead (1982) depict Liolaemus elongatus, MCZ 14926,
not Liolaemus platei as labelled.

LITERATURE CITED

BLACKWELDER, R. E. 1967. Taxonomy: a text and
reference book. John Wiley and Sons, Inc. 698

PP-
GARRIDO, O. H. 1975. Nuevos reptiles del ar-
chiélago Cubano. Poeyana 141:1-58.
WELLSTEAD, C. F. 1982. Lizards from the lower
Valentine Formation (Miocene) of northern
Nebraska. J. Herpetol. 16:364-375.

Accepted: 21 March 1983.

This content downloaded from
132.198.50.13 on Sat, 17 Jul 2021 13:53:02 UTC
All use subject to https://about.jstor.org/terms



	Contents
	image 1
	image 2
	image 3

	Issue Table of Contents
	Journal of Herpetology, Vol. 17, No. 4, Dec., 1983
	Volume Information [pp.  420 - 430]
	Front Matter
	Salamanders of the Genus Bolitoglossa from the Sierra Madre del Sur of Southern Mexico [pp.  295 - 307]
	The Effects of Isolation, the Duration of Brooding, and Non-Egg Olfactory Cues on Clutch Recognition by the Salamander, Desmognathus ochrophaeus [pp.  308 - 314]
	Frequency Distribution of Cell Numbers in the Spermatocysts during the Annual Testicular Cycle in the Indian Frog Rana tigerina [pp.  315 - 319]
	An Immunological Analysis of Spanish and French Water Frogs [pp.  320 - 326]
	The Distribution and Abundance of Marine Turtles in the Gulf of Mexico and Nearby Atlantic Waters [pp.  327 - 344]
	Geographic Variation in the Neotropical Turtle, Platemys platycephala [pp.  345 - 355]
	Nomenclatural Availability of Testudo coriacea Vandelli, 1761: A Case against a Rigid Application of the Rules to Old, Well-Known Zoological Works [pp.  356 - 361]
	Genetics of Striping in the Gopher Snake, Pituophis melanoleucus [pp.  362 - 370]
	The Evolution of the Subdigital Pad of Anolis 2. Comparisons among the Iguanid Genera Related to the Anolines and a View from outside the Radiation [pp.  371 - 397]
	Notes
	Immunological Evidence for the Validity of Plethodon kentucki [pp.  398 - 400]
	Critical Thermal Maxima in Populations of Ambystoma macrodactylum from Different Elevations [pp.  400 - 402]
	Behavioral Response of the American Alligator to Freezing Weather [pp.  402 - 404]
	Temperature-Controlled Sex Determination in the Sea Turtle Lepidochelys olivacea [pp.  404 - 406]
	The Amphisbaenian Carpus: How Primitive Is It? [p.  406]
	Small Clutch Size in a Tropical Whiptail Lizard (Cnemidophorus arubensis) [pp.  406 - 408]
	Leiocephalus nebraskensis nom. nov. pro. L. septentrionalis Wellstead, 1982, a Junior Homonym [p.  408]
	The Diet of the Snake Uromacer frenatus dorsalis on Ile de la Gonâve, Haiti [pp.  409 - 412]
	An Aggregation of Female Garter Snakes under Corrugated Metal Sheets [pp.  412 - 413]
	On the Biogeography of the Virgin Islands Boa, Epicrates monensis granti [pp.  413 - 417]
	A New Species of Helagras (Serpentes) from the Middle Oligocene of Nebraska [pp.  417 - 419]

	Back Matter



