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Herpetology 2000

In this column the editorial staff presents short abstracts of herpetological articles we have found of interest.  This is not an
attempt to summarize all of the research papers being published; it is an attempt to increase the reader’s awareness of what
herpetologists have been doing and publishing.  The editor assumes full responsibility for any errors or misleading statements.

BOLIVIAN DENDROBATIDS

L. Gonzales et al. [1999, Herpetozoa 12(3/4):179-186] note
that Epipedobates bolivianus (Boulenger, 1902) is an uncom-
mon poison dart frog (Dendrobatidae) from the eastern versant
of the Bolivian Andes.  Until now it was only known from the
type series.  The authors recently rediscovered this species
close to the type locality.  They describe the coloration in life
for the first time.  Also, they record Colostethus brunneus

(Cope, 1887) from Bolivia for the first time.  New Bolivian
localities are reported for C. mcdiarmidi Reynolds & Foster,
1992 and C. trilineatus Boulenger.  The authors summarize 
and discuss the distribution and taxonomy of the Bolivian
poison dart frogs.

TORTOISE HUSBANDRY

V. J. T. Loehr [1999, Chelonian Conservation and Biology
3(3):468-473] reports on maintaining and breeding the Nama-
qualand speckled padloper, Homopus s. signatus, in captivity. 
Two male and two female wild-caught specimens were kept by
the author in The Netherlands.  Diet, caging, disease treat-
ment, heating and lighting are discussed in some detail.  Data
are presented for egg clutches from both females in 1995, 
1996 and 1997.  Growth rates are presented for seven hatch-
lings.  The author believes that although H. signatus has spe-
cial requirements, the species can be kept successfully if these
requirements are met.

VITAMIN D3 SYNTHESIS IN LIZARDS

E. N. Carman et al. [2000, Copeia (1):245-250] compared the
opportunity and ability to photobiosynthesize vitamin D3 by
exposing skin to ultraviolet-B (UVB) irradiation from the sun,
using the nocturnal/crepuscular Mediterranean house gecko,
Hemidactylus turcicus, and the diurnal Texas spiny lizard,
Sceloporus olivaceus.  Texas spiny lizards had a greater oppor-
tunity for photobiosynthetic production of vitamin D3 than
geckos.  This was revealed by vitamin D3 photoproduct pro-
duction in models (ampoules containing an alcohol solution of
vitamin D3 precursor) placed at locations inhabited by free-
living lizards at similar times of occupancy.  Alternatively,
geckos seemed able to maximize their limited photobiosyn-
thetic opportunity with a higher rate of conversion of provita-
min D3 to photoproducts.  This was revealed by photoproduct
conversion in patches of lizard skin exposed to ultraviolet
lamps in the laboratory.  Stomach-content analysis showed the
spiny lizards to have dietary sources of vitamin D3; the geckos
may or may not.  This is the first documentation that mostly
nocturnal geckos may rely on photobiosynthesis of vitamin D3

and that they might have a more sensitive mechanism than
diurnal lizards to compensate for their limited exposure to
natural UVB radiation.  Future studies should investigate
sexual, seasonal, age and species differences in photobiosyn-
thetic opportunity and ability.

EGG VIABILITY FROM HORMONALLY INDUCED

OVIPOSITION

J. G. Wilgenbusch and D. T. Gantz [2000, Herpetologica
56(1):1-7] collected eggs of the common snapping turtle (Chel-

ydra serpentina) over two consecutive years both from gravid
females hormonally induced to oviposit and from newly (<12
h) constructed nests.  Eggs were incubated in the laboratory
under wet and dry conditions to determine whether the method
of procurement influenced egg viability.  Net gain in egg mass
during incubation and hatching success (egg survivorship) 
were used as measures of egg viability.  Hatchling body size
was also analyzed for effects due to egg procurement method. 
Eggs collected from nests gained significantly more mass during
the incubation period than did eggs collected from females
hormonally induced to oviposit.  This difference may have
resulted from the particular way that eggs were collected.  Fe-
males were induced to oviposit directly into water and, there-
fore, their eggs may have had higher water potential at the 
start of incubation than eggs collected from nests.  The authors’
analyses were unable to detect differences in hatching success
and hatchling body size between the egg procurement methods.

FORAGING MODES IN SOUTH AFRICAN SKINKS

W. E. Cooper, Jr., and M. J. Whiting [2000, Copeia (1):112-
118] note that foraging methods of insectivorous lizards fall
into two major modes, ambush foraging, in which the lizard
waits immobile to detect prey, and active foraging, in which
the lizard moves through its habitat while searching for prey. 
Both modes exhibit remarkable phylogenetic stability.  Am-
bush foraging is the sole mode of all iguanians examined to
date, and active foraging is the only known mode in large
scleroglossan clades such as Teiidae and Varanoidea.  The
authors present quantitative data on foraging behavior demon-
strating the existence of intrageneric variation in foraging 
mode in the scincid genus Mabuya in southern Africa.  Like 
the large majority of skinks, Mabuya striata sparsa, M. sul-

cata, and M. variegata are active foragers that have high 
values of number of movements per minute (MPM), propor-
tion of time spent moving (PTM), and mean speed (average
speed including time spent immobile) but relatively low speed
while moving.  In contrast, M. acutilabris and M. spilogaster

are ambush foragers having significantly lower MPM, PTM,
and mean speed but higher average speed while moving than
the other species.  The importance of these findings is twofold. 
First, intrafamilial variation in foraging mode in Scincidae and
intrageneric variation are verified for Mabuya.  Second, be-
cause intrageneric variation in foraging mode was previously
known from quantitative data only in the lacertid genera Acan-

thodactylus and Pedioplanis (and atypically in Meroles), an
excellent opportunity is provided to test hypotheses about
foraging mode without confounding interfamilial phylogenetic
differences.
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RED-EARED SLIDER HATCHLING EMERGENCE

J. K. Tucker [1999, Chelonian Conservation and Biology 3(3):
401-406] examined temperature and precipitation correlates of
hatchling emergence from nests in the red-eared slider (Trach-

emys scripta elegans) in west-central Illinois.  Rising daily low
temperatures were the only statistically significant environmen-
tal variable recorded during the period when naturally emerg-
ing hatchlings were caught.  However, partial correlations
suggested that the number of hatchlings caught increased with
both increasing daily low and daily high temperatures, i.e., as
the weather warmed.  Most hatchlings were caught when both
daily high and low temperatures were relatively high.  Hatch-
ling emergence was not directly associated with precipitation
but generally occurred during periods of rising temperatures
following rain events.  Temperatures were also monitored in
experimental nest cavities.  Emergence occurred after soil
temperature became warmer at the top of the nest cavity than 
at the bottom.  Springtime hatchling emergence in species that
overwinter in the nest appears to be influenced by environmen-
tal conditions both within and outside the nest cavity.

TRANSVESTITE SERPENTS

R. Shine et al. [2000, Animal Behaviour 59(2):349-359] note
that in large mating aggregations of red-sided garter snakes,
Thamnophis sirtalis parietalis, in Manitoba, male courtship is
directed not only to females, but also to other males with
female-like skin lipids (“she-males”).  Over a quarter of the
“mating balls” observed were actually centered on a “she-
male.”  The authors show that “she-maleness” is an intrinsic
property of a male rather than an artifact of lipid transfer from
females, and that male–male courtship is very common in the
field.  They suggest that “she-maleness” suppresses the 
snakes’ urge to court females while they are still weak from
hibernation, preventing them from wasting valuable energy on
courting when they are likely to fail.  Masquerading as females
also confuses other males, distracting them from true females.

SIZE VARIATION IN SLIDER HATCHLINGS

J. K. Tucker [2000, Herpetologica 56(1):8-13] examined
variation in hatchling size over three years (1995–1997) in the
red-eared slider (Trachemys scripta elegans) at a nesting site in
Jersey County, Illinois.  The number and sizes of natural
hatchlings varied among years.  Hatchlings collected in 1996
from eggs laid in 1995 were larger in both mass and carapace
length than those collected in 1995 or 1997 from eggs laid in
1994 and 1996, respectively.  The author suggests that in-
creased rainfall of nearly three times normal during May 1995
was one possible cause for the larger size of hatchlings col-
lected in 1996.  Variation in resource availability may also
have contributed to the variation in hatchling size.  Egg size
adjusted for maternal body size was largest in 1995, and these
eggs produced the largest hatchlings.  Only experimental or
long-term studies can elucidate the sources and biological
significance of variation in hatchling size.  Factors such as
climatic changes that affect moisture levels during incubation
could have biologically relevant effects on hatchling size 
among species of turtles that lay flexible-shelled eggs.

GLOBAL AMPHIBIAN POPULATION DECLINES

J. E. Houlahan et al. [2000, Nature 404:752-755] note that
although there is growing concern that amphibian populations
are declining globally, much of the supporting evidence is
either anecdotal or derived from short-term studies at small
geographical scales.  This raises questions not only about the
difficulty of detecting temporal trends in populations which are
notoriously variable, but also about the validity of inferring
global trends from local or regional studies.  The authors use
data from 936 populations to assess large-scale temporal and
spatial variations in amphibian population trends.  On a global
scale, the results indicate relatively rapid declines from the late
1950s/early 1960s to the late 1960s, followed by a reduced 
rate of decline to the present.  Amphibian population trends
during the 1960s were negative in western Europe (including
the United Kingdom) and North America, but only the latter
populations showed declines from the 1970s to the late 1990s. 
These results suggest that while large-scale trends show con-
siderable geographical and temporal variability, amphibian
populations are in fact declining --- and that this decline has 
been happening for several decades.

A NEW SUBSPECIES OF TARENTOLA MAURITANICA

P. Geniez et al. [1999, Herpetozoa 12(3/4):187-194] describe
Tarentola mauritanica pallida, a new form of the genus Taren-

tola from northwestern Africa.  It differs from T. mauritanica

mauritanica (Linnaeus, 1758) and T. mauritanica juliae Joger,
1984, which also occur in this region, by its pale, pinkish or
yellowish general coloration; its translucent skin; its smoother,
less warty, general appearance, partly due to the flat mid-
dorsal tubercles; its yellow regenerated tail, sometimes with
purplish marbling; its isolated dorsal tubercles lacking large
secondary tubercles and not being encircled by a row of smaller
tubercles; and the slightly lower number of subdigital lamellae. 
The new taxon differs from T. boehmei Joger, 1984 by its
general coloration which is less strictly pinkish; the slightly
different head shape and the diagnostically lower numbers of
subdigital lamellae (17 or 18 versus 21 to 23) and gular scales
(33 to 45 versus 42 to 53).  Its geographical range seems to be
limited to the Atlantic fringe of southern Morocco and Western
Sahara, between the mouth of Oued Drâa and Dchira.

MAGNETIC ORIENTATION IN NEWTS

M. E. Deutschlander et al. [2000, Copeia (2):413-419] note
that orientation toward and away from shore (y-axis orienta-
tion) plays an important role in the daily and seasonal move-
ments of amphibians.  A variety of studies have shown that
amphibians use both celestial cues and the geomagnetic field
for y-axis orientation.  However, few studies have addressed
how quickly amphibians are able to learn the direction of a 
new shore.  Based on laboratory experiments, the authors 
show that the eastern red-spotted newt, Notophthalmus virides-

cens, is able to learn the direction of the y-axis with respect to
the geomagnetic field within 12–16 h.  In conjunction with
previous findings, the results suggest that the geomagnetic 
field is an important and readily used cue for orientation in
amphibians.
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COMMERCIALIZATION OF RATTLESNAKES

L. A. Fitzgerald and C. W. Painter [2000, Wildlife Society
Bulletin 28(1):235-253] note that rattlesnakes are commercially
exploited to supply an international trade in skins, meat, gall
bladders and curios.  Five species are used in eight states: 
western diamondback rattlesnakes (Crotalus atrox) in Texas,
Oklahoma and New Mexico; eastern diamondback rattlesnakes
(C. adamanteus) in Alabama, Florida and Georgia; prairie
rattlesnakes (C. viridis) in Kansas, Texas, Oklahoma and New
Mexico; and timber rattlesnakes (C. horridus) in Pennsylvania,
Georgia, Alabama and Florida.  Blacktail rattlesnakes (C.

molossus) occasionally appear in the trade in New Mexico and
Texas.  The trade is linked to rattlesnake roundups, which are
economically important to local communities.  The authors
estimate that 15% of the western diamondback and eastern
diamondback rattlesnakes entering the trade originate from
roundups.  In the 1990s, probably <125,000 rattlesnakes of 
all species entered the trade yearly.  Analyses of long-term 
data from three rattlesnake roundups showed variable trends in
rate of take, number of hunters and pounds of snakes/hunter. 
Analysis of the take of western diamondback rattlesnakes from
1959 to 1997 at the roundup at Sweetwater, Texas, showed no
long-term trends, but was characterized by extreme variability. 
Body size (snout–vent length [SVL] and mass) and sex ratios 
of hunted western diamondback rattlesnakes varied significant-
ly by region and through time.  These differences were proba-
bly due more to geographic and temporal variation than to the
effects of hunting.  Rattlesnake harvests of all species were
male biased, and a few hunters collected the majority of the
take.  A model of the economic impacts of imposing size
restrictions on rattlesnake harvests showed that hunters earn
19% more money when restricting take to rattlesnakes >90 
cm SVL (size at maturity of most females) whereas profit to
the industry increased 6%.  Size limits below 90 cm SVL
would minimally impact total take; restricting take to rattle-
snakes >90 cm SVL would reduce the number of immature
females taken by almost 50%.  Rattlesnake species differ in
susceptibility to overexploitation, and research on life-history
variation should be an important management priority.  Infor-
mation also is needed on local versus regional impacts of
hunting, and monitoring information is needed for the entire
trade.  Rattlesnakes are traded alive, and issues relating to the
treatment of live rattlesnakes need to be considered when
developing management plans for North American rattlesnakes.

FANG TIP DISTANCE AND SNAKEBITE SUCTION

K. R. Zamudio et al. [2000, Toxicon 38:723-728] measured
the distance between fang tip punctures in defensive bites by
western diamondback rattlesnakes (Crotalus atrox) and the
distance  between their retracted fangs.  Their findings showed
that the fang tips at penetration average 112% farther apart
than their bases at rest.  Thus, during a strike, the protraction
mechanism, which moves the maxillae and attached fangs
upward and outward, more than doubles the distance between
the tips of the fangs at rest.  Based on this result, the authors
conclude that The Extractor®, a device widely marketed in the
United States for snakebite first aid, will not simultaneously
cover both punctures of most adult New World pitvipers.

LIFE HISTORY OF THE CALIFORNIA TIGER

SALAMANDER

P. C. Trenham et al. [2000, Copeia (2):365-377] in December
1991 initiated a long-term study of the California tiger sala-
mander (Ambystoma californiense) at a breeding pond in Mon-
terey County, California.  Because of habitat loss, this species
is a candidate for federal endangered species status, but many
basic features of its life history and demography have not been
studied in detail.  During the first seven years of this study, the
authors captured, measured, individually marked, and released
657 breeding adults and 1895 newly metamorphosed juveniles
at the drift fence encircling this pond.  They also used skeleto-
chronology to investigate age structure in cohorts of breeding
adults.  Numbers of breeding adults varied by more than a
factor of four among years, and annual juvenile production
ranged from 121 to 775 metamorphs.  Contrary to the results
of related studies, total juvenile production was positively
related to the total biomass of breeding females.  Both skeleto-
chronology and mark–recapture data indicate that most individ-
uals do not reach sexual maturity until 4–5 years of age, and,
although individual longevity can exceed 10 years, less than
50% of individuals returned to breed a second time.  These
results suggest that this breeding population was a reproductive
sink during the period of this study and that isolated breeding
ponds may be insufficient for the long-term maintenance of
viable populations of A. californiense.

LONG-NOSED SNAKE FOOD HABITS

J. A. Rodríguez-Robles and H. W. Greene [1999, J. Zool.,
London 248:489-499] explored predator specialization by
examining dietary variation in the widespread North American
long-nosed snake, Rhinocheilus lecontei.  We examined the
stomach contents of more than 800 museum specimens, and
supplemented these findings with published dietary records. 
Sixty-six percent of 135 prey eaten by R. lecontei were lizards,
26% were mammals, and 7% were squamate eggs; teiid liz-
ards of the genus Cnemidophorus comprised 72% (64 of 89) of
all lizard prey.  Ninety-four percent of specimens with food
contained a single item, and all 79 prey for which direction of
ingestion was determined were swallowed head-first.  Among
those specimens containing food, long-nosed snakes from
Mexico were significantly larger, and ate a higher percentage
of mammals, than specimens from the United States.  Larger
R. lecontei sometimes fed on larger prey, and perhaps exclud-
ed smaller prey from their diet.  To assess relative trophic
niche breadth for R. lecontei, the authors compared the per-
centage of lizards and of Cnemidophorus in the diet of long-
nosed snakes with the percentage with which other terrestrial
snakes consumed lizards as their modal prey, and with which
these same snakes ate members of their preferred lizard prey
genus.  Although the authors uncovered no statistical basis for
labeling R. lecontei a specialist, its diet may often be restricted
to lizards and even to Cnemidophorus, and therefore recog-
nizing long-nosed snakes as specialist predators remains a
subjective decision.  The study also demonstrates that quan-
titative natural history can place related species in a resource
use continuum, and thereby can help to elucidate the evolution-
ary basis for specialization.
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HYBRIDIZATION AMONG WHIPTAIL LIZARDS

H. C. Dessauer et al. [2000, Bull. American Mus. Nat. Hist.
Number 266] report that Cnemidophorus tigris punctilinealis of
the Sonoran Desert and C. t. marmoratus of the Chihuahuan
Desert contact each other and interbreed in the Animas Valley
of southwestern New Mexico.  More than 600 specimens were
examined from the contact region, and data on biochemical
genetics (mitochondrial DNA haplotypes, protein electrophore-
sis of nuclear gene products), chromosomes, external morphol-
ogy (coloration, size, scalation), reproduction, and fitness 
were compared for three hybrid zones.  Habitats in the contact
region were mapped and photographed, and they are discussed
in the context of vegetational changes during Pleistocene to
Recent times, which affected the geographic distribution of
these animals.  Data from mitochondrial DNA, allele frequen-
cies at four protein loci (of 36 analyzed), and body coloration
demonstrate that the areas of contact have steep, concordant,
and coincident step-clines in which most gene exchange occurs
in hybrid zones that are 3.2–7.8 km wide.  Analyses of allele
frequencies, genotype frequencies, and fixation indices indi-
cate a population structure determined primarily by random
mating and an absence of selection against hybrids.  Estimates
of gene flow indicate that the clines resulted from neutral
secondary contact initiated with the newest reconnection of the
Sonoran and Chihuahuan Deserts within the present inter-
glacial episode, from 1000 to 5000 years ago.  This timeframe
is consistent with paleoecological data from packrat middens. 
Analyses of karyotypes, morphology, reproduction, and physi-
ology also fail to detect differences in fitness among lizards
with various genotypes.  Although it is possible that there are
fitness differences too small to be detected by the sample sizes
employed, the data indicate that reproductive success, fitness,
and the dynamics of populations within the hybrid zones pres-
ently are no different from those in nonhybrid populations. 
Earlier data, which suggested that one of the step-clines was
moving, are not supported.  The clines are located in fragile
semiarid habitats that are subject to desertification.  Conse-
quently, the authors present considerable data and dated photo-
graphs of habitats, precise locations of sampling sites, and 
local allele frequencies, so that future investigators can moni-
tor changes in position, width, or dynamics of these hybrid
zones.  Population genetics are discussed in the context of the
following:  (1) absence of rare, apparently novel alleles form-
ing in the hybrid zones; (2) genetic comparisons with addition-
al subspecies of C. tigris (C. t. aethiops and C. t. septentrio-

nalis); and (3) interspecific hybridization between C. tigris and
other whiptail lizards.  Cnemidophorus tigris is one of the
ancestors of some of the parthenogens, which are of hybrid
origin, and interest in their evolutionary history fuels efforts to
improve understanding of hybridization among whiptail lizards.

SNAKES OF THE LIOPHIS TAENIURUS COMPLEX

J. R. Dixon [2000, Copeia (2):482-490] reviews the snakes of
the Liophis taeniurus group from western South America.  
This includes a taxonomic comparison of taeniurus and testae,
and a brief description of variation among them.  Two new
species are described:  Liophis vitti, named in honor of Laurie
J. Vitt, and L. janaleeae, named for Janalee P. Caldwell.

BODY SIZE AND DIET OF NEWLY TRANSFORMED

SPADEFOOTS

R. A. Newman [1999, Herpetologica 55(4):507-515], noting
that size at metamorphosis may influence terrestrial perfor-
mance of anurans in numerous ways, examined the diet of
recently transformed spadefoot toads (Scaphiopus couchii) of
varying size to see if body size influenced foraging success. 
Prey availability was examined using sticky traps.  Toadlets 
ate a wide size range (0.2 to >15 mm in length) of arthropod
prey.  In moist habitats where toadlets were active, small
arthropods were abundant and toadlets of all sizes had numer-
ous prey items in their stomachs.  Prey sizes and taxa varied
with toadlet size; smaller toadlets ate prey of smaller mini-
mum, mean, and maximum sizes than larger toadlets.  Smaller
prey were relatively more abundant on sticky traps, suggesting
that the prey size distribution of the smallest toadlets most
closely matched the size distribution of prey available.  Larger
toadlets were more selective in their prey choice.  In feeding
trials, larger toadlets were much better than small toadlets at
capturing prey (pinhead crickets) that were at the higher end of
the prey size distribution of the smaller toadlets.  However, at
least on moist soil, arthropods of all sizes were available, and
the body size of field-collected toadlets was unrelated to the
number of prey items in the stomach.  Larger toadlets may
only have a foraging advantage under crowded conditions, or
as soil dries and size-dependent biophysical constraints on
activity are imposed.

TADPOLE TAIL DAMAGE

J. Blair and R. J. Wasserzug [2000, Copeia (2):390-401] note
that tadpoles in nature are often found with injured tails.  This
study introduces a planimetric technique for compiling data on
the injuries sustained by individual tadpoles, which allows
visualization and quantification of the tail damage sustained by
a population as a whole.  The authors use this technique to
compare the pattern and severity of damage in tadpoles from
seven species (Ascaphus truei, Bufo americanus, Phyllomedusa

tomopterna, Pseudacris crucifer, Rana catesbeiana, Rana

sylvatica, and Rhinophrynus dorsalis) that differ in microhabi-
tat use (benthic vs pelagic), tail morphology (filamentous vs
nonfilamentous) and palatability to predators.  The authors also
examine differences in tail damage across developmental 
stages.  Finally, they compare interpopulation variation for R.

sylvatica tadpoles from six separate ponds.  The tail tip was 
the most commonly damaged area in all tadpoles, although the
pattern and severity of injury varied greatly across species. 
Unpalatable, benthic larvae sustained small nicks around the
margin of the tail, whereas pelagic and palatable species more
often had the tail tip sheared off caudally.  Little damage was
found in any species in the anterior portion of the tail, where
most thrust is generated during swimming.  Only one species,
A. truei, exhibited increased tail damage as the tadpoles aged. 
Later stage P. crucifer and R. sylvatica larvae in contrast, had
significantly less tail damage than younger stage conspecifics. 
Although this could be the result of different healing rates at
different stages, alternatively it suggests that for these species,
survivorship is ultimately reduced in individuals that lose a
substantial part of the tail when they are young.
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