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SOCIETIES 

EL PASO HERPETOLOGICAL SOCIETY 

For membership information please con-
tact Bill Howe, 7505 Dempsey, El Paso, Texas 
79925. Phone (915) 772-0695. • 

GREAT LAKES 
HERPETOLOGICAL SOCIETY 

Started in 1969 to promote conservation 
and education. Publishes monthly newsletter. 
For membership information contact the 
society at 4308 N. Woodward Ave., Royal 
Oak, Michigan 48067. • 

"THE SNAKE," 
THE JOURNAL PUBLISHED BY 
THE JAPAN SNAKE INSTITUTE 

Japan Snake Institute is a non-profit scien-
tific organization founded in 1968. The Insti-
tute covers a total area of 21000 m 2  with build-
ing space covering 2000 m 2 , including labora-
tories, museum, three warm rooms and ten 
outdoor enclosures for live snakes. Okinawa 
Branch Laboratory was constructed in Tama-
gusuku Village in May, 1977. 

The purpose of the Institute is breeding and 
ecological studies of snakes of domestic and 
foreign countries, studies on snake venoms, 
and treatment and prophylaxis of snakebite. 
In addition to this scientific research, exhibi-
tion of snakes and demonstration of extrac-
tion of venoms are held for general education 
of the public. 

Since 1969, "The Snake," journal of the 
Institute, is published two issues per year for 
the purpose of dissemination of work carried 
out in the Institute and other related research 
organizations in the tropical areas. In 1982, 
Vol. 14, No. 1 and 2 were published. Subscrip-
tion rate for "The Snake," including overseas 
postage is US$20.00 per two year base. Back 
issues are also available. Individuals or insti-
tutions desiring to subscribe should write to 
the Japan Snake Institute, Yabuzukahonma-
chi, Nittagun, Gunma 379-23, Japan. • 

ST. LOUIS 
HERPETOLOGICAL SOCIETY 

The St. Louis Herpetological Society is a 
group of amateur and professional herpetol-
ogists dedicated to promoting the apprecia-
tion and conservation of our diverse herpeto-
fauna, especially that of Missouri. The society 
is a non-profit organization and was founded 
in 1974. 

The organization meets in the Community 
Room of the Greensfelder Recreation Com-
plex at Queeny Park, 550 Weidman Road, 
Manchester, Missouri. Meetings begin at 7:00 
PM and are held on the second Sunday of 
each month; there are no meetings during the 
months of June, July and August. Meetings  

include a guest speaker or presentation, an 
organized business meeting and good fellow-
ship among members and guests. 

Membership in the SLHS is for the calendar 
year, i.e., from January 1 to December 31 of 
each year. Members who agree to join the 
society any time during the year will receive 
all back issues of publications for that year 
and then continue receiving them as they are 
published. Dues for each calendar year are 
payable as early in January as possible. 
Membership categories are: Individual —
$7.00; Family — $10.00; Overseas — $15.00. 

The society's basic means of public educa-
tion is by publication of our newsletter, con-
taining information, news items, and other 
matters regarding herps. We depend largely 
upon our membership for these contributions 
to the newsletter. The SLHS Newsletter is 
published approximately 10 times per year, 
and is usually 5 pages or more in length. 

The SLHS also maintains a speakers 
bureau, which gives slide presentations and 
lectures on Missouri's herpetofauna to inter-
ested groups. Public education, along with 
donations to conservation groups and to the 
St. Louis Zoo Parents Association, contrib-
utes to conservation and protection of our 
reptiles and amphibians. A poster, "Please ... 
Don't Kill That Snake" is also offered for $1.00 
(Postpaid). 

Should you have any further questions, 
please do not hesitate to write us at: P.O. Box 
9216, St. Louis, Missouri 63117. • 

ANNOUNCEMENT 

SEARCH FOR GILAS 
Several banded gila monsters (Heloderma 

suspectum cinctum) have been illegally col-
lected from a study area in Washington 
County, Utah. The gilas are important to the 
Master of Science project of Daniel D. Beck, 
Utah State University, Logan, Utah. Some of 
the specimens involved are marked and 
numbered by toe-clipping. 

If you have acquired any toe-clipped gilas 
in the past several months or have any infor-
mation possibly concerning these gilas, 
please contact: 

Senior Resident Agent 
Fish and Wildlife Service 
U.S.D.I. 
P.O. Box 11528 
Salt Lake City, UT 84147 
(801) 524-5632 

Or 
James L. Glenn 
Venom Research Laboratory 
VA Medical Center 
Salt Lake City, UT 84148 
(801) 582-15135 Ext. 1068 

	 •  

THE HISTORY OF 
THE CONCEPT OF 
VIVIPARITY IN THE 

ALLIGATOR LIZARD 
GENUS Barisia 

Ever since Stebbins' review of gerrhonotine 
lizards appeared (1958), all members of the 
genus Barisia have generally been thought to 
be viviparous. (The term "ovoviviparous" has 
often been applied, indicating egg-retention 
to birth without formation of a placenta, but 
Guillette [1981, 1982] has shown that a pla-
centa is present in all viviparous lizards so far 
as known, and that it is unlikely on physiolog-
ical grounds that embryos can reach full term 
in any squamatan without presence of a pla-
centa. Hence live-bearing squamatans are all 
thought to be in reality euviviparous, having a 
placenta. Indeed it appears that all viviparity 
is euviviparity; we thus utilize the former, 
non-commital term.) Prior to that time it was 
considered likely that some species or sub-
species are oviparous (e.g. Tihen, 1949:252), 
but evidence obtained subsequently has 
borne out the validity of Stebbins' generali-
zation. 

However, the evidence of viviparity in the 
genus began to accumulate long before Stuart 
(1948) recorded it in moreleti, the earliest 
date noted by Fitch (1970:111-112) for any 
member of the genus. The latter author cred-
ited Stebbins (1958:18) for the first record of 
viviparity in imbricata, but Bocourt (1879:366) 
noted its occurrence even earlier. 

Gadow (1905:217) made a sweeping state-
ment that all species of Gerrhonotus sensu 
lato (including Elgaria, Barisia and Abronia) 
in Mexico are viviparous, but on what grounds 
is not apparent. Certainly no species of 
Elgaria or Gerrhonotus sensu stricto in Mex-
ico is viviparous, hence his generalization 
cannot be accepted as valid for any species 
for which viviparity is not otherwise con-
firmed. 

Actually the earliest explicit report of vi-
viparity for any species of Barisia is contained 
in Wiegmann's (1828:382) account describ-
ing the first species known of the genus. His 
statement follows (translated from the Ger-
man): "In a pregnant female of the same spe-
cies [rudicollis] I found five rather well develop-
ed young and two yolk masses in the uteri; it 
accordingly brings living young into the 
world, which state perhaps occurs in the 
other species [of Gerrhonotus sensu lato as 
then known]." 

Wag ler in 1833 (text for pl. 34, fig. 2) stated 
that Gerrhonotus gives birth to living young, 
in the account for lichenigerus (the only spe-
cies dealt with in that work), a synonym of 
imbricata. However, no documentation was 
given for his generalization, which we pre-
sume was drawn from Wiegmann's conjec-
ture extrapolating from his discovery of nearly 
full-term young in a specimen of rudicollis. 

Wiegmann (1834:34) provided a more de-
tailed account of those young. His comments 
(translated from Latin) follow, in part: "Open-
ing the venter of one female, I observed the 
oviducts filled with five young animals and, in 
addition, two yolk-masses; it is certain that 
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[this species] is live-bearing, and to me it 
does not seem unreasonable to speculate the 
same for the other species [of the genus Ger-
rhonotus as then understood]." The descrip-
tion notes that the fetuses are extremely sim-
ilar to the adults, with a few differences that 
are now well known to be characteristic of 
immature animals, and that their coloration is 
just the same as in the adults. 

Dumeril and Bibron (1838:396) also 
assumed, from Wiegmann, that all species of 
the genus (sensu lato) are viviparous, and 
they restated (in French) Wiegmann's 1834 
description of the uterine young of rudicollis. 

Almost equally as interesting a comment in 
Wiegmann (1834) as the description of the 
young is the only indication in the literature of 
the habitat of rudicollis: "Deppe found this 
species in oak forests hidden among rocks 
much like skinks" (translated from Latin, loc. 
cit.). This observation suggests that Tihen's 
conjecture (1949:240) that the species is 
arboreal, based upon pattern and long limbs, 
may not be justified. However, the species 
would have to compete with imbricata if it is 
terrestrial, with Abronia deppei (Sanchez-
Herrera and Lopez-Forment, 1981) if it is 
arboreal, for both occur in the same general 
area (western part of the state of Mexico) and 
are very likely sympatric. Competition in both 
habitats may well have led rudicollis to mar-
ginal existence; its rarity in collections may 
well reflect a rarity in nature and not the vag-
aries of collecting effort and skill. Neverthe-
less, Abronia deppei is equally rare in collec-
tions in that area, known only by the material 
reported (op. cit.) from the Sierra de Temascal-
tepec one km SSW Valle de Bravo, Mexico 
(state), although ample material is known 
from central Guerrero in the Omiltemi area, 
where much more collecting has been done. 
Sympatry does not necessarily lead to com-
petitive exclusion, however, as indicated by 
the report of Bogert and Porter (1967:19) of 
three species of gerrhonotine lizards sympat-
ric at Tejocotes, Oaxaca - one arboreal 
(Abronia mixteca), the other two terrestrial 
(Barisia gadovi levigata, Gerrhonotus I. lio-
cephalus). 
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FURTHER NOTES ON 
PARASITES OF 

ZAMBIAN REPTILES 
Of late, there has been increased interest 

among biologists and especially zoo keepers 
in parasites of African reptiles because of 
their patho-physiological importance in free 
ranging and captive animals and their effect 
on host behavior. 

Except for studies by Mettrick (1950), 
Colbo (1973) and Simbotwe (1979), literature 
on African reptile parasites is scanty. 

During the monthly examination of repro-
ductive tracts and gut contents of reptiles 
from Dambwa Forest Reserve and Lochinvar 
National Park, endoparasites were collected. 
General accounts of collecting localities were 
given by Douthwaite and Van Lavieren (1977), 
Sheppe and Osborne (1971), and Simbotwe 
(1979). Simbotwe (1979) emphasized methods 
of parasite preparation, parasite life histories 
and host-parasite associations. This paper 
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Type of 
parasite Locatior Locality 

nematoda stomach Dambwa Forest 
cestoda stomach Dambwa Forest 

nematoda stomach Dambwa Forest 

nematoda stomach Lochinvar National Park 

nematoda stomach Lochinvar National Park 

cestoda stomach Dambwa Forest 

nematoda stomach Dambwa Forest 
nematoda stomach Dambwa Forest 

nematoda stomach Dambwa Forest 
nematoda stomach Lochinvar National Park 
nematoda stomach Lochinvar National Park 
nematoda stomach Lochinvar National Park 

A NEW SIZE RECORD 
FOR THE SALTWATER 

CROCODILE 
(Crocodylus porosus) 

On 11 October 1979 a very large male salt-
water crocodile (C. porosus) drowned in a 
fishing net at Obo, approximately 320 km 
above the mouth of the Fly River in the West-
ern Province of Papua New Guinea (07°37'S, 
141°18'E). The carcass had already been 
slaughtered and the meat divided amongst 
the local Zimikani villagers, but the complete 
head, commercial skin (cut from the posterior 
edge of the mandibular symphasis to the 24th 
row of caudal scutes, and minus the four dor-
sal scute rows), and the distal tail (caudal 
scute rows 24-38) were still at the site 14 hr 
after the animal drowned. 

Table 1. A list of host animals and their parasites. 

Host 

Python sebae 
(Gmelin) 

Mabuya striata 
(Peters) 

Agama hispida 
(Linnaeus) 

Varanus exanthematicus 
(Bost) 

Mabuya varia 
(Peters) 

Lygodactylus chobiensis 
FitzSimmons 

Parasite 

Abbreviata spp. 
Bothridium pithorms 

Blainville. 1824 
Polydelphis anoura 

Dujardin, 1845 
Spirura spp. 

Pharyngodon spp . 

Duthiersia fibriata 
Monticelli and Crety. 
1891 

Proteocephalus spp. 
Abbreviata baylisi 

Chabaud, 1956 
Hexametra spp. 
Abbreviata spp. 
Thelandros spp. 
Pharyngodon spp. 

presents a list of ten metazoan parasites and 
their host animals with comments on patho-
nogenic ascarids and cestodes of snakes, 
eight of which were new records for Zambia 
(Table 1). The recovery of Spirura spp. from 
Mabuya striata which apparently is not a 
normal parasite of reptiles (Gibbons pers. 
comm.) is interesting. It is possibly from the 
animal eaten by the host. A large number of 
ascarids, Polydelphis anoura, were recovered 
from a 3.5 m African rock python, Python 
sebae. These ascarids, including the cestode 
Bothridium pithonis, were found in the stom-
ach walls of the host apparently causing 
severe ulceration and tumours. The infected 
host exhibited aggressive behavior which is 
atypical of captive pythons. I attributed this 
behavior to the possible discomfort expe-
rienced by the host as a result of stomach 
ulcers and tumours. 

Parasites were deposited in the Common-
wealth Institute of Helminthology and the Liv-
ingstone Museum under catalogue numbers 
NMZL 1 to 27. 
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Figure 1. The commercial skin of a 620 cm 
saltwater crocodile Crocodylus porosus killed 
on 11 October 1979 near Obo, 320 km up the 
Fly River in Papua New Guinea. (Photo by 
Romulus Whitaker.) 

Figure 2. C. novaeguineae head showing 
measurements. 1) Width of cranial platform 
(HPP). 2) Cranial platform mid-point width 
(HMP). 3) Ear slit length (EL). 4) Interocular 
width (HIO). 5) Maximum head width (HMW). 
6) Snout-eye length (HSE). 7) Total head 
length (HTL). 
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Table 1. Morphometric data for the large C. porosus drowned near Obo on the Fly River, 
Papua New Guinea. Measurements follow the method of Webb and Messel (1978) and are in 
centimeters and kilograms. 

Measurements Fresh Dried 

Head platform width (HPP) 22.3 22.0 
Head platform mid-point width (HMP) 20.5 20.4 
Ear slit length (EL) 12.9 
Interocular width (H10) 8.5 8.1 
Head maximum width (HMW) 45.1 45.0 
Snout-eye length (HSE) 50.6 50.5 
Head total length (HTL) 72.0 70.0 
Weight of head with teeth 49.2 26.0 

Snout-vent length (SVL) 304.0 
Total length (TL) 620.2 
Neck girth (NG) 150.6 
Commercial belly-width (girth at the third 

most anterior row of dorsal scutes minus the 
width of the 4 dorsal scute rows) 151.2 

Vent length 8.5 
Width of the largest nuchal scute 4.8 
Largest tooth 

length 13.9 
diameter 3.1 
weight 0.09 

By laying out but not stretching the unsalted 
skin (Figure 1), placing the head and tail tip in 
position, and measuring between pegs placed 
at each end, the total length recorded was 
620.2 ± 1 cm (Table 1). Fifteen other mea-
surements were also recorded (Figure 2; 
Table 1). The skull, teeth and skin are cur-
rently at the Wildlife Office, Konedobu, Papua 
New Guinea. 

Although quantitative data are unavailable, 
crocodile skins generally shrink to some 
degree after removal from the animal. And 
since the Obo C. porosus skin had dehy-
drated in the sun at 32-38° C for 14 hr before it 
was measured, the skin morphometrics re-
ported in Table 1 probably underestimate its 
live dimensions. 

The crocodile appeared in excellent health, 
and other than one old scar (anterior to the 
right femur), the skin was unblemished. Teeth 
were in good condition and had replacement 
tooth buds in various stages of development. 
The villagers stated that a complete rusa deer 
(Cervus timorensis) had been removed from 
the stomach. 

George Craig (personal communication 
1980), who hunted the Obo area in the 1960's, 
often saw and unsuccessfully tried to•catch a 
large crocodile there, which the local people 
believe to be the same animal. 

Predicting TL from SVL using formulae in 
Webb and Messel (1978) indicated 621.9 ± 2.3 
cm, a value in close agreement with our TL 
estimates. Predicted live body weight (BWT) 
= 1019 ± 104 kg. Predicting TL from a combi-
nation of morphometric data (their formula 
137) indicated a low value (513 cm), which is 
consistent with the wide variation of head 
proportions in large C. porosus. 

The data in Table 1 agree with Webb and 
Messel (1978), in that Bellairs' (1969) ratio of 
head length to total length of 1:7.5, and Wer-
muth's (1964) ratio of 1:7.48 do not apply to 
large C. porosus. They also support the con-
clusion of Webb and Messel (1978), Schmidt 
(1944) and Greer (1974), that the skulls de-
scribed by Boulenger (1889) and Barbour  

(1924) are not from crocodiles of 8.8 m and 
10.1 m respectively. The HTL ratios of 1:8.57 
and 1:9.23 for the Obo and Mary River C. 
porosus (Webb and Messel 1978) respectively 
suggest that crocodiles approaching 
the maximum TL for the species have HTLs 
proportionately shorter than those of the rest 
of the population. Predicting TL from HTL 
using formulae derived from C. porosus up to 
4.3 m gave an estimate of 5.2 m, a substantial 
underestimate. It is interesting to note that 
Webb and Messel's equation for predicting 
TL from SVL for male C. porosus (up to 207 
cm SVL) gives a realistic prediction of the 
Obo crocodile TL. 

The Obo crocodile is believed to be the 
largest saltwater crocodile yet measured for 
which recorded morphometric data together 
with skull and skin are available. The next 
largest is the 615 cm specimen from Mary 
River, Australia, discussed by Webb and 
Messel (1978), for which only the skull is pre-
served. The good condition of the Obo croc-
odile suggests that TL's in excess of 620 cm 
may be possible for C. porosus. 

I am indebted to 0. Saiga of Kaviananga 
Village for holding the remains of this croc-
odile until my arrival, to E. Balson, A. Graham, 
P. Hall, G. Webb and R. Whitaker for critically 
reading this manuscript, and to J. Lang for his 
advice on crocodilian morphology. 
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OBSERVATIONS ON 
THE LAMINAL SPURS 

OF Gopherus polyphemus 
Allen and Neill (1957) made mention of the 

juvenile gopher tortoise having lamina! spurs 
growing on the posterolateral margin of each 
humeral lamina. 

In March 1979 a juvenile gopher tortoise 
was collected south of Savannah, Georgia. I 
decided to keep this tortoise in a twenty gal-
lon aquarium to observe it. I placed several 
inches of clean white sand, number 1 grit, as a 
medium on the bottom. Also included was a 
shallow water dish 5/8 inches deep and 4 
inches in diameter. A hide box open on one 
end and numerous pieces of log and cork 
bark, and other materials were scattered 
throughout the cage. 

The juvenile tortoise was estimated to be 
six months old. The umbilical area was 
covered with a wrinkled plate and was very 
soft and pliable. The hind legs were very thin 
and delicate in structure, almost too delicate 
to support the weight of the turtle. The tor-
toise dug constantly in the sand, perhaps try-
ing to construct a tunnel. It climbed over all 
the obstacles in the tank and was extremely 
active most of the day. it was often observed 
soaking in its water dish. Larger obstacles in 
the tank were insurmountable in a single try 
and it would pause to rest several times dur-
ing the attempt. It would use its forelegs to 
pull itself up an incline and then place its 
plastron flat against the substrate anchoring 
one of its sharp spurs. It thus appeared to 
hold on so that it would not slide backwards 
and lose ground. 
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Baby gopher tortoises dig their own bur-
rows shortly after hatching, usually beneath a 
clump of wiregrass. It is probable that the 
juvenile tortoises also use existing tunnels 
created by mice and other rodents. The bur-
rows that they dig are thirty to thirty-six 
inches deep. 

From my personal observations of a number 
of specimens, I believe that these spurs are 
beneficial to the juveniles climbing out of steep 
burrows. They anchor the spurs in the clay 
and sand to keep the tortoise from sliding 
backward as it climbs up the steep ramp of 
the burrow. 

I have obtained other juveniles since the 
first one was caught and have had the oppor-
tunity at the Savannah Science Museum in 
Savannah, Georgia to check nearly fifty live 
specimens of assorted sizes for spurs. Tor-
toises four-to-five inches in length usually 
had a blunt worn spur, and the adults had no 
indication that a spur had ever existed. As the 
tortoises get older and larger the spurs appear 
to wear down, probably by the abrasiveness 
of the sand in their natural habitat. An occa-
sional midsize specimen would have a sharp 
well pronounced spur (Table 1). 

A hatchling indigo snake (Drymarchon 
couperi) was kept in the same tank with sev-
eral juvenile gopher tortoises. On several 
occasions when dead mice were placed in the 
tank for the indigo snake to eat, the tortoises 
were observed pulling on the fur and trying to 

N. LC (mm) 
min 	max 

PL (mm) 
min 	max 

16 53.4 117.7 51.4 112.8 
5 89. 143.8 86. 143.3 
7 90. 186.3 91. 184. 

29 165.6 295. 161. 293. 

MEETINGS 
The editor would like to encourage the 

submission of any and all information con-
cerning special meetings related to herpetol-
ogy, for publication in HR. Publication of the 
existence of a meeting, along with a contact 
person's name and address, is a service to the 
herpetological community even if a tentative 
program has not yet been established. Please 
note that the deadline dates for the March, 
June, September and December issues of HR 
are the first days of the previous months. 
Communications from non-U.S. correspond-
ents should take into account the expected 
postal delays. Announcements from regional 
herpetological societies should be directed 
to Janice Perry, the SSAR Regional Society 
Liaison; all others should be sent to the 
editor. • 

AMPHIBIAN AND REPTILE 
HUSBANDRY AND PROPAGATION 

CONFERENCE 
The Northern California Herpetological 

Society is sponsoring a conference on 15  

bite into the mouse. When pink mice were fed 
to the snake, the tortoises were observed car- 
rying the mice about the cage in their mouths. 

Other observations on juvenile gopher tor-
toises have been reported by Allen and Neal 
(1957a) and Ara':a (1958). 
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October 1983 dealing with the propagation 
and husbandry of amphibians and reptiles. 
The conference will be held at the University 
of California, Davis. The keynote speakers 
will be Dr. Fredric Frye and Dr. Murray Fowler, 
with other invited speakers consisting of a 
cross section o" academic, institutional, and 
private herpetologists. The proceedings will 
be published. Further information can be 
obtained by writing: the Northern California 
Herpetological Society, 706 Arnold Street, 
Davis, California 95616. • 

ANNUAL MEETING OF 
THE AMERICAN ASSOCIATION 

OF ZOO VETERINARIANS 
The annual meeting of the American Asso- 

ciation of Zoo Veterinarians will be held from 
23-27 October 1983 at the Holiday Inn Inter- 
national, Tampa, Florida. For further informa- 
tion contact: Dr. M.S. Silberman, Executive 
Secretary, American Association of Zoo 
Veterinarians, PO Drawer TT, Emory Univer- 
sity, Atlanta, GA 30322. 	 • 

EASTERN SEABOARD 
HERPETOLOGICAL LEAGUE MEETING 

The Eleventh Spring Meeting of the Eastern 
Seaboard Herpetological League (ESHL) will 
be held on Saturday, 15 October 1983, at the 
Philadelphia Zoo. The meeting will consist of 
a series of presentations on many aspects of 
herpetology. Dr. Peter C.H. Pritchard will be 
the keynote speaker. Any individual inter- 
ested in herpetology is invited to attend this 
one-day meeting. There is no admission or 
registration fee. For further information con- 
tact Malvin Skaroff, 1555 Pratt Street, Phila- 
delphia, PA 19124. 	 • 

SEVENTH REPTILE SYMPOSIUM 
ON CAPTIVE PROPAGATION 

AND HUSBANDRY 
The Seventh Reptile Symposium on Cap- 

tive Propagation and Husbandry will be held 
on 3-6 August 1983 in Dallas, Texas, hosted 
by the Dallas Zoo. The meeting will take place 
at the Quality Inn one mile northwest of 
downtown Dallas. In addition to contributed 
papers, there will be special events and tours 
of the herpetological collections at the Dallas 
Zoo and the Fort Worth Zoo. For program 
information contact Dr. Peter J. Tolson, 
Curator of Reptiles, Toledo Zoological 
Society, 2700 Broadway, Toledo, OH 43609, 
(419)-385-5721. For preregistration informa- 
tion contact Richard A. Hahn, Zoological 
Consortium, Inc., 13019 Catoctin Furnace 
Road, Thurmont, MD 21788, (301)-271-7488. 

• 

THIS 
BROKEN 

ARCHIPELAGO 

Lazell, J. THIS BROKEN 
ARCHIPELAGO. Cape 
Cod & the Islands, Rep-
tiles and Amphibians. NY 
1976, photos, maps, 260p, 
hardcover. In-print at 
$12.50. Our price-$4.98 + 
$1 postage. Catalogues 
issued. B. Zaremba, 3 
Livermore PI, Cambridge, 
Ma. 02141 

47.6 
71. 
77. 

126. 

Table 1. Mean data of 57 tortoises examined 

WC (mm) 	TH (mm) spur Age (months) 
min 	max min 	max Is min 	max 

KEY: N- Number animals examined LC- Carapace length; PL- Plastron Length; 
WC- Width of Carapace; TH- Total height. W- Prominent sharp spurs; 
X- Prominent Dull Spurs; Y- Dull Spurs- not prominent; Z- No spurs present. 
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Table 2. Weights and sizes of fan-throated lizards, Sitana ponticeriana immediately after 

hatching (1st day). 

N 	Sex Weight (9) Total 
length (mm) 

Snout-vent 
length (mm) 

Tail 
length (mm) 

1. Female 0.177 49.10 16.55 32.55 

2. Female 0.166 49.00 16.50 32.50 

3. Male 0.175 47.50 17.25 30.25 

4. Male 0.170 48.50 17.00 31.50 

5. Male 0.178 49.00 17.50 31.50 

MEAN: 0.173 48.62 16.96 31.66 
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REPRODUCTION IN A 
FAN THROATED LIZARD 

Sitana ponticeriana 
This note provides the first information on 

the eggs and hatchlings of the fan throated 
lizard, an agamid ground-dwelling lizard 
Sitana ponticeriana Cuvier. Observations 
were made on ten different occasions on the 
grounds of Kapilathirtham field area, Tirupati 
(13°8'N and 79°4'E) in Andhra Pradesh. 
Morphometrics of the eggs were taken at 1, 
10, 20 and 30 days and hatchlings were 
measured. 

In this species, eggs are laid only during the 
rainy season (July to October). The specimen 
under observation laid 8 eggs in a hole meas-
uring 60.5 mm vertically and 64.2 mm diago-
nally with a diameter of 22.5 mm (Fig. 1). She 
laid all the eggs (8) in 5 min and 45 secs, the 
interval between the eggs being 40-45 secs. 
The time taken for digging the hole was 48 
min and closing the same after laying the 
eggs was 34 min 45 secs.  

increases in the egg sizes occurred during 
the first half of the incubation period of 40-45 
days. One egg was broken on day 20 and two 
were eaten by ants by day 30. 

The mean weight of the young ones irre-
spective of sex immediately after hatching 
was 0.173 gm and snout-vent and total lengths 
were 16.96 mm and 48.72 mm respectively 
(Table 2). 

Thanks are due to Dr. B. S. Rajabai, 
Department of Zoology, Sri Venkateswara 
University, Tirupathi, A.P., India for guidance;  

to the Secretary, University Grants Commis-
sion, New Delhi, for financial support and to 
Dr. Kraig Adler, Section of Neurobiology and 
Behavior, Cornell University, Ithaca, New 
York for reading the manuscript and offering 
helpful suggestions. 

M. V. SUBBA RAO 
Department of Environmental Sciences 
Andhra University 
Visakhapatnam-530 003 - INDIA. 	 • 

Figure 1. Longitudinal section of the hole in 
which the eggs were laid by Sitana ponti-
ceriana. 

The eggs are small and ellipsoidal with a 
soft shell. The clutch size varied from 8 to 13. 
However it is interesting to record that one 
animal of Sitana ponticeriana laid 36 eggs in 
three different clutches (11, 12 and 13) in a 
period of 41 days. Mortality was 89% (calcu-
lated on the basis of 112 eggs laid in 10 
clutches by 8 different animals). 

The mean sizes of the eggs on the 1st and 
30th days were 5.94 X 8.75 and 9.3 X 12.1 
(mm) respectively. The weight of the eggs 
laid on the 1st day increased from 0.1 to 0.25 
gm up to the 30th day (Table 1). Most of the 

Table 1. Mean dimensions (length X width) in 
mm of the eggs of Sitana ponticeriana during 
incubation. 

1st day 10th day 20th day 30th day  

8.75 X 5.9410.38 X 7.7 11.0 X 8.3 12.1 X 9.3 
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TECHNIQUES 

VENOMOUS SNAKE 
IMMOBILIZATION: 

A NEW TECHNIQUE 
Immobilizing venomous snakes for pJr-

poses of determining sex or administering 
drugs often presents a difficult problem and a 
variety of solutions have been suggested. 
Anesthesia (Brazenor and Kaye, 1953; Karl-
strom and Cook, 1955; Betz, 1962; Hacken-
brock and Finster, 1963 and Wang, Kubie and 
Halpern, 1977) and various mechanical re-
straints have been used for this purpose. 
Murphy (1971) suggested the use of clear 
plastic tubes for both manipulative and surgi-
cal procedures. Similar methods are described 
by Johansen (1959) and Sutherland and 
Hampton (1961) who employed the use of 
flexible polyvinyl tubes. McDonald (1964) 
taped snakes directly to wooden dowels 
slightly larger than the diameter of the snake. 
Luck and Keeler (1929) used a wooden trough 
in a similar fashion while Ward and Howell 
(1978) used a board with padded velcro 
straps to pull the snake taut against the 
surface. 

Each of these methods is certainly an effec-
tive method of snake immobilization, but 
when put into practice involves a great deal of 
manipulation and hands-on contact which, 
when the snake is venomous, subjects the 
handler to considerable risk. Here we suggest 
a novel method which involves much less 
manipulation and yet has proven effective in 
both determining sex (by probing; see Laszlo, 
1973) and drug administration. 

A plastic bucket with a lid was notched on 
the upper lip to a depth of 4 centimeters so as 
to accommodate medium-sized snakes (Fig. 
1A). A snake is then placed, using a snake-
handling hook, over the lip of the pail so its 
midbody lies in the notch and its head is 
within the bucket (Fig. 1 B). Immediately sub-
sequent to this placement, the lid (to which a 
handle has been attached) is placed onto the 
bucket (Fig. 1C, D). Simultaneously, the tail 
region of the animal is grasped by hand to 
prevent its withdrawal into the bucket (Fig. 
1 E). This allows the handler access to about 
the posterior one-half of the animal and sex-
ing or drug injections can be easily accom-
plished (Fig. 1F). 

The lock rings on the bucket covers were 
not removed, but during the immobilization 
process the cover was not pressed shut to the 
point where the tabs were engaged. In actual-
ity this takes a great deal of pressure. We do 
not recommend that these tabs be used to 
lock the cover due to the difficulty in opening 
the lid from a locked position. We do recom-
mend, however, if further security is desired, 
that a length of cord be tied to the pail handle 
base on one side, passed through the lid han-
dle and secured to the opposite handle base, 
especially for manipulations of longer 
duration. 

We feel this method of restraining snakes is 
as simple as it is effective. Different sized 
buckets with notches cut accordingly have 
been used to accommodate snakes of differ-
ent sizes. We have encountered minimal re- 

♦ Figure 1. Immobilization device: A, B. Place-
ment of snake in device; C, D. Covering 
device; E. Tail procurement; F. Sexing proce-
dure performed on snake while in device. 

sistance by the snake to grasping the tail, and 
because of this feel that the use of this 
method subjects the snake to minimal trauma-
tization. Additionally, this method is not only 
relatively safe from the handler's standpoint, 
but can be used rapidly, and large numbers of 
animals can be temporarily restrained and 
released in a very short time period. We feel 
this method of venomous snake immobiliza-
tion to be the most satisfactory for the pur-
poses described above. 
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A RAPID PLOTTING 
AND ANALYSIS PROGRAM 

FOR NUMERICAL DATA 

Hubbs and Hubbs (1953) proposed an 
improved graphical analysis technique for 
the comparison of numerical data in series of 
samples. This technique employs the range, 
mean, standard deviation, and two standard 
errors to each side of the mean of each sam-
ple for comparison. The Hubbs and Hubbs 
graphs have proven to be a useful tool for 
making visual assessments of statistical dif-
ferences between several samples. This tech-
nique has gained popularity in recent years 
as a tool for comparing data from studies of 
critical thermal maxima (Hutchison, 1961 
Spotila, 1972; Hassan and Spotila, 1975), 
temperature selection (Feder and Pough, 
1975), metabolic rates (Holzman and Mc-
Manus, 1973), and thermal tolerance (Heath, 
1963; Pough and Wilson, 1970). 

Andreasen (1976) described a computer 
program to draw Hubbs and Hubbs graphs 
using an automatic plotting device (the Cal-
Comp plotter). The program user must supply 
the range, mean, standard deviation, and 
standard error for each group. Although the 
program provides the user with a high quality 
product, much time must be spent computing 
the sample statistics for input. 

This paper describes a FORTRAN program 
that provides a line printer plot of Hubbs and 
Hubbs graphs using raw data furnished by 
the user. The program also supplies the user 
with several sample statistics and analyses. 
The plot is only intended to allow rapid visual 
assessment of differences between group 
means. The determination of significant dif-
ferences between means requires more 
rigorous multiple comparison procedures. 

This program was written to plot and ana-
lyze a maximum of 50 data points for up to 50 
separate treatment groups. These limits were 
chosen because they are large enough to 
handle most collected data and small enough 
to remain within the bounds set for rapid exe-
cution at most central computer facilities. An 
increase in storage requirements, to accom-
modate larger data sets, can be easily 
accomplished. 

The program was written in standard FOR-
TRAN language for the WATFIV compiler. 
Statistical procedures follow the methods 
outlined by Steel and Torrie (1960) and Sokal 
and Rohlf (1969). Each section of the pro-
gram was written as a separate subroutine 
and tested individually. The entire program 
was then tested against programs in the sta-
tistical library of University Computing Servi-
ces at The University of Oklahoma. All tests 
were conducted on an IBM 370 Model 158. 

The plotting portion of the program was 
designed to accept character strings to define 
labels on the ordinate and abscissa. One of 
five optional ranges is selected for scaling the 
ordinate. Scaling on the ordinate varies from 
0.05 unit/division to 1.0 unit/division depend-
ing on the range selected. The abscissa has a 
fixed scale and labels are printed for each 
group. The program was designed to accept 
numerical values between -999.999 and 
+999.999. 

Diagnostic messages were built into the 
program to assist the user in the event that 
data are omitted or the data deck is improp-
erly stacked. The WATFIV compiler also pro-
vides extensive diagnostics for the user. 

Figure 1 is a typical printer plot of critical 
thermal maxima (CTM) measured under six 
different treatments in the mudpuppy, Nectu-
rus maculosus. A range of ten units, begin-
ning at 28° C, was supplied by the user to 
scale and label the ordinate. The data are 
from Erskine and Hutchison (1981). 

The exact positioning of range, mean, and 
two standard errors to each side of the mean 
are subject to some round-off error. Round-
off error is reduced if the range over which the 
data are plotted is decreased. The effect of 
reducing the range is to increase the resolu-
tion of the plot. 

The output of the program also includes a 
table of input data as a permanent record, 
sample statistics for each group, a single 
classification analysis of variance between 
groups (Model I or Model II ANOVA), a test 
for homogeneity of variance, and the maxi-
mum variance ratio. 

The strength of the program is that it offers 
a convenient and inexpensive printer plot of 
Hubbs and Hubbs graphs for quick reference. 
The program is sufficiently flexible to allow 
analysis of data from a wide range of studies, 
and since all of the analyses are performed on 
a single data set the data need not be re-
submitted for each statistical test. Complete 
analysis saves time and circumvents the diffi-
culty of incompatible data formats between 
common library packages. Finally, the 
knowledgeable user can improve upon the 
efficiency of the program by reducing the 
storage requirements when small data sets 
are analyzed. 

A program listing, source deck, test data 
with output, instructions for stacking the data 

1,222 3 9 3.33 192113213 2029 .232/03119 •110 393099.06.2.2 
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Figure 1. A typical printer plot of the Hubbs 
and Hubbs graph of critical thermal maxima 
(CTM) measured for six different treatments 
in Necturus maculosus. Two standard errors 
to each side of the mean are represented by 
the rectangular box. The mean for each 
group is defined by (X) and the range is the 
dashed (---) line through the center of each 
open box. Figure labelling was redrawn 
because printer alphanumerics would be 
illegible after reduction. 

decks, and a detailed explanation for reduc-
ing storage requirements are available from 
the author. 

ACKNOWLEDGMENTS 

I wish to express my appreciation to Victor 
H. Hutchison (Department of Zoology) and 
Richard V. Andree (Department of Mathe-
matics), University of Oklahoma, for reading 
the manuscript and offering many helpful 
suggestions. 

LITERATURE CITED 

Andreasen, J. K. 1976. A computer routine to 
draw Hubbs and Hubbs graphs using an 
automatic plotter. Syst. Zool. 25(1):82. 

Erskine, D. J. and V. H. Hutchison. 1981. 
Reduced thermal tolerance in an amphi-
bian treated with melatonin. J. Thermal 
Biol., In press. 

Feder, M. E. and F. H. Pough. 1975. Tempera-
ture selection by the red-backed sala-
mander, Plethodon c. cinereus (Green) 
(Caudata: Plethodontidae). Comp. Bio-
chem. Physiol. 50A:91-98. 

Hassan, K. C. and J. R. Spotila. 1975. The 
effect of acclimation on the temperature 
tolerance of young muskellunge fry. 
Thermal Ecology II (G. W. Esch and R. W. 
McFarlane (eds.)., pp. 136-140. ERDA 
Symp. Ser. (CONF-750425). National 
Technical Information Center, Springfield, 
VA. 

Heath, W. G. 1963. Thermoperiodism in the 
sea-run cutthroat trout (Salmo clarki 
clarki). Science 142:486-488. 

Holzman, N. and J. J. McManus. 1973. Effects 
of acclimation on metabolic rate and 
thermal tolerance in the carpenter frog, 
Rana virgatipes. Comp. Biochem. Physiol. 
45A:833-842. 

Hubbs, C. L. and C. Hubbs. 1953. An improved 
graphical analysis and comparison of ser-
ies samples. Syst. Zool. 2:49-56. 

Hutchison, V. H. 1961. Critical thermal max-
ima in salamanders. Physiol. Zool. 34(2): 
92-125. 

Pough, F. H. and R. E. Wilson. 1970. Natural 
daily temperature stress, dehydration, and 
acclimation in juvenile Ambystoma macu-
latum (Shaw) (Amphibia:Caudata). Phy-
siol. Zool. 43:194-205. 

Sokal, R. R. and F. J. Rohlf. 1969. Biometry. 
W. H. Freeman, San Francisco. 

Spotila, J. R. 1972. Role of temperature and 
water in the ecology of lungless sala-
manders. Ecol. Monogr. 42:95-125. 

Steel, R. G. D. and J. H. Torrie. 1960. Princi-
ples and Procedures of Statistics. McGraw-
Hill, New York. 

DALE J. ERSKINE 
Department of Zoology 
University of Oklahoma 
Norman, Oklahoma 73019* • 

*Present Address: 
Life Sciences Department 
Indiana State University 
Terre Haute, Indiana 47809 

Herp Review 14(2), 1983 
	

41 



AN ALTERNATIVE METHOD 
TO SAND-PACKED 
INCUBATION OF 

SEA TURTLE EGGS 
Current practice for the artificial incuba-

tion of sea turtle eggs, widely used in conser-
vation practices, employs sand-packed styro-
foam boxes which can be transported to 
hatcheries or locations other than the turtles' 
nesting beach. Temperature and oxygen 
levels in sand-packed styrofoam boxes have 
been previously summarized with an expected 
temperature rise during incubation of up to 
5° C, depending upon hatchability of the 
clutch (Wood and Wood, 1979). Oxygen levels 
in both artificially and naturally incubated 
nests generally decrease from 21 0/0 to 16-12% 
(Ackerman, 1975). The effect of artificial 
incubation of eggs, particularly the tempera-
ture effects on sex ratio, has been reviewed 
(Mrosovsky and Yntema, 1980). 

At a sea turtle farm in the Cayman Islands, 
over 40,000 eggs from a captive breeding 
population of Chelonia mydas are artificially 
incubated annually. Hatchery conditions and 
incubation techniques have been previously 
described (Wood and Wood, 1979). Briefly, 
all eggs are collected as laid, transferred to a 
hatchery maintained at 27.5° C, and incu-
bated in sand-packed styrofoam boxes. The 
quantity of eggs handled and the desire to 
maintain a high degree of cleanliness have 
indicated the need for an alternative to sand 
for packing the eggs. 

During the 1979 season, nine clutches were 
divided and incubated in sand or foam. For 
foam-packed eggs, a layer of polyethylene 
foam 3.8 cm thick was placed inside the styro-
foam box (36 x 21 x 23 cm, perforated with an 
icepick approximately every four call, the 
eggs were layered directly on the foam (28-32 
eggs, maximum three layers), another layer 
of foam was placed snugly over the eggs, and 
then the perforated lid of the styrofoam box 
was put on. Each box contained 56-97 eggs. 
Percentages of undeveloped eggs, develop-
ing eggs not hatching, and hatched eggs for 
sand-packed boxes were 20.2, 31.3, and 
48.4%, respectively. Percentages for foam-
packed boxes were 15.2, 27.2, and 57.7%, 
respectively. Following this trial, the remain-
ing 4,400 eggs collected in 1979 were incu-
bated in foam-packed boxes with a resulting 
hatch of 29.8% compared to 26.2% for the 
other 42,000 eggs packed in sand during the 
season. Temperature levels in the foam-
packed boxes were similar to those in sand-
packed boxes. Oxygen levels tended to 
decrease less in foam-packed boxes than in 
the sand-packed boxes. In sand-packed 
boxes, oxygen levels decrease from 21% to as 
low as 14%; in foam-packed boxes, the min-
imum level recorded was 17%. Oxygen levels 
in the nests begin to decrease and tempera-
ture levels begin to increase on approximately 
day 30 of incubation. Both oxygen and 
temperature levels are dependent upon the 
number of developing eggs in the nests. The 
sex ratio of 800 hatchlings which died during 
a period of 12 months after hatching was 
1.0:1.3 (females:males). 

Foam-packed boxes are currently used for 
the incubation of all eggs collected at Ca.y- 

man Turtle Farm's breeding facilities. The 
ease with which foam can be handled as 
compared to sand simplifies the large scale 
handling of sea turtle eggs with no apparent 
adverse effects when incubated at an ambient 
temperature of 27.5° C. 
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IDENTIFICATION OF SEX 
OF SMALL SNAKES 

IN THE FIELD 
Identification of sex of living newborn or 

newly hatched snakes often presents a prob-
lem in the fielc. Probing for the inverted 
hemipenes of the male (Fitch, 1960; Platt, 
1969) is difficult, or dangerous to the snake, 
and although sex can in theory be determined 
from the shape of the tail base (Martof, 1954), 
as in adults, most herpetologists would prob-
ably not be able to sex neonates using this 
criterion alone. In many species, the tail 
length to total length (body plus tail) ratio is 
sexually dimorphic (Martof, 1954; Fitch, 1960; 
Jackson and Franz, 1981), but overlap be-
tween the sexes often negates the usefulness 
of this as an ir dex (Martof, 1954). Martof 
(1954) indicates that male and female new-
born Thamnophis can be distinguished by 
the yellow coloration of the ventral surface of 
the base of the tail in females, due to the large 
cloacal glands being visible through the skin. 
Martof's identifications using this method 
were verified by a few dissections but he also 
mentioned that some could not be sexed 
externally and had to be dissected. Dissec-
tion is a sure method for sexing small snakes 
(Gregory, 1977; Semlitsch et al., 1981), but is 
obviously not very useful in mark-recapture 
population studies. My objectives here are to 
describe and assess a simple method for sex-
ing very small snakes in the field. This tech-
nique is not original, but I have not seen pre-
vious mention of it in the literature. A likely 
similar technique ("post-cloacal hemipenial 
distention") was mentioned by Freedman and 
Catling (1978), but they did not give details or 
data assessing its effectiveness. 

The method described here relies on the 
anatomy associated with the hemipenes of  

male snakes. The two hemipenes are inverted 
into the base of the tail when not in use, allow-
ing sexing by probing in larger snakes. In 
small snakes (e.g. neonate Thamnophis), the 
hemipenes can be made to evert in response 
to firm pressure by the thumb at the ventral 
surface of the base of the tail just posterior to 
the position of the inverted hemipenes. This 
does not seem to harm the snakes in any way. 
With increasingly larger Thamnophis speci-
mens (>300 mm snout-vent length, SVL) 
known to be males, the method works 
increasingly less often, but even when it does, 
considerable pressure may be required to 
make the hemipenes pop out. However, when 
the hemipenes pop out in small snakes, they 
do so quickly and easily, suggesting that 
presence or absence of this response might 
be a useful means of sexual identification in 
the field. 

I used this technique to sex 71 newborn 
young of 9 female garter snakes (8 Thamno-
phis ordinoides and 1 T. sirtalis). The SVL of 
the young snakes ranged from 115-155 mm 
and 170-180 mm for T. ordinoides and T. sirta-
lis respectively. The apparent sex ratio of 
these snakes was 35 33:36 yy. The young 
were then killed by freezing and preserved for 
later examination. Those identified as males 
were taken to be positively identified, but 
those labelled as females could have been 
ether females or males whose hemipenes 
failed to evert. To identify small snakes to sex 
by dissection I looked for the presence or 
absence of the two large hemipenial retractor 
muscles which run lengthwise on the ventral 
surface of the tail of the male (Bellairs, 1969). 
Females lack these muscles; the cloaca] 
glands are the only large structures visible 
upon dissecting the base of the female's tail. 
Two snakes identified as females were lost, 
leaving a total sample of 34 "females." Of 
these 34, 3 (all T. ordinoides) were misclassi-
fied  males, so that after adding these to the 35 
known males, only 3/38 = .079 of all males 
were misclassified. For the total sample of 69 
snakes, only 3/69 = .043 were misclassified. 
Considering the ease with which the method 
is used, and the lack of equipment needed, 
this seems a suitable method to use for live 
sexing of neonates, or other small snakes, in 
the field. 

It should be noted, however, that this tech-
nique may not be equally suitable for all kinds 
of snakes. In male rattlesnakes (Crotalus vir-
idis), the hemipenes usually evert in both 
neonates and large adults when the tail is 
pulled slightly such as when measuring SVL. 
I dissected 11 neonate C. viridis independ-
ently sexed by another researcher using the 
hemipenis-popping method and confirmed 
the identification for each (6 females, 5 
males). On the other hand, when I attempted 
to sex 8 newly hatched fox snakes (Elaphe 
vulpina) using this method, I found that great 
pressure was required to make the hemi-
penes pop out and obtained two different sex 
ratios on consecutive attempts (1 male the 
first time and 2 the next). I did not confirm the 
sex ratio by dissection because the snakes 
were needed alive for other purposes but I 
would accept such sex ratio data for this spe-
cies (and possibly other constrictors) with 
more caution than data for the other species 
mentioned. Perhaps preliminary testing is 
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desirable before the technique is applied to a 
particular species. 

I thank Malcolm Macartney for supplying 
me with specimens of newborn rattlesnakes. 
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Herpetological 
Husbandry 

This section of Herpetological Review deals spe-
cifically with the husbandry of captive reptiles and 
amphibians. Articles concerning any aspect of suc-
cessful exhibit design. techniques for maintenance 
and breeding, egg incubation, and rearing of the 
young are acceptable based on the success of the 
husbandry program, the quality of written work, and 
the overall value of the presented material to the 
herpetological community. Reproductive articles 
should stress the actual methods and specimen 
manipulation involved but may also include obser-
vations of behavior. growth. and statistical data Of 
particular interest are reports describing consist-
ently successful. long term programs which deal 
with large numbers of a single species or genus. 

Longer husbandry manuscripts should be divided 
into appropriate sections including Literature Cited. 
Black and white photos and line drawings are 
acceptable. All manuscripts will be reviewed by the 
Section Editor. and frequently by another individual 
within the particular area of expertise. Reports 
which do not deal with herpetological husbandry 
per se (for example, the description of eggs and 
young from a wild-caught gravid female) will be 
forwarded to the Editor for consideration as a Fea-
ture Article. In order to reduce publication time. 
husbandry articles should be sent directly to the 
Section Editor, Bern W. Tryon, Houston Zoological 
Gardens, Houston, Texas 77001. 

TWO GENERATIONS OF 
CAPTIVE-HATCHED 

LEOPARD TORTOISES, 
Geochelone pardalis babcocki 

On March 1981 a hatching leopard tortoise, 
Geochelone pardalis babcocki, was dis-
covered at approximately 1545 in an incuba-
tor which had last been checked on 18 March 
1981. This was the first hatchling from a 
clutch of eggs laid on 17 October 1980. 

The female parent had been maintained 
with a sibling male. Both parents were 
captive-hatched between 1 June and 21 July 
1973. These two tortoises were not in contact 
with other tortoises between 18 May 1978 and 
17 October 1981. Prior to 18 May 1978 they 
were maintained with immature siblings. On 
18 October 1981 an unrelated captive-hatched 
male was added to the pair. The hatchling of 
20 March 1981 and the eight subsequent hatch-
lings of 1981 and 1982 were the result of 
breeding of these two captive-hatched 
parents. 

Bowler (1975) described a Galapagos tor-
toise (Geochelone elephantopus) which 
hatched at the Philadelphia Zoo. Its mother 
was hatched in captivity, but its father was 
wild caught. Kirsche (1979) mentioned 
captive-hatched Testudo h. hermanni laying 
their first clutches between 11 and 14 years of 
age, but did not mention hatchlings from 
these clutches. This paper represents the first 
published record of second generation 
captive-hatched tortoises whose parents were 
both captive-hatched. 

Materials and Methods 

The Fl tortoises were housed in two differ-
ent facilities. The outdoor pen was 5.5 X 3 m  

with walls of wire and wood 1 meter high. A 
wooden shelter was provided. Vegetation 
growing in the pen included grasses, dande-
lions, clover and unidentified weeds. A stain-
less steel water container 60 X 45 X 6.4 cm 
deep was provided. The water was changed 
at least daily as the tortoises tended to walk 
through it, soak in it, and drink from it. The 
outdoor pen was utilized from June to Sep-
tember, and occasionally in April, May and 
October. The tortoises were kept outside 
continually as long as the daytime tempera-
tures remained above 21°C and nighttime 
temperatures remained above 10°C. By 
gradually increasing the amount of time the 
tortoises were left outdoors in the evening 
they were acclimated to the cooler night 
temperatures in June. After 1-2 weeks they 
were left outdoors overnight. If rain persisted 
for two or more days the tortoises were usu-
ally brought in overnight. 

From 18 May 1978 to 17 October 1981 the 
indoor facility consisted of a pen 1.5 X 9 X 0.5 
m high with a substrate of wood shavings. 
The pen contained a box of soil for oviposi-
tion. The female nested in this container on 3 
December 1980. 

The pen had a 250 watt infra-red heat lamp 
at one end and a four foot (40 watt) Vita-lite® 
fluorescent tube (Durotest Co.) in a fixture 
along one side. Both the heat lamp and the 
Vita-lite® were suspended approximately 46 
cm over the wood shavings. The lights were 
on a 12 h day/night cycle, from 1000 until 
2200, regulated by a timer. The pen also 
received additional early morning light. 

Daytime temperatures ranged from 21°C to 
a maximum of 40°C under the heatlamp. At 
night the temperature dropped to a minimum 
of 15°C. The tortoises thermoregulated by 
moving to different locations in the pen and 
usually basked under the heatlamp immediate-
ly after it came on and after feeding. 

On 17 October 1981 a new indoor pen was 
utilized. It was constructed of plywood 1.2 X 
2.4 X 1.2 m high. Wood shavings were used as 
the substrate and a 250 watt heatlamp was 
used. The single fluorescent fixture was 
replaced with a four foot fixture containing 
two Vita-lite® bulbs. Temperature ranges 
remained the same as in the pen used 
previously. 

Diet consisted strictly of plant material pro-
vided at least 3-4 times per week. No animal 
protein was fed to either wild-caught parents 
or their offspring. Their staple diet consisted 
of lettuce (iceberg, romaine, bib), cucumbers, 
bananas, tomatoes, green beans, and apples. 
This was supplemented with a mixture of two 
parts bonemeal and one part vitamin/mineral 
powder (Vionate® for Pets Vitamin/Mineral 
Supplement, E. R. Squibb & Sons, Inc. or Per-
vinal Nutritional Supplement®, St. Aubrey, 
Division of 8 in 1 Pet Products, Inc.). The 
staple diet was varied with dandelions, car-
rots, watermelons, spinach, squash, berries 
and other fruits and vegetables as available. 
All food was washed thoroughly. When the 
tortoises were outdoors they were fed daily, 
in addition to grazing on vegetation in the 
pen. Clean water was always available. 

Eggs were placed in a dry air incubator 
(Brower Manufacturing Company, Quincy, 
Illinois; catalogue number 846) soon after lay-
ing. The clutch laid 31 August 1980 was 
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Table 1. Eggs Laid by Fl Leopard Tortoise (Geochelone pardalis babcocki) 

Date Laid # Eggs # Hatchlings Date Hatched 
Incubation 
Period Remarks 

28 Dec 1979 3 or 4 None Found as fragments 

31 Dec 1979 1 None Found as fragments 

5 Jan 1980 1 None Found as fragments 

9 Jan 1980 1 None Found as fragments 

31 Aug 1980 5 None 1 egg cracked when laid 

17 Oct 1980 7 2 20 Mar 1981 154 days 

7 May 1981 202 days 

3 Dec 1980 6 1 5 May 1981 153 days 1 egg cracked while 
incubating 

29 Aug 1981 9 3 18 Jan 1982 142 days Hatchling kyphotic/ 
scoliotic 

26 Jan 1982 150 days 

4 Mar 1982 187 days Died while hatching 

12 Oct 1981 6 3 24 Feb 1982 135 days 

24 Feb 1982 135 days 

9 Mar 1982 148 days 

24 Aug 1982 6 Eggs incubating 

28 Sept 1982 9 Eggs incubating 

placed in the incubator two days after laying. 
All eggs were marked with the date and a 
number with a black felt marker in 1980 and 
with a pencil in subsequent years. Eggs were 
incubated at a constant temperature of 30° C 
except for two days when the temperature fell 
to 25.5°C. Humidity was maintained by filling 
a 22 cm diameter glass pie plate, containing a 
sponge, with water. Eggs were sprayed at 
least twice a week with water from a spray 
bottle kept inside the incubator. 

Observations and Discussion 

The parents of the second generation tor-
toises hatched between 1 June and 21 July 
1973 from a clutch of eggs laid 30 December 
1972 by a wild-caught female from Kenya. 
The eggs were the result of a series of matings 
involving a group of one male and three 
female wild-caught tortoises maintained 
together since spring 1971. The male was 
from Botswana and had been in captivity n 
California approximately 10 years when he 
was obtained in 1971. He produced no off-
spring in California. The females were 
obtained from a reptile dealer in 1971. 

The Fl male first exhibited sexual behavior 
on 30 July 1977 consisting of mounting a 
juvenile tortoise, while thrusting and emitting 
guttural, scraping noises. He was approxi-
mately four years old. On 2 July 1979 this 
male was observed mounting the sibling 
female in the outside pen. It was not possible 
to observe if penetration occurred. Numer-
ous mountings and copulation attempts were 
observed from 1979 to 1982 with the peak 
sexual activity occurring in the months of 
June and July when the specimens were out-
side. Mountings were stimulated by spraying 
the specimens with a fine mist from a garden 
hose while they were in the outside pen. 

The female produced three or four broken 
eggs in the indoor pen on 28 December 1979. 
At this time she was approximately 6.5 years 
old and weighed 3.63 kg. She laid single eggs 
on 31 December 1979, 5 January, and 9 Janu-
ary 1980. The eggs were broken as they were 
extruded from the female's cloaca. Possibly 
the eggs were too thin-shelled or the carapace-
plastron opening was too narrow to allow the 
eggs to pass. Between 28 December 1979 arid 
28 September 1982 the female produced 11 
clutches of eggs totaling 54 or 55 eggs (Table 
1). All of the eggs were laid in the outside pen 
with the exception of those produced in 
December 1979 and January and December 
1980. 

Incubation periods ranged from 135 to 202 
days with an average of 156 days. Rowe and 
Janulaw (1971) gave average incubation 
periods of 116-145 days for clutches of 
leopard tortoise eggs. The average incuba-
tion period of the clutches mentioned by 
Rowe and Janulaw (1971) was 132 days. 
Klemens (1974 and unpublished data) gave 
incubation periods of 120-185 days for eggs 
from one female and 137-202 days for eggs 
from the mother of the Fl female. Flint (1977) 
gave incubation periods of 152, 158, and 182 
days for eggs from the same clutch. Hine 
(1978) gave incubation periods of 111-177 
days for a single clutch. Cairncross (1946), 
Bowker (1926), and Archer (1948) reported 
on eggs laid in the ground and left in situ to  

hatch. Cairncross (1946) mentioned an egg 
laid on 20 March 1940 which was exhumed on 
29 December 1940 after an incubation period 
of 275 days. A living embryo was found inside 
the egg. Bowker (1926) discussed a clutch 
which took 14 months to hatch. Archer (1948) 
stated that eggs laid in early spring may hatch 
in eight months. Archer (1948) also stated 
that eggs laid late in autumn may take up to 18 
months to hatch if the summer after oviposi-
tion is short and cool. 

Eggs incubated in incubators appear to 
have shorter incubation periods than eggs 
left in the nest to hatch. 

ACKNOWLEDGMENTS 

The authors thank Susannah Coakley and 
Ruth Klemens for their assistance in the care 
of the tortoises and our wives, Kathleen Coak-
ley and Nicole Klemens, for their patience 
during this project. We thank Andy Main for 
assistance with library research and Thomas 
Prescher for aid in design and construction of 
tortoise pens. Sandy's Fruit and Vegetable 
Emporium (Mystic, Connecticut) provided 
fruits and vegetables. 

LITERATURE CITED 

Archer, W. H. 1948. The Mountain Tortoise. 
African Wildlife 2(2):75-78. 

Bowker, F. 1926. Tortoise eggs and nests. 
South Afr. J. Nat. Hist. 6:37. 

Bowler, J. K. 1975. Galapagos tortoise hatches 
at Philadelphia Zoo. Herp. Review 6(4):114. 

Cairncross, B. L. 1946. Notes on the South 
African Tortoises. Ann. Transvaal Mus. 
20:395-397. 

Flint, M. 1977. Captive husbandry and repro-
duction of the Leopard Tortoise Geoche-
lone pardalis babcocki. Proc. 2nd Annual 
Reptile Symposium on Captive Propaga-
tion and Husbandry. 113-119. 

Hine, M. L. 1978. Reproduction of the Leopard 
Tortoise in captivity. Brit. J. Herp. News. 
18:8-11. 

Kirsche, W. 1979. The housing and regular 
breeding of Mediterranean tortoises Tes-
tudo spp. in captivity. Int. Zoo Yearb. 
19:42-49. 

Klemens, M. 1974. Captive breeding of the 
leopard tortoise (Geochelone pardalis). 
Connecticut Herp. Soc. Bull. 5:5-7. 

Rowe, J. and J. Janulaw. 1971. A noteworthy 
conservation achievement. Int. Turtle and 
Tortoise Soc. J. 5(4):20-30. 

JOHN COAKLEY 
33 Indigo Street 
Mystic, Connecticut 06355 
and 
MICHAEL KLEMENS 
3 Walnut Street 
Rye, New York 10580 

	 • 

44 	 Herp Review 14(2), 1983 



NOTES ON THE 
REPRODUCTIVE BIOLOGY 

OF THE EYELASH VIPER 
Bothrops schlegeli, 

IN CAPTIVITY 

The Eyelash Viper Bothrops schlegeli is a 
species of arboreal pit viper, widely distrib-
uted from Southern Mexico to Ecuador and 
Venezuela (Peters and Orejas-Miranda, 1970). 
Although common in many parts of its range, 
information concerning reproduction is 
scarce in the literature. Antonio (1980) 
reported on a litter which resulted from a 
captive-breeding of wild caught snakes. 

This paper presents data on five litters (50 
neonates) born to three captive-born females. 
Included are behavioral observations on 
gestating females, age of attainment of sex-
ual maturity, fecundity with relation to female 
total length, and coloration of neonates. 

Materials and Methods 

Male A, from an unknown locality, was 
received as an adult on 4 August 1978. Male 
B, and females A and B, captive born on 9 
August 1978, to parents from Sula, Honduras 
(Antonio, 1980) were received as juveniles in 
February 1979. The snakes were maintained 
in various sized aquaria in the author's per-
sonal collection. On 26 February 1981, the 
snakes were transferred to the Fort Worth 
Zoological Park. Female C, captive born on 
25 July 1978, to wild-bred parents from San 
Jose Province, Costa Rica (Finstrom, pers. 
comm.) was received on 15 December 1981 at 
the Fort Worth Zoological Park. 

The snakes were housed on exhibit in a 
91.4 cm fiberglass enclosure (Hulsey, 1973), 
and on reserve in screen-topped glass aquaria. 
Props in the exhibit included gravel sub-
strate, rocks, plastic plants, dried leaves 
branches and water bowl. The aquaria on 
reserve were provided with newspaper sub-
strate, plastic plants, branches and water 
bowl. The snakes were offered freshly killed 
laboratory mice of various sizes, every 1-2 
weeks. Ambient temperature was maintained 
between 24.4 and 29.4°C. Lighting was pro-
vided by skylights and a 20 watt Vita-lite ,t 
tube (Durotest Corp.). A 50 watt infrared spot-
light (Sylvania Corp.) was placed above one 
corner of the exhibit to provide additional 
heat during daylight hours for gestation. The 
snakes were misted 1-3 times per week and 
often drank water from their body coils. 

Males A and B were first introduced into the 
exhibit housing females A and B in April 1981. 
Female C was first introduced 20 December 
1981. The males were switched between 
exhibit and reserve cages at intervals of three 
days to three weeks, while females remained 
on exhibit. 

Neonates were weighed within one week, 
postpartum, on an Ohaus, triple-beam bal-
ance. Adult females and neonates were 
measured within one week, postpartum, using 
the squeeze box technique (Quinn and Jones, 
1974). The young were housed in plastic con-
tainers of various sizes, with props similar to 

Date 

Age 

Interval 

Total length 
(mm) neo-
nates (7) 

Weight (g) 
neonates 
(7) 

those of the reserve aquaria. The juveniles 
were offered defrosted frogs or frog parts 
(Acris crepitans) after their first shed (1-10 
days, postpartum). Stubborn individuals were 
coaxed with live frogs (Acris) and lizards 
(Tropidurus). The snakes that fed (46) were 
switched to pre-weanling mice or parts of 
mice within 1-12 weeks. 

Results 

All observations took place during daylight 
hours. Although copulation was not observed, 
females appeared gravid 4-5 months prepar-
turn. During this time they positioned them-
selves on branches within 9-27 cm from the 
spotlight, while males generally positioned 
themselves at random throughout the exhibit. 
Temperature 9 cm below the spotlight was 
29.4°C. while the opposite side of the cage 
was 24.4°C. Cessation of feeding began 4-5 
months prepartum for the females, with the 
exception of two individuals that fed once 
during that period, while males fed consist-
ently. Females began feeding again within 
one week after birth took place. Birth dates, 
age of females at parturition, time intervals 
between litters, total lengths (mm) and 
weights (g) of neonates, are given in Table 1. 
Total length of postpartum females and 
number of neonates are given in Table 2. 

Table 2. Females' total length (postpartum) and number of 
neonates in Bothrops schlegeli. 

Female C Female A Female B Female B Female A 
Litter al Litter #1 Litter #1 Litter #2 Litter #2 

Female 
length 
(mm) 
postpartum 

Number 
neonates 

630 

6 

686 

8 

691 

9 

700 

10 

725 

17 

Coloration of neonates was equally divided 
(25:25) between two basic color phases: a 
dark phase ranged from deep green to gray-
green background, and a light phase ranged 
from dull yellow to tan background. The adult 
males had background color which ranged 
from deep olive green to deep green while the 
females ranged from light salmon to bright 
yellow. Neonate color was drab with poorly 
defined pattern in comparison to the adults. 
The tips of the neonates' tails were white. As 
they grew, their colors and pattern became 
more vivid and distinct, and the tail tip colora-
tion faded. 

Observations and Discussion 

The above observations of B. schlegeli in 
captivity indicate that 1) females can reach 
sexual maturity at less than three years 
(Table 1), 2) females can produce more than 
one litter per annum (Table 1), 3) gestating 
females generally fast and position them-
selves close to a heat source when given the 
opportunity (similar behavior has been seen 
in other live-bearing snakes of the families 
Crotalidae and Boidae [pers. obs.]), and 4) 
there is a direct correlation between litter size 
and total length of the female (Table 2). 

The observation that females can produce 
more than one litter per annum differs signifi-
cantly from wild populations of viviparous 
snakes studied by Fitch (1970) who suggests 
that there are relatively few live-bearers that 
have the capacity to ovulate again soon after 
the birth of a litter and that the interval 
between successive ovulatory periods is most 
typically a year or more. 

The direct correlation between litter size 
and total length of the female (Table 2) is 
supported by Fitch (1970) who found similar 
results in almost every squamate species that 
has been thoroughly investigated. 

It is also interesting to note that the above 
litters were born in every season of the year, 
but only between 20 June and 26 December. 
Additional data are necessary before the 
exact nature of the reproductive cycle in B. 
schlegeli can be determined. 
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LIFE HISTORY 
NOTES 

LIFE HISTORY NOTES is analagous to 
Geographic Distribution. Individual notes are 
to concern only one species, and authors are 
requested to choose a keyword which BEST 
describes the nature of their note (e.g., 
Reproduction, Longevity, Coloration, Morph-
ology, etc.). Figures are permissible to illus-
trate any data, but should REPLACE words 
rather than embellish them. The section's 
intent is to convey information rather than 
demonstrate prose. Articles will still be re-
viewed and edited prior to acceptance. 

General format is: SCIENTIFIC NAME in 
caps (Common Name in parentheses — use 
Collins, et al. 1982. STANDARD COMMON 
AND CURRENT SCIENTIFIC NAMES FOR 
NORTH AMERICAN AMPHIBIANS AND REP-
TILES, for North American forms). KEYWORD 
in caps. Data on the animal (references may 
be briefly cited in text — DO NOT include 
complete literature reviews — use summary 
articles wherever possible). Place of deposi-
tion or intended deposition of specimen(s) 
and catalog number(s). Then, skip a line and 
close with Submitted by (Name(s) in caps) 
(addresses). Recommended citation for items 
appearing in this section is as for Geograpnic 
Distribution notes. 

Please submit Life History Notes in ':he 
standard format directly to the SECTION 
EDITOR to avoid delays in publication: Bern 
W. Tryon, Houston Zoological Gardens, P.O. 
Box 1562, Houston, Texas 77001. 

ANURA 
BUFO AMERICANUS (American Toad). 
ESTUARINE HABITAT. On 19 April 1982, we 
found a breeding congregation of at least 50 
Bufo americanus in a tidal marsh, the lona 
Island Marsh on the Hudson River in the 
Town of Stony Point, Rockland County, New 
York. The toads were concentrated in the 
shallower portions of the tidal creeks on both 
sides of the fill causeway crossing the marsh, 
in a sheltered area some distance from the 
open estuary. We watched the toads from 
1230-1330 h, around low tide, when they were 
in little pools and sheets of water ca 3-20 cm 
deep. Many toads were calling. About half of 
the toads seen were in amplexus. One 
amplexed pair was on a bare mudflat with the 

female sunk about halfway into soft mud. 
There were many strings of toad eggs in the 
pools; a few strings were stranded by the low 
tide on bare mud and two strings hung over 
snags 30 cm above water. Large numbers of 
killifish ( Fundulus heteroclitus and F. dia-
phanus) in the pools seemed to ignore the 
toad eggs. Mean tide range at this locality is 
ca 0.9 m, and the water varies from fresh to 
slightly brackish seasonally. 

On 23 April EK visited the marsh at about 
high tide (0940 h) and again at low tide (1530-
1730 h). No toads were seen or heard. The 
eggs were still in the tidal creeks. Fundulus 
heteroclitus picked gently at egg masses but 
seemed to be ingesting algae or detritus 
rather than eggs. A water sample collected at 
low tide had a salinity of 300 mg/1 or less than 
1 0/0 seawater strength. Another sample from 
the breeding site collected 26 May 1982 had 
salinity 585 mg/' . (Samples were analyzed by 
Hach C1 method by Michael Rosenthal, Bard 
College Chemistry Department.) 

Eggs collected 23 April began hatching in 
captivity the sane day. Small live tadpoles 
offered to F. heteroclitus in an aquarium were 
repeatedly mouthed and spat out — 1 tadpole 
might have been swallowed. All of the tad-
poles died 13 May, apparently from overheat-
ing, at a head-body length of about 4 mm and 
a normal appearance. 

Neill (1958, Bulletin of Marine Science of 
the Gulf and Caribbean 8(1):1-97) summa-
rized reports of several But() species in tidal 
and/or brackish water habitats, but did not 
mention B. americanus. Although lona Island 
Marsh is tidal all year, the water is normally 
fresh or nearly SO in spring when the tadpoles 
would be developing. Few amphibians (both 
species and numbers) have been found in the 
tidal Hudson River. Limiting factors could 
include salinity, tidal fluctuation, generalized 
PCB pollution, or presence of many potential 
predators. Single calling male B. americanus 
have been heard in strictly freshwater tidal 
wetlands farther up the Hudson, but cho-
ruses, amplexecl pairs, or eggs have not been 
found. 

Submitted by ERIK KIVIAT and JIM STAPLE-
TON, Hudsonia., Bard College, Annandale, 
New York 12504. • 

SAURIA 
ANOLIS CAROLINENSIS (Green Anole). 
PREDATION. On 27 and 28 March 1966 at 
Griffis Camp, 18 km E. of Fargo, Clinch 
County, Georgia, a large migratory flock of 
robins, Turdus tnigratorius, was very much in 
evidence. On several occasions robins were 
observed to kill and eat individuals of Anolis 
carolinensis. The lizards were grasped in the 
beak of the robin, killed or stunned by several 
sharp biting motions, and swallowed whole in 
a manner similar to killing and swallowing an 
earthworm. 

Although the staple foods of robins consist 
of vegetable matter and insects such as bee-
tles and caterpillars (Bent, 1949. U.S. Nat. 
Mus. Bull., No. 196, 454 pp), they may oppor-
tunistically feed upon small vertebrates as 
trout fry (Michael, 1934. Condor 36:33-34). At 
such times large, normally transient, migra- 

tory or wintering flocks (of robins and pre-
sumably other birds) could severely impact 
local populations of small lizards or other 
small herpetofauna. 

Appreciation is extended to Robert Powell 
for critically reviewing this note. 

Submitted by DONALD D. SMITH, Dept. of 
Pathology and Oncology, University of Kan-
sas Medical Center, 39th and Rainbow, Kan-
sas City, Kansas 66103. • 

CROTAPHYTUS COLLARIS (Collared Liz-
ard). REPRODUCTION. Fitch (1970. Univ. 
Ks. Mus. Nat. Hist., Misc. Publ. No. 52, 247 pp) 
reported clutch sizes for Crotaphytus collaris 
ranging from 1-12 eggs, based on over 50 
records. Here two additional clutches of seven 
and 13 eggs respectively are reported. A 
specimen collected 25 June 1962 in Inde-
pendence, Jackson County, Missouri, and 
measuring 98 mm (snout-vent length) deliv-
ered seven eggs on 9 and 10 July 1962. These 
eggs averaged 19 X 11 mm (17-20 X 10-12 
mm). 

The other specimen, captured 17 km E. of 
Olnay, Archer County, Texas, on 10 May 
1975, delivered 13 eggs on 29 May 1975. 
These eggs also averaged 19 X 11 mm. The 
snout-vent length of this female was never 
measured, but she weighed 47.5 g on 24 May 
and 28.2 g on 29 May after delivery — a loss of 
19.3 g or about 1.5 g per egg. These eggs were 
placed individually on dampened paper tow-
els in plastic sandwich bags, and incubated at 
temperatures fluctuating between 24 and 30° 
C. On 4 August 1975, three of the eggs (23%) 
hatched 86 days after deposition. Fitch (1956. 
Univ. Ks. Publ., Mus. Nat. Hist. 8(3):213-274) 
reported possible incubation periods of from 
51 to 82 days depending on temperatures. 
Measurements of hatchlings were taken on 6 
August 1975 (Table 1). 

Table 1. Length, weight, and sex of 3 hatchling 
Crotaphytus collaris 

S-V Length Tail Length 	Weight 	Sex 
mm 	mm 

32 
	

46 
	

1.7 
	

F 
31 
	

44 
	

1.1 
	

F 
33 
	

52 
	

1.5 
	

F 

Appreciation is extended to Robert Powell 
for critically reviewing this note. 

Submitted by DONALD D. SMITH, Dept. of 
Pathology and Oncology, University of Kan-
sas Medical Center, 39th and Rainbow, Kan-
sas City, Kansas 66103. • 

SERPENTES 
CORALLUS ENYDRIS ENYDRIS (Garden 
Tree boa). FOOD. Groves (1980, Brit. J. Herp. 
6:89-91) reviewed instances of ovophagy in a 
number of varieties of mainly terrestrial boids. 
This report describes post-parturient behav-
ior in an arboreal species, Corallus enydris 
enydris, which ingested her own freshly 
deposited egg masses. Thirteen masses and 
three stillborn young were deposited between 
0300-0600 h, 16 May 1979. The snake was 
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observed at 0600 h with one egg mass in her 
mouth. After swallowing, she investigated the 
perimeter of the aquarium. Tongue-flick rate 
was approximately 1/sec until she contacted 
a second egg mass. She then bit, constricted, 
and swallowed the mass. The female repeated 
this procedure with six additional eggs dur-
ing an 80 min period. The remaining six eggs 
and stillborn young were then removed from 
the enclosure. The six masses were examined 
and determined to be infertile. Constricting 
behavior suggests that the normal feeding 
sequence (grasping, killing and swallowing) 
was followed even though such behavior was 
presumably unnecessary. 

Food had been offered throughout the ges-
tation period. One meal of two mice, each 
weighing 25 g, was accepted on 17 March 
1979, 90 days after the last observed copula-
tion. The meal previous to the first observed 
copulation was on 8 December 1978. The 
cessation of normal feeding behavior in gravid 
snakes for the gestation period has been 
observed by the author on several occasions. 
This is by no means the rule, as I have 
observed Bitis arietans to feed throughout 
the gestation period. Pressures of infertile 
eggs and/or the developing embryos on the 
viscera may halt feeding behavior. 

I thank Bern W. Tryon for editorial 
comment. 

Submitted by TRACY J. MILLER, Buffalo 
Zoological Gardens, Delaware Park, Buffalo, 
New York 14214. • 

ELAPHE SUBOCULARIS (Trans-Pecos Rat 
Snake). COLORATION. An Elaphe subocula-
ris collected by the authors 1.6 km WNW of 
Castolon, Big Bend National Park, Brewster 
County, Texas, on 14 July 1966 exhibits an 
aberrant color pattern. The specimen differs 
from normally patterned E. subocularis in 
lacking the dark H-shaped markings and 
black, anterior, dorso-lateral lines character-
istic of the species (Figure 1). The resulting 
pattern consists of 22 somewhat diamond-
shaped blotches on the body and seven on 
the tail. They are lighter in color than normal 
and difficult to distinguish on the preserved 
specimen. 

The female measures 1020 mm (total 
length), 142 mm (tail length) and has 275 ven-
trals, 72 subcaudals, 10 supralabials, 14 infra-
labials, 1 preocular, 2 postoculars, and 7-6 

Figure 1. Aberrant dorsal pattern of an Elaphe 
subocularis from Brewster County, Texas. 

lorilabials. The anal plate is divided. Diagnos-
tic characters are within the ranges given by 
Worthington (1981. Cat. Amer. Amphib. Rept: 
268.1-268.2). Dorsal ground color was a dull 
yellow in life, and within the color range given 
by Wright and Wright (1957. Handbook of 
Snakes, Vol. 1. Comstock: p 256). 

This specimen is similar to a female, also 
captured in Brewster County and depicted by 
W. E. Lamoreaux (1980. Herp. Review 11(4): 
117). The patterns of both of these specimens 
apparently resemble the posterior portion of 
a male (Chicago Natural History Museum # 
38943) without locality data described by 
Dowling (1957. Univ. Mich. Mus. Zoo., Occ. 
Papers, No. 583:1-22). The two Brewster 
County specimens verify the presence of E. 
subocularis with depauperate dorsal patterns 
from within currently defined range. 

The specimen has been deposited in the 
Bobby Witcher Memorial Collection (BWMC 
01019) housed at Avila College, 11901 Wor-
nall, Kansas City, Missouri 64145. Apprecia-
tion is extended to Robert Powell for critically 
reviewing this note. 

Submitted by DONALD B. SMITH, Depart-
ment of Pathology and Oncology, University 
of Kansas Medical Center, 39th and Rainbow, 
Kansas City, Kansas 66103 and HARRY L. 
GREGORY, Hutchinson-Reno County Zoo-
logical Society, Inc., P.O. Box 444, Hutchin-
son, Kansas 67501. • 

STORERIA DEKAYI WRIGHTORUM (Mid-
land Brown Snake). COLORATION. On 15 
April 1982, an albino Storeria dekayi wrighto-
rum was found underneath a rock by a junior 
high school student while working in a flower 
garden in a residential section of West Grove, 
Jefferson County, Alabama. The specimen, a 
subadult female, had a total length of 232 mm 
and an S-V length of 187 mm. 

When alive, the snake had pink-red eyes. Its 
ground color was creamy white, with a slightly 
brighter dorsal stripe. The body pattern was 
greatly reduced and lighter in coloration than 
normally-pigmented specimens of S. dekayi 
wrightorum. The dorsal stripe was flanked by 
a row of light brown spots on each side, but 
the spots were not fused to form crossbars, as 
is evident in 90% of S. dekayi wrightorum 
from Alabama (Mount, 1975, The Reptiles 
and Amphibians of Alabama, Auburn Univ. 
Agricultural Experiment Station, Auburn). 
Only a few faint rusty flecks were present 
along the sides, and some small dark spots 
were found along the edges of the anterior 
ventral scales. The normally dark-pigmented 
regions of the head (parietal scales, temporal 
bar, and spot on labials below the eye) were a 
light pink-brown. 

According to the reviews of Hensley (1959, 
Publ. Mus., Mich. State Univ. 1(4):133-159) 
and Dyrkacz (1981, SSAR Herp. Circ. 11), 
three other albinos of this species have been 
reported previously in the literature. Hensley 
(1959) noted an albinistic individual from 
Pennsylvania, but did not describe it. Smith 
(1961, The Amphibians and Reptiles of Illi-
nois, III. Nat. Hist. Surv. Bull. 28, Urbana) 
reported a cream-colored subadult from Illi-
nois with pink dorsal spots, and Thrall (1971, 

Figure 1. Dorsal view of albino Storeria dekayi 
wrightorum from Jefferson County, Alabama. 

Trans. III. Acad. Sci. 64(4):400) described 
another from the same state as being pink 
with pinkish-brown dorsal spots. 

The animal described here was maintained 
in captivity for a short time, but refused to eat 
and was preserved. The specimen has been 
deposited in the University of Alabama in 
Birmingham Vertebrate Museum (VM-UAB 
0383). 

Submitted by KEN R. MARION, Biology 
Department, University of Alabama in Birming-
ham, Birmingham, Alabama 35294 and 
GRADY CHANDLER, P.O. Box 692, Besse-
mer, Alabama 35021. • 

TESTUDINES 
CHELYDRA SERPENTINA (Common snap-
ping turtle). MORPHOLOGY. In August, 1982, 
while completing a three year study on the 
effects of rotation on egg viability in turtles, 
an unusual specimen was noted. A two-
headed Chelydra serpentina was found by 
Thomas McFarland among the day's hatch-
lings from a group of 240 eggs under observa-
tion. This turtle had successfully hatched 
from the egg without help and appeared alert. 
A snapping turtle of similar description evi-
dently lived in the 1930s. It grew to a weight of 
71/2 lbs. by the age of five-and-one-half years. 
After the death of its owner, Mrs. Grace Wiley, 
the turtle was lost to follow-up (Campbell, H. 
1967. Once upon a time. Int. Turtle and Tor-
toise Soc. J. 1(4):24-29). A photo of this turtle 
(named "nip and tuck") is quite similar to the 
speciman presently described. There are two 
heads, equally active and alert, and a some-
what diminutive shell structure. Other obser-
vations regarding the present specimen (Fig. 
1) are a kinked tail and a projection of tissue 
between the heads that yields speculation of 
additional nervous tissue. In addition the 
plastral opening for the yolk sac has failed to 
close at all since hatching. The behavior of 
this specimen is similar to a two-headed 
Graptemys pseudogeographica kept at the 
Staten Island Zoo in 1966 (Clement, H. 1967. 
Are two heads better than one? Int. Turtle and 
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Figure 1. Dorsal view of 2 headed Chelydra 
serpentina hatched under controlled con-
ditions. 

Tortoise Soc. J. 1(2):4-5). As in that specimen 
the heads are truly independent of each 
other. They demonstrate no cooperation or 
unity of intent. They will fight over food and 
try to guide the body in opposite directions 
simultaneously if divergent food items are 
present. This behavior has not extinguished 
with time; that is, the heads will simply not 
learn to cooperate. However, each head 
appears to be quite capable of learning on its 
own. Both heads have well developed snap-
ping reflexes and have adjusted to hand feed-
ing. Such conflict of motion also precludes 
normal righting behavior. Each head attempts 
to right the turtle in an opposite direction 
when the animal is placed on its carapace. 
Hence, it is unable to right itself, even over 
prolonged periods. 

As well developed and independent as 
cranial nerve function appears to be in the 
heads, a similar lack of cooperation might be 
expected in the limbs. Indeed, it seems each 
foreleg is controlled by the ipsilateral head 
during times of conflict (i.e. divergent food 
sources). Yet, when the two heads agree on a 
course of action, the animal moves in a frog-
like manner with all the limbs jerking in 
unison. 

These behavioral alterations translate into 
unusual difficulties in caring for the animal. 
To avoid drowning the water must be kept 
only as deep as the carapace is high. Since 
the turtle is incapable of coordinated motion 
over complex terrain it must be kept in a 
gently sloping, small, flat-bottomed container 
so it can move under a sunning lamp when 
desired. Since the heads do not have the use 
of forelegs to tear food, each head must be 
fed separately with pieces of food small 
enough to be eaten whole. It appears I hat 
feeding 2-3 times a day achieves the best 
results. Growth after five months has been 
about 700/0 normal for a hatchling C. ser-
pentina. 

Submitted by MARK L. FELDMAN, 705 S. 
Potomic Street, Waynesboro, Pennsylvania 
17268. • 

NE1NSNOTES 

ANNOUNCEMENT TO THE 
MEMBERSHIP OF THE SOCIETY 

FOR THE STUDY OF 
AMPHIBIANS AND REPTILES 

The Association of Systematics Collections 
(ASC) is currently compiling an annotated 
checklist of the amphibians of the world, the 
second in a series of annotated checklists 
started by Mammal Species of the World 
(published in 1982). The amphibian checklist 
is scheduled to be published in early 1984 as a 
joint venture of ASC and Allen Press, Inc. 
Information to be carried in the checklist for 
each species includes: current scientific 
name (based on most recent literature), orig-
inal name, author, date, and literature citation 
of description, museum registration number 
of primary type(s), type locality, and distribu-
tion. Comments citing pertinent reviews, 
revisions, and alternative systematic opin-
ions will be presented with appropriate bibli-
ographic citation. In addition, regulatory sta-
tus under the Convention on International 
Trade in Endangered Species (CITES) and 
the United States Endangered Species Act 
(US-ESA) will be included in the published 
volume. 

The checklist is not intended to be an 
'official' list of names, nor is it an attempt to 
'standardize' amphibian systematics; instead 
the checklist is designed to be a reference 
volume for practicing systematists, a source 
of 'current' taxonomy for non-systematists, 
and a source of regulatory information for 
those who import and export amphibians. An 
important difference between the ASC check-
lists and previous ones is that the ASC check-
lists represent the efforts of a community, and 
are not intended to promote the proprietary 
views of any one segment of the systematic 
community over another. We think that by 
detailing systematic controversies and mak-
ing the lacunae in our knowledge apparent, 
the ASC checklists will promote systematic 
research where it is most needed. In addition, 
unlike other checklists, the ASC checklists 
can be computer sorted to accommodate 
requests through ASC and will be updated at 
predictable intervals to ensure that they do 
not fall too far behind current nomenclature. 

Sections of the amphibian checklist are 
currently being completed, corrected, and 
augmented by individually recruited contrib-
utors. The accuracy and content of this draft 
checklist will be ensured by a process of open 
review, in which reviewers can add comments 
(from published sources) and correct errors. 
Like the contributors, the reviewers will be 
attributed by name with the section(s) of the 
checklist on which they have worked. 

In order to guarantee the accuracy and 
completeness of the published checklist and 
assure that it best serves the needs of herpe-
tologists, ASC wishes to enlist the coopera-
tion of the members of the Society for the 
Study of Amphibians and Reptiles. If you are 
willing to review taxonomic and/or geogra-
phic sections of the checklist, please write to 
Darrel Frost (Editor/Compiler), Association 
of Systematics Collections, Museum of Natu-
ral History, The University of Kansas, Law- 

rence, Kansas 66045, USA, and inform him on 
which taxonomic sections and/or geographic 
regions you would like to work. 	 • 

ERRATA 
Alvin L. Braswell was erroneously included 

as an author on the article "Lampreys in the 
diet of the hellbender Cryptobranchus alle-
ganiensis (Daudin), and the Neuse River 
waterdog Necturus lewisi (Brimley)" in HR 
14(1), 1983 - removal requested by Alvin L. 
Braswell. • 

LOCALITY RECORDS OF 
MINNESOTA HERPS WANTED 

Minnesota locality records of all species of 
amphibians and reptiles in the state are 
sought to update distribution maps as part of 
a nongame project sponsored by the Minne-
sota Department of Natural Resources. 
Records from regional or private collections, 
likely to be otherwise overlooked, are of par-
ticular interest. For more information and a 
checklist of the species occurring in Minne-
sota, please contact Jeffrey Lang, Depart-
ment of Biology, University of North Dakota, 
Grand Forks, N.D. 58202. (701) 777-4564, 
772-0227. • 

REPORT ON A SYMPOSIUM ON 
INTRODUCED SPECIES, 

LONDON, ENGLAND, AUTUMN 1982 
A Symposium on Introduced Species was 

held jointly by the British Herpetological 
Society (BHS), Fauna & Flora Preservation 
Society (FFPS) and Mammal Society on Sat-
urday, 27th November 1982, in the meeting 
Rooms of the Zoological Society of London, 
Regent's Park, London NW1. 

The Morning and Afternoon Sessions were 
chaired respectively by Dr. J.F.D. Frazer, 
formerly of the Nature Conservancy Council 
(lately President of the BHS, Treasurer of the 
Mammal Society) and Mr. I. J. Linn, Depart-
ment of Zoology, University of Exeter (Chair-
man of the independent Working Group on 
Introductions of the UK Committee for Inter-
national Nature Conservation). The eight 
papers included four each on herpetofauna 
and mammals. After an introductory paper by 
Sir Christopher Lever, the herpetological 
papers included: 

Dr. T.J.C. Beebee (Department of Biology, 
University of Sussex): Green frogs and other 
illegal immigrants 
Mr. R.E. Honegger (Curator of Herpetology, 
Zurich Zoo, Switzerland): Intoduced amphi-
bians and reptiles and their influence on 
native biota, with reference to Bufo marinus 
(read by M.R.K. Lambert) 
Mr. Q. Bloxam (Jersey Wildlife Preservation 
Trust): The potential of re-introducing Leio-
lopisma telfairii in the Mascarenes, Indian 
Ocean 
Mr. K.F. Corbett (BHS Conservation Commit-
tee and Chairman, Societas Europaea Herpe-
tologica Conservation Committee): Conser-
vation of declining UK herpetofauna -
successful re-introduction techniques. 
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The Symposium followed an earlier one, 
jointly held by the BHS and Mammal Society, 
in 1963. The papers presented are to be pub-
lished in summarized form by Oryx, the jour-
nal of FFPS, in 1983. 

M.R.K. LAMBERT 
British Herpetological Society, London 

EVOLUTION IN THE 
GALAPAGOS ISLANDS - REPORT 

ON A SYMPOSIUM, LONDON, 1982 
A one-day Symposium 'Evolution in the 

Galapagos Islands' was held by the Linnean 
Society of London, in association with the 
Charles Darwin Foundation, on Tuesday 9th 
December 1982. The symposium took place 
in the Lecture Theatre of the Linnean Society 
(where meetings of the British Herpetological 
Society are held), Burlington House, Picca-
dilly, London W1, England. The meeting was 
chaired in the morning by Professor R.J. 
Berry (University College, London), 1982 
President of the Linnean Society and Editor, 
the Biological Journal of the Linnean Society, 
and in the afternoon by Dr. P. Kramer (Essen, 
F.R. Germany), President of the Charles 
Darwin Foundation (CDF) and Dr. O. Hamann 
(Denmark), European Secretary of the CDF. 

The talks ranged from a general considera-
tion of 'islands and evolution' (Professor A.J. 
Cain, University of Liverpool), through the 
geological formation (Dr. B.R. Rosen, British 
Museum Natural History), genetical pro-
cesses, specific vertebrate groups, effects of 
the introduction of an ant on other inverte-
brates (Dr. Y. Lubin from U.S.A., CDF) and 
colonization by flora (Professor D. Porter, 
University of Virginia, U.S.A.), to the impact 
of man on fragile ecosystems (Dr. P. Kramer). 
Four of the twelve papers were on or involved 
an herpetological interest (giant tortoises): 

Dr. F. Sulloway (Harvard University, Cam-
bridge, Massachusetts, U.S.A.): 'Darwin and 
the Galapagos' 
Dr. J. Patton (University of California, Berke-
ley, U.S.A.): 'Genetical processes in the 
Galapagos' 
Dr. T. Fritts (U.S. Fish & Wildlife Service): 
'Tortoises' 
Dr. H. Snell (University of Colorado, Boulder, 
U.S.A.): 'Iguanas' 

The Symposium constituted part of the 
Linnean Society's Centenary Commemora-
tion of Charles Darwin's death in 1882 (19th 
April, in Kent, buried seven days later in 
Westminster Abbey). The papers will be pub-
lished in full, together with others that the 
symposium time did not allow, in 1983 
(August) in part 1 of the second volume (20) 
of the Biological Journal of the Linnean 
Society. A hard cover edition will also be pre-
pared for wide circulation. 

It may also interest members to know that 
nine essays on Charles Darwin: the man, his 
theory and his life, were published in Febru-
ary 1982 in Biological Journal of the Linnean 
Society 17(1). This journal, already empha-
sising the processes of organic evolution in  

the broadest sense, is to concentrate on this 
sphere from 1983. 

M.R.K. LAMBERT 
British Herpetological Society 
London 
	 • 

BOOK REVIEWS 

Frt)sche and KriSten, by Rainer Schulte, 1980. 
Verlag Eugen Ulmer, Stuttgart. 240 pp. 38 
color photographs. 62 black and white photo-
graphs and line drawings. Price: 38 DM. 

Europeans, particularly the Germans and 
the Dutch, have long been known for their 
interest in keeping reptiles and amphibians in 
terraria, and much of the recent European 
literature on the breeding behavior of these 
animals has appeared in several high quality 
aquarium and terrarium magazines published 
in Germany and the Netherlands. These 
papers often contain useful information and 
generally are illustrated with excellent color 
photographs which cannot be included in 
most scientific journals. Rainer Schulte's 
book on frogs and toads is a product of this 
tradition. 

Most American books aimed at terrarium 
enthusiasts and amateur herpetologists are 
overpriced and poorly produced, filled with 
inaccurate information, and illustrated with 
poor quality, frequently mislabelled photo-
graphs. Schulte's book, on the other hand, is 
a high quality hard-bound production filled 
with useful information and many beautiful 
color and black-and-white photographs. It is 
expensive by American standards (around 
$20) and presently available only in a German 
language edition. Nevertheless, for those who 
read German, it should be a worthwhile 
investment. 

The first 98 pages are devoted to a general 
introduction to anuran classification and 
biology, including sections on breeding biol-
ogy, vocalizations, and poisonous skin secre-
tions, and a very detailed discussion of main-
taining frogs and toads in captivity. Here 
Schulte describes types of aquaria and ter-
raria suitable for different species, and he 
discusses in detail such topics as tempera-
ture and moisture conditions, light regimes, 
and feeding requirements. Also included are 
methods for rearing tadpoles through meta-
morphosis, methods of eliciting breeding 
behavior in captivity, equipment and tech-
niques for collecting insects to feed captive 
animals, diagnosis and treatment of amphib-
ian diseases, methods for recording vocaliza-
tions, and a variety of other practical informa-
tion. These features of the book should be 
useful for graduate students and researchers 
interested in maintaining anurans in the 
laboratory. 

The remainder of the book is devoted to 
accounts of individual species which the 
author has personally maintained in captivity, 
and in many cases, observed in the field. 
Although the book is subtitled "Tropical and 
Native Frogs in the Terrarium," the emphasis 
is very much on tropical forms; European 
species are discussed in only four pages at  

the end. In each species account, the author 
describes morphology and color pattern, 
geographical distribution, general ecology 
and natural history, breeding biology, and 
behavior in the field and in captivity. Cover-
age is somewhat spotty and mainly reflects 
the author's own interests. His specialty is the 
family Dendrobatidae; many species in this 
family are described in detail and illustrated 
with spectacular color photographs. On the 
other hand, only three species of Hyla are 
given separate treatment. Overall, the species 
described tend to be colorful, poisonous spe-
cies most frequently imported by European 
pet dealers. 

Several features of the book may be annoy-
ing to professional herpetologists. Species 
accounts are arranged alphabetically by 
genus, rather than taxonomically. Hence 
descriptions of the dendrobatid genera 
Colostethus, Dendrobates, and Phyllobates 
are in different parts of the book, rather than 
together for easy comparison. Literature cita-
tions are somewhat sloppy and heavily 
weighted toward articles in German aquarium 
magazines, with only occasional reference to 
recent field studies. Several authors cited in 
the text do not appear in the bibliography. 
Perhaps the most serious deficiency is that 
many statements appear without a clear indi-
cation of the source of information. Many 
statements apparently are derived from the 
author's own observations, but the lack of 
explicit attribution makes it hard for readers 
to evaluate the reliability of the information. 

Despite these reservations, I think the book 
contains much useful information not readily 
available elsewhere, and the color photo-
graphs alone will make it a worthwhile pur-
chase for anyone interested in the diversity of 
tropical frogs. 

KENTWOOD D. WELLS 
Biological Sciences Group 
University of Connecticut 
Storrs, Connecticut 06268 

	 • 
Natural History of Amphibians and Reptiles 
of Wisconsin, by Richard Carl Vogt. 1981. 
Milwaukee Public Museum. 205 pp. ISBN 0-
89326-060-6. $25.95. 

In recent years a number of regional and 
state herpetological handbooks have become 
available, most of good quality. Ideally, a geo-
graphically localized volume on reptiles and 
amphibians should be of value to the general 
public, as well as to the professional herpe-
tologist. Dick Vogt has now completed such a 
volume for Wisconsin, and it is certainly an 
impressive and successful contribution. 

In Natural History of Amphibians and Rep-
tiles of Wisconsin, Vogt begins with a history 
of herpetology in Wisconsin, and a descrip-
tion of the state's physiography and vegeta-
tion. Wisconsin is in an interesting geogra-
phical position from a herpetological stand-
point, with the Mississippi Valley allowing 
herp species a corridor from the south, while 
prairie species enter from the west, boreal 
species from the north, and eastern species 
from the lower Great Lakes. In this account, 
the author has sifted out many old, question-
able records with clearly explained justifi-
cations. 

• 
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Of great value here are the identification 
keys to adult and larval amphibians and to 
reptiles. While useful identification keys must 
often resort to somewhat technical terminol-
ogy, Vogt has included explanatory diagrams 
where necessary. Terms not illustrated can 
usually be found in the glossary. 

The heart of any regional guide is the spe-
cies accounts. In this book, the life history of 
each species is described fully, with sections 
on description, range, habitat, and habits 
(includes reproduction). All species are illus-
trated with color photographs, usually a large 
portrait and several smaller plates showing 
details of identification, eggs, young, etc. 
Unfortunately, some of the photos—particu-
larly the smaller ones—appear either too dark 
or too light (under- or over-exposed). 

The range of each species is illustrated, by 
site and museum specimen records, on a 
county map of Wisconsin. A small inset map 
of North America shows the general range for 
the species, based on the maps in Roger 
Conant's Field Guide to Amphibians and 
Reptiles of Eastern and Central North Amer-
ica (Houghton-Mifflin, 1975). A minor criti-
cism here is that these small maps were 
reproduced so faintly as to be practically 
invisible for some species. 

The author's writing style is readable and 
clear. Dick's occasional personal anecdotes 
and "collecting stories" liven up the text and 
add interest. As previously mentioned, a 
glossary is included, as well as a literature 
cited and reference section. A general index, 
and useful indices to herptile predators and 
foods, round out the book. 

It is obvious that a great amount of time and 
effort went into this project, and the result is a 
scholarly, yet colorful and readable, contri-
bution to American herpetology. This book 
may well have set a new standard for state 
and regional herpetological handbooks. 

JAMES H. HARDING 
Cranbrook Institute of Science 
500 Lone Pine Road, Box 801 
Bloomfield Hills, Michigan 48013 

	• 

Veterinary Biology and Medicine of Captive 
Amphibians and Reptiles, by Leonard C. 
Marcus, D.V.M., M.D. 1981. Lea & Febiger, 
Philadelphia. 

Herpetological medicine is a specialty that 
is in its infancy. The slow growth in the popu-
larity of herpetological medicine is due to a 
number of factors. Few amphibians or rep-
tiles are of great economic importance, and 
the use of these classes in laboratory situa-
tions remains limited when compared to other 
laboratory species. In zoos, herpetological 
collections are variable in both size and 
diversity and even as pets they are kept on an 
infrequent but increasing basis. The litera-
ture itself is limited and often found in less 
familiar publications. The limited practice 
possibilities and literature have restricted the 
veterinarian from becoming involved in this 
area. The classes Reptilia and Amphibia are 
large and diverse and their biology, hus-
bandry and medicine are equally diverse. The 
slow progress.of this specialty has generated  

a science filled with extrapolations and case 
reports with few innovative clinical advances 
or well documented syndromes. 

Doctor Marcus' book is the first publication 
in over a decade to attempt a comprehensive 
update of this field. The book is divided into 
three major sections. Each section is intended 
to build upon the earlier section and move 
logically from the normal animal through the 
clinical evaluation, diagnosis and treatment 
of the specimen. 

The first section, "The Normal Amphibian 
and Reptile," focuses on the anatomy and 
physiology of these two classes. The informa-
tion for the most part is general and allows the 
reader to gain an introductory exposure to 
the normal animal. Some caution must be 
exercised in this section to recall the danger 
of generalizing for classes as divergent as 
these. 

In the second section, "Principles of Hus-
bandry and Veterinary Care of the Herpeto-
fauna," the author covers a broad spectrum of 
topics from environmental needs to anaes-
thesia. The breadth of knowledge in these 
areas is considerable but unfortunately it is 
treated in very general terms making this the 
weakest portion of the book. The information 
that is providec should be considered intro-
ductory and not as the state of the art. The 
clinician should recall the growing impor-
tance of the captive environment and its 
overall effect on the health of the animal. 

The greatest portion of the book focuses on 
the "Specific Diseases of the Herpetofauna." 
This section is by far the book's strong point. 
It is well written with an extensive bibliog-
raphy covering the infectious and parasitic 
diseases. Doctor Marcus' familiarity and con-
cern with the zoonoses is particularly helpful 
when considering herpetological diseases 
from a public health standpoint. Disease 
transmission from species to species and to 
man is considered for many of the reported 
conditions. The reader becomes immediately 
aware that a major difficulty in dealing with 
the diseases of the herpetofauna is an overall 
lack of depth in many major areas. Quite 
often the total number of captive specimens 
is few, the frequency of the clinical syndrome 
is low, and many diagnoses are made at post 
mortem. 

In a field of growing interest with a scant 
literature, Doctor Marcus' book is well worth 
the price for tile student, veterinarian, re-
searcher and professional herpetologist. The 
work reflects the slow progress of herpeto-
logical medicine both in institutions and in 
private practice and should lend itself to 
stimulating interest in the area and serve as a 
basic reference for future comprehensive 
works. 

JOSEPH T. BIE LITZKI, D.V.M., M.S. 
University of Washington 
Regional Primate Research Center 

Leopard Frog Populations and Mortality in 
Wisconsin, 1974-76, by Ruth L. Hine, B. L. 
Les, and B. F. Hellmich. 1981. Technical Bul-
letin 122. Dept. of Nat. Resources, Madison, 
Wisconsin. 

For more than 10 years herpetologists have 
been concerned that the natural populations 
of North American frogs such as Rana pipiens 
have been declining. Without accurate base-
line data much of the supposed decline has 
failed to be accurately documented. Never-
theless biologists and professional frog col-
lectors with extensive field experience have 
raised a warning and implicated chemical 
contaminations of the frog's aquatic habitat 
as the cause of the decline. 

This timely article represents the first 
attempt to obtain precise information about 
the status of natural populations of Rana 
pipiens. The project started in 1974 and con-
cluded in 1978. It involved a statewide survey 
and an intensive study of the east central 
counties of Wisconsin along Lake Michigan. 
Data were obtained on number and quality of 
ponds, population estimates, breeding ponds, 
egg mass counts, egg development, mortality 
and survival, breeding activity, post breeding 
movements, growth, and mortality during 
hibernation. Other amphibians associated 
with Rana pipiens were also studied. 

The results of the study are alarming: low 
population numbers, many ponds devoid of 
any frogs, low survival of the eggs, and high 
mortality during hibernation. In some areas 
the mortality at the end of three years was 
100%. 

The authors were unable to firmly establish 
the cause of this abnormally high mortality. 
They did obtain evidence that ruled out dis-
ease as a common cause. Degenerative liver 
changes indicated toxic substance as the 
causative agent. The authors suggest that 
Atrazine, a herbicide, may be one of the 
chemicals. 

The implications of this study are alarming. 
Given all the unfortunate prior examples of 
the effect of chemical contamination on wild-
life, it is sad and disheartening to realize that 
the Wisconsin situation is probably not an 
isolated tragedy, but one that is occurring 
over much of the world. It is clearly time that 
herpetological societies assume responsibil-
ity for publicizing this unnecessary destruc-
tion. Herpetologists as students of amphibi-
ans should also be the protectors. More 
studies are necessary and the need to accu-
rately determine the causative agents should 
have high priority. 

The authors are to be thanked and con-
gratulated for this timely and very necessary 
study. 

• 

RODOLFO RUIBAL 
Department of Biology 
University of California 

• Riverside, California 92502 
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Expedition to Greece 1980, by D. Stubbs, A. 
Hailey, W. Tyler and E. Pulford. University of 
London Natural History Society. 1981. Mimeo 
136 pp. (Available from Univ. London Union, 
Malet Street, W.C.I. $9.00 incl. post. or £3.50 + 
postage). 

This report is based on field surveys of tor-
toises in Greece, principally at Alyki (coastal 
Macedonia) during July and August 1980. 
Contents include detailed information on one 
population of Testudo hermannii: morphome-
try, population sex and age structure, longev-
ity, mortality, density, habitat preference, 
activity patterns, feeding, breeding and aggres-
sion, defence, mobility, effects of fire, and a 
chilling account of a conservation crisis. The 
authors also discuss the local distribution 
and niche separation of T. hermanii and T. 
graeca, and provide observations on other 
reptiles and amphibians at Alyki. Appendices 
contain lists of species of mammals and birds 
seen on the expedition. 

Descriptions of the itinerary, accounts of 
financial woes, etc., are irritating and indicate 
that this report must receive rigorous editing 
before it can be considered a scientific trea-
tise. Many minor typographical errors and 
inconsistencies (e.g., 10 Km and 10 km on p. 
11) are distracting. 

Age estimates based on growth rings are 
approximate (± 2 years) and some relation-
ships are crude (e.g., females aged as 10 
years old varied in length from 95 to 155 mm). 
Morphometric analyses are presented only in 
graphic form and statistical comparisons are 
postponed for a later paper. Weights for juve-
niles seem to have been recorded inaccu-
rately (e.g., one individual weighed only 5 g, 
less than that of a tortoise hatchling). 

Conclusions of annual mortality rates of 8 
to 9% and longevity estimates of about 50 
years are difficult to accept because one-
third of the tortoises older than 10 years could 
not be accurately aged. Further, the authors 
calculated adult male population density (18 
per ha) but then added an estimate of females 
(one-third the proportion of males) and juve-
nile density (based on few recaptures), ob-
taining an overall density of 53 to 67 tortoises 
per ha. This estimate would be a record den-
sity for any species of tortoise. We should be 
cautious in accepting this value until substan-
tiated by further field work, particularly where 
more reliable measures can be obtained on 
the number of juveniles in tortoise popula-
tions. 

So what is worthwhile in this paper? It does 
contain an appreciable amount of data on 632 
T. hermanii captured on one 75-ha plot, e.g., 
sex ratio, a bimodal diurnal activity pattern, 
weight/length relationships, and size fre-
quency histograms. Graphs and illustrations 
are plentiful. Considerable information on 
the ecology of the species is presented, and 
the data will prove useful for comparisons 
with other species. The authors unjustifiably 
dismiss comparisons with North American 
Gopherus, particularly G. berlandieri which 
is ecologically equivalent to Alyki T. hermanii. 

In the last section, these workers reveal the 
grim reality of tortoise ecology at this site: 
deliberately set scrub fires followed by de-
struction by a bulldozer and a rotavator 
essentially obliterated the Alyki tortoise pop- 

ulation and its habitat. The area was levelled 
in hopes of building holiday homes. 

The expedition members located an excel-
lent study area and collected valuable ecolog-
ical data on a dense population of Mediterra-
nean tortoises. Although expensive for mimeo 
release and a preliminary report, serious stu-
dents of tortoises will want a copy of this 
important study of Testudo hermanii. 

R. BRUCE BURY 
Denver Wildlife Research Center 
1300 Blue Spruce 
Fort Collins, Colorado 80524-2098 

	• 

Systematic Herpetology: A Synopsis of Fami-
lies and Higher Categories, by H. G. Dowling 
and Wm. E. Duellman. 1978 (1974-1978). 
HISS Publ., New York. 118 accounts. $26.50. 

This is a loose-leaf volume with the groups 
subdivided into their various components, 
with the basic account being the family. If one 
selected a typical account each is subdivided 
into family (or subfamily thereof) with author 
and date, followed by sections on identifica-
tion, description, content (usually listing 
genera plus number of species in each), dis-
tribution, fossil record, relationships, life his-
tories, remarks and references. Most accounts 
are concisely written and informative. There 
is an index of genera and higher categories. 

The copyright date is 1978; also on the front 
is the date 1974-1978 (on the next page is the 
notation "with minor revisions 1975-1978"). 
Each individual account is dated, most are 
either 1973 or 1974. A number of major papers, 
even prior to 1975 have not been included. 
These omissions were not due to lack of 
space, as in many cases an account ends 
leaving one-half or more of a blank page. 
Examples of several important snake papers 
omitted are the Hoffstetter and Rage (1972) 
paper on Erycinae, McDowell's (1974) Scole-
cophidia article and (1975) Anilioidea and 
Pythoninae article. Very few recent papers 
(after 1974) are cited. The number of species 
within each genus is given, however in many 
cases it is an estimate and in some it appar-
ently involves an error. For example, Lam-
propeltis is listed as having 16 species, the 
genus Coluber as having one, and Zamenis 
21 (if this is a change in handling of the com-
plex genus "Coluber," the authors do not so 
indicate). 

The reference section at the end of each 
account could be improved. For example the 
"general references" on reptiles (p. 51.4) has 
room for more references on the page. 
Included are two references by Bellairs (1960 
& 1970) of which the latter is simply an expan-
sion of the former. Klauber's rattlesnake 
monograph is included, but the 1956 edition 
is cited rather than the newer edition. In the 
lizard family Scincidae there are no referen-
ces to any of Walter C. Brown's publications. 
Likewise, I find no references to Broadley's 
work either in the lizard or snake accounts. 
Both authors (as well as others) should have 
some references cited, especially since 
Dowling (1975) is repeated in at least 11 ref-
erence accounts, Romer (1956) in 34, and 
others numerous times. 

A considerable number of drawings are 
included throughout the book. Most are well 
done, however, I find myself wishing the 
authors had used labels or the legend to bet-
ter show the significance of the drawing. In 
some cases this was done, but too frequently, 
for example in figure 31.1, the skull of the 
leptodactylid frog Caudiverbera caudiverbera, 
all that is indicated is that it is a lateral view of 
the above frog. Probably to the "frog ana-
tomist" this figure plus the other frog dia-
grams so labeled are adequate. However, to 
those of us less informed it would be nice to 
have at least one frog skull fully labeled. The 
same comment could be made for some of 
the other illustrations, especially if the book is 
to be used in teaching situations. 

The book is extremely useful both as a ref-
erence and as a teaching aid. It was some-
thing that the herpetological community 
needed, and I for one appreciate its avail-
ability. It includes such a diversity of material 
it is easy for a reviewer to find something to 
criticize. 

LITERATURE CITED 
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KENNETH L. WILLIAMS 
Department of Biological Sciences 
Northwestern State University 
Natchitoches, Louisiana 71457 
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GEOGRAPHIC 
DISTRIBUTION 

Herpetological Review publishes brief 
notices of new geographic distribution records 
in order to make them available to the herpe-
tological community in published form. Geo-
graphic distribution records are important to 
biologists in that they allow for a more precise 
determination of the range of a species, and 
thereby permit a more significant interpreta-
tion of the biology of same. 

These geographic distribution records have 
a standard format, and all authors should 
adhere to that format, as follows: SCIEN-
TIFIC NAME, COMMON NAME (as it appears 
in Standard Common and Current Scientific 
Names for North American Amphibians and 
Reptiles, Collins, Huheey, Knight and Smith, 
1978), LOCALITY, (use metric for distances), 
DATE (day, month, year), COLLECTOR(S), 
VERIFICATION BY, PLACE OF DEPOSITION 
AND CATALOG NUMBER (required), COM-
MENTS, CITATION(S), SUBMITTED BY 
(give name and address). 

Some further comments. This geographic 
distribution section does not publish "obser-
vation" records. Records submitted should 
be based on preserved specimens which have 
been placed in a university or museum collec-
tion (private collection depository records 
are discouraged). 

Please submit new geographic distributon 
records in the standard format only to Joseph 
T. Collins, Museum of Natural History, Uni-
versity of Kansas, Lawrence, Kansas 66045. 
Short manuscripts are discouraged, and are 
only acceptable when data cannot be ade-
quately presented in the standard format. 

Recommended citation for new distribu-
tion records appearing in this section is: 
Jones, J. 1980. Geographic distribution: Lam-
propeltis triangulum multistrata. SSAR Herp. 
Review 10(1):1. 

ANURA 
ACRIS CREPITANS BLANCHARDI (Blan-
chard's Cricket Frog). USA: ARKANSAS: 
Stone Co: 18 km S of Junction with Ark. Rt 14 
on Ark. Rt. 5. 5-7 June 1970. F. Killebrew, H. 
Blair, D. Stout, J. Sikes, D. Bailey, and A. 
Clark. Verified by F. C. Killebrew. West Texas 
State University Museum of Natural History 
(WTSU 592, 596, 599, 601, 604, 605, 609, 611, 
619, 628). New county record. Fills in gap 
between previous county records (Dowling, 
1957, Occas. Papers University Ark. Mus. No. 
3, 51 p.). 

Submitted by F. C. KILLEBREW, Depart-
ment of Biology, West Texas State University, 
Canyon, Texas 79016, • 

HYLA CINEREA (Green Treefrog). USA: 
ARKANSAS: Pike Co: Caddo River at Glen-
wood. 18 July 1973. J. Widmer, D. Goff K. 
Conway, and J. Needham. Verified by F C. 
Killebrew. West Texas State University Mu-
seum of Natural History (WTSU 1743-1746, 
1758, 1759, 1766, 1767). New county record. 

Extends range 75 km N and 160 km W of 
nearest recorded localities in Hempstead and 
Jefferson Counties, respectively (Dowling, 
1957, Occas. Papers University Ark. Mus. No. 
3, 51 p.). 

Submitted by F. C. KILLEBREW, Depart-
ment of Biology, West Texas State University, 
Canyon, Texas 79016. • 

PSEUDACRIS TRISERIATA (Striped Chorus 
Frog). USA: ARKANSAS: Baxter Co: Ark. 
Rt. 5 at Moccasin Creek. 5 June 1970. F. Kille-
brew and J. Sikes. Verified by F. C. Killebrew. 
West Texas State University Museum of Nat-
ural History (WTSU 581, 582). New county 
record fills in gap in north central Arkansas 
between localities in Lawrence and Madison 
Counties. (Dowling, 1957, Occas. Papers 
University Ark. Mus. No. 3, 51 p.). 

Submitted by F. C. KILLEBREW, Depart-
ment of Biology West Texas State University, 
Canyon, Texas 79016. • 

NEW DISTRIBUTIONAL 
RECORDS FOR SELECTED 

AMPHIBIANS AND 
REPTILES OF TEXAS 

In the past decade, considerable data have 
been published on the geographic distribu-
tion of Texas amphibians and reptiles (see 
Raun and Gehlbach, 1972; Hambrick, 1975, 
1976; Karges, 1978, 1979, 1981; Vance, 1980a, 
1980b; and others). Here, we report new dis-
tributional information for 20 species of 
amphibians and reptiles from nine Texas 
counties. Specimens are exclusively new 
county records for the given counties and are 
deposited in the North Texas State University 
Herpetological Collection (NTSUHC). Spec-
imens are assigned individual catalog num-
bers, nomenclature follows Collins, et al. 
(1978) and identification was verified by the 
authors. We thank Drs. L. C. Fitzpatrick and E. 
G. Zimmerman for allowing us access to the 
collection. 

CAUDATA 

Ambystoma tiwinum tigrinum (Eastern Tiger 
Salamander): RED RIVER Co. 3.2 km NW 
Manchester at Big Pine Creek. 3 May 1979. E. 
G. Zimmerman et a/. NTSUHC A-44 through 
A-51. 

Notophthalmus viridescens louisiensis (Cen-
tral Newt): RED RIVER Co. 3.2 km NW Man-
chester at Big Pine Creek. J. R. Glidewell et al. 
4 May 1979. NTSUHC A-14. 

SALIENTIA 

Scaphiopus hoibrooki hurteri (Hurter's Spade-
foot): RED RIVER Co. 3.2 km NW Manchester 
at Big Pine Creek. E. G. Zimmerman et a/. 3 
May 1979. A-7 through A-12. 

Hyla squirella (Squirrel Treefrog): SABINE 
Co. 16.0 km SE Hemphill on TX 87 in Sabine 
National Forest. C. W. Kilpatrick. 26 June 
1972. NTSUHC A-40, 41. 

Rana catesbeiana (Bullfrog): WICHITA Co. 
1.6 km NE Electra on US 287. B. J. Hart. 16 
October 1971. NTSUHC A-39. 

Gastrophryne olivacea (Great Plains Narrow-
mouth Toad): SABINE Co. 16.0 km SE Hemp-
hill on TX 87 in Sabine National Forest. C. W. 
Kilpatrick. 26 June 1972. NTSUHC A-42. 

TESTUDINES 

Chelydra serpentina serpentina (Common 
Snapping Turtle): COLLIN Co. 1.6 km WSW 
Blue Ridge at Pilot Grove Creek on FM 545. B. 
Venables et a/. 31 July 1976. NTSUHC R-964. 
6.8 km E Frisco at West Rowlett Creek on FM 
720. J. R. Glidewell et al. 20 September 1976. 
NTSUHC R-998. FANNIN Co. 2.4 km SW 
Leonard on TX 78. J. R. Glidewell et al. 19 July 
1976. NTSUHC R-997. RED RIVER Co. 3.2 km 
NW Manchester at Big Pine Creek. J. R. 
Glidewell et a/. 8 September 1979. NTSUHC 
R-1087. 

Sternotherus odoratus (Stinkpot): CAMP Co. 
11.2 km SW Pittsburg at Ferndale Lake. P. J. 
Prete. 5 April 1979. NTSUHC R-1038, 1039. 
RED RIVER Co. 3.2 km NW Manchester at Big 
Pine Creek. J. R. Glidewell. 29 August 1979. 
NTSUHC R-1075 through R-1080. 

Chrysemys concinna texana (Texas River 
Cooter): CAMP Co. 11.2 km SW Pittsburg at 
Ferndale Lake. P. J. Prete. 5 April 1979. 
NTSUHC R-1041, 1042. DENTON Co. 6.4 km 
S Denton on US 377 at Brush Creek. D. Orf. 15 
June 1976. NTSUHC R-1000. 

Chrysemys scripta elegans (Red-eared slider): 
CAMP Co. 11.2 km SW Pittsburg at Ferndale 
Lake. P. J. Prete. 5 April 1979. NTSUHC R-
1040. COLLIN Co. 5.6 km N Blue Ridge on TX 
78. J. R. Glidewell. 19 July 1976. NTSUHC 
R-984. 8.0 km ENE Blue Ridge on FM 981. J. 
Hughes et al. 13 July 1976. NTSUHC R-1015. 
6.4 km N Farmersville on TX 78 at Indian 
Creek, J. R. Glidewell et al. 10 August 1976. 
NTSUHC R-1019 through R-1021. COOKE 
Co. 19.2 km NW Gainesville on FM 1201 at 
H. H. Moss Lake. J. R. Glidewell et al. Various 
dates from 8 April 1977 through 21 May 1980. 
NTSUHC R-710 through R-962. These 252 C. 
s. elegans represent voucher specimens for 
Glidewell's Ph.D. Dissertation (In prepara-
tion). Also, they partially fill the hiatus in a 
four county area of extreme northcentral 
Texas. 

Graptemys kohni (Mississippi Map Turtle): 
CAMP Co. 11.2 km SW Pittsburg at Ferndale 
Lake. P. J. Prete et al. 4 June 1979. NTSUHC 
R-1095. The complete distribution of G. kohni 
in Texas is taxonomically confusing (see 
Raun and Gehlbach, 1972). 

Terrapenecarolina triunguis (Three-toed Box 
Turtle): RED RIVER Co. 3.2 km NW Manches-
ter at Big Pine Creek. J. R. Glidewell and J. 
Hughes. 4 May 1979. NTSUHC R-1052, 1110. 
8.0 km NE Clarksville on FM 1159. R. Meckel. 
5 July 1980. NTSUHC R-1090. 

Trionyx spiniferus pallidus (Pallid Spiny 
Softshell): COOKE Co. 19.2 km NW Gaines-
ville on FM 1201 at H. H. Moss Lake. J. R. 
Glidewell. 8 July 1976. NTSUHC R-1096, 1097. 
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SERPENTES 

Coluber constrictor flaviventris (Eastern 
Yellowbelly Racer): COLLIN Co. 4.8 km NNE 
Westminster on TX 121 near county line. J. R. 
Glidewell and J. Hughes. 15 July 1976. 
NTSUHC R-985. 

Elaphe guttata emoryi (Great Plains Rat 
Snake): DENTON Co. 0.5 km W Sanger at 
junction FM 455 & I-35. P. Grant. 15 May 1978. 
NTSUHC R-1064. 

Elaphe obsoleta lindheimeri (Texas Rat 
Snake): CASS Co. 4.8 km E Atlanta on FM 
249. L. Burrows. 23 August 1970. NTSUHC 
R-706. 

Lampropeltis getulus holbrooki (Speckled 
Kingsnake): CASS Co. 9.6 km N Queen City 
on US 59. L. Burrows. 24 August 1970. 
NTSUHC R-707. 4.8 km E Atlanta on FM 249. 
L. Burrows. 17 August 1970. NTSUHC R-708. 
COOKE Co. 12.8 km NW Gainesville on FM 
1201. J. R. Glidewell. 17 June 1977. NTSUHC 
R-1023. 

Masticophis flagellum flagellum (Eastern 
Coachwhip): COLLIN Co. 8.0 km WSW Prince-
ton on US 380. G. S. Hacker. 8 May 1977. 
NTSUHC R-966, 977. 

Opheodrys aestivus (Rough Green Snake): 
COLLIN Co. 3.2 km NE Westminster on FM 
455. J. R. Glidewell and J. Hughes. 15 July 
1976. NTSUHC R-994. 

Storeria dekayi texana (Texas Brown Snake): 
RED RIVER Co. 3.2 km NW Manchester at Big 
Pine Creek. J. R. Glidewell. 7 September 
1979. NTSUHC R-1088. 
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OPHISAURUS VENTRALIS 
(Linnaeus): AN ADDITION 
TO THE LIZARD FAUNA 

OF VIRGINIA 
Prior to McConkey's (1954) revision of 

North American Ophisaurus, checklists and 
other publications (Dunn, 1918; Brumfield, 
1937; Carroll, 1950; Werler and McCallion, 
1951) listed 0. ventralis as a member of Virgin-
ia's fauna. McConkey's (1954) notation that 
only 0. attenuatus longicaudus occurred in 
Virginia led to some confusion and specula-
tion on its occurrence. The species was 
included in some subsequent checklists 
(Schmidt, 1953; Burger, 1958; Delzell, 1979) 
and omitted in others (Anon., 1976; Mitchell, 
1977). This problem is clarified with the col-
lection by us of an adult male 0. ventralis 
(USNM 221849) 13.3 km S Sandbridge (USGS 
marker in Sand Bridge) in False Cape State 
Park, Virginia Beach, Virginia, on 16 May 
1981. It was collected DOR on a sandy road 
adjacent to Spratt's Cove, a marsh-lined cove 
leading to Back Bay. The specimen agrees in 
every respect with other specimens of 0. ven-
talis as described by McConkey (1954), 
Conant (1975), and Martof, et al. (1980). This 
record confirms the presence of 0. ventralis 
in Virginia and extends the known range 67 
km NNW of the previous northernmost local-
ity, 1.4 km S Wright Memorial Monument, 
Bodie Island, Dare County, North Carolina 
(W. M. Palmer, pers. comm.; Brothers, 1965). 

ACKNOWLEDGMENTS 

Permission to collect in Virginia State Parks 
was granted through Collection Permit 
010281 to J. C. Mitchell and C. A. Pague. 
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HERPETOLOGICAL 
RECORDS FROM 

NORTHWESTERN ARIZONA 
During the year 1981, the Bureau of Land 

Management, Department of the Interior, 
Phoenix District, Kingman Resource Area, 
conducted a herpetological inventory in the 
area north of Kingman. Listed below are 
records that have been determined to be 
range extensions. Voucher specimens are 
currently on file at the Bureau of Land Man-
agement, Kingman Resource Area, 2475 
Beverly Avenue, Kingman, Arizona, 86401. 
Vegetative associations listed are based on 
Brown and Lowe (1974). 

SAURIA 

Cnemidophorus velox - Mohave County, 
Arizona, ca 5,600 ft. Music Mountains, 1.6 km 
NE Hells Canyon, 69 km NNE Kingman, 
T28N, R16W, SE, Sec. 36, Great Basin Conifer 
Woodland, 28 April 1981 (BLM 8100). Addi-
tional records by legal: T28N, R15W, SW, Sec. 
30, T28N, R16W, NE, Sec. 24; T28N, R15W, 
NE, Sec. 31; T28N, R15W, SW, Sec. 19, Great 
Basin Conifer Woodland. Extends range 40 
km west of that illustrated by Stebbins (1966). 
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Cnemidophorus exsanguis - Mohave 
County, Arizona, ca 4,500 ft. Cerbat Moun-
tains, 5.1 km N Kingman, T24N, R18W, SE, 
Sec 16, Great Basin Conifer Woodland, 27 
May 1981 (BLM 8275). Additional records by 
legal: T24N, R18W, SE, Sec. 15; T24N, MEW, 
NW, Sec. 23, Great Basin Conifer Woodland. 
Extends range 55 km NNW of that reported by 
Jones et a/. (1981). 

Eumeces gilberti arizonensis - Mohave 
County, Arizona, ca 4,800 ft. Cerbat Moun-
tains, 20 km NNW Kingman, T24N, R18W, SE, 
Sec. 15, Great Basin Conifer Woodland, 11 
April 1981 (BLM 8014). Additional records by 
legal: T24N, R18W, NW, Sec. 23, T24N, T18W, 
NE, Sec. 20, Closed Chaparral and Juniper-
Oak extends range 43 km NNW of that 
reported by Jones et al. (1981); -Mohave 
County, Arizona, ca 5,500 ft., Music Moun-
tains, 67 km NNE Kingman, T28N, R15W, NW, 
Sec. 31, Great Basin Conifer Woodland, 10 
May 1981 (BLM 8197). Extends range 74 km N 
of that reported by Jones of a/. (1981); -
Mohave County, Arizona, ca 2,900 ft. Black 
Mountains, 27 km SW Kingman, T19N, R19W, 
NW, Sec. 4, Mohave Desert Scrub, 15 April 
1981 (BLM 8030, 8031, 8032, 8033, 8035, 80:36, 
8037). Extends range 32 km WSW of that 
reported by Jones et a/. (1981). 

Phrynosoma douglassi - Mohave County, 
Arizona, ca 4,500 ft. Cerbat Mountains, 20 km 
NNW Kingman, T24N, R18W, SE, Sec. 16, 
Great Basin Conifer Woodland, 15 April 1981 
(BLM 8014). Additional records by legal: 
T24N, R18W, NW, Sec. 23, T24N, T18W, NE, 
Sec. 23, Interior Chaparral, Extends range 55 
km NNW of Hualapai area illustrated by Steb-
bins (1966); - Mohave County, Arizona, ca 
5,500 ft. Music Mountains, 67 km NNW King-
man, T28N, R15W, SW, Sec. 30, Great Basin 
Conifer Woodland, 10 April 1981 (BLM 8011, 
8047). Additional records by legal: T28N, 
R15W, NW, Sec. 31; T28N, R16W, NE, Sec. 24, 
Interior Chaparral. Extends range 55 km W of 
that illustrated by Stebbins (1966). 

SERPENTES 

Tantilla planiceps atriceps - Mohave 
County, Arizona, ca 4,200 ft. Cerbat Moun-
tains, 5.1 km N Kingman, T24N, R18W, NE, 
Sec. 20, Interior Chaparral, 15 April 1981 
(BLM 8038). Additional records by legal: 
T24N, R18W, SE, Sec. 16, T24N, R18W, SE, 
Sec. 15, Great Basin Conifer Woodland. 
Extends range 51 km of that reported by 
Jones et al. (1981). 

Leptotyphlops humilis - Mohave County, 
Arizona, ca 3,300 ft. Hells Canyon, 30 km N 
Kingham, 727N, R16W, SE, Sec. 4, Mohave 
Desert Scrub, 8 June 1981 (BLM 8329). 
Extends range 67 km E Colorado River as 
reported by Hahn (1979). 

Thamnophis cyrtopsis - Mohave County, 
Arizona, ca 7,000 ft. Hualapai Mountains, 18 
km SE Kingman, T20N, R15W, SW, Sec. 32, 
Wild Cow Spring, Interior Chaparral, 14 July 
1981 (BLM 8358). Extends range 13 km to the 
NW as reported by Jones et al. (1981). 
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DISTRIBUTIONAL 
RECORDS FOR CENTRAL 
AND SOUTHERN TEXAS 

The following new county records supple-
ment the compendium of Raun and Gehlbach 
(1972, Dallas Mus. Nat. Hist. Bull. 2). Unless 
otherwise indicated, specimens were col-
lected by one or both of the authors; all identi-
fications have been verified by Lieb. Col-
lected materials are deposited in the following 
biological resource collections: Natural His-
tory Museum of Los Angeles County (LACM), 
Texas Cooperative Wildlife Collection 
(TCWC), California State University at 
Dominguez-Hills (CSDH), Amphibian and 
Reptile Osteological Collection, University of 
Southern California (JMS), and Laboratory 
for Environmental Biology (UTEP). 

ANURA 

Acris crepitans (Northern Cricket Frog). 
GUADALUPE Co. 7.5 km NNE Kingsbury. 18 
April 1976. LACM 125398. 

Bufo debilis (Green Toad). MCMULLEN 
Co. 25 km S Tilden, 1-2 km (by RnRd 1962) E 
StHy 16. 28 August 1969. LACM 128603. 

Bufo specious (Texas Toad). FRIO Co. 24 
km SE Pearsall AOR RnRd 1582, 25 July 
1975. UTEP OC-920. 

Bufo woodhousei (Woodhouse's Toad). 
GUADALUPE Co. 8.0 km (by FmRd 117) NW 
Dewville. 14 Apr I 1981. UTEP 8660. 

Gastrophryne olivacea (Great Plains Narrow-
mouth Toad). KENDALL Co. 14 km (air) NNE 
Boerne, Camp Alzafar. 18 April 1976. UCLA 
field class. LACM 125405. 

Hyla chrysoscelis (Cope's Gray Treefrog). 
WILSON Co. 5 km (air) SW La Vernia. 31 
August 1969. Eickleberger, T. LACM 127426. 

Pseudacris clarki (Spotted Chorus Frog). 
KENDALL Co. 14 km (air) NNE Boerne, 
Camp Alzafar. 18 April 1976. UCLA field 
class. LACM 125399. 

Scaphiopus couchi (Couch's Spadefoot 
Toad). FRIO Co. 5 km (air) W Bigfoot. 26 
August 1981. UTEP 8990. 

SAURIA 

Anolis carolinensis (Green Anole). KEN-
DALL Co. 14 km (air) NNE Boerne, Camp 
Alzafar. 1 August 1977. LACM 126270. 21 
March 1980. LACM 131233. 

Sceloporus poinsetti (Crevice Spiny Lizard). 
KENDALL Co. 14 km (air) NNE Boerne, 
Camp Alzafar. 20 August 1978. LACM 128490. 
21 June 1980. LACM 131233. 

SERPENTES 

Heterodon platyrhinos (Eastern Hognose 
Snake). BANDERA Co. 8 km (air) W Tarpley, 
DOR RnRd 470. 18 June 1975. TCWC 48594. 

Leptotyphlops dulcis (Texas Blind Snake). 
FRIO Co. 4.5 km (by RnRd 1582) SE Pearsall. 
25 July 1975. JMS 1730. 

Nerodia rhombifera (Diamondback Water 
Snake). MCMULLEN Co. 29 km (air) S Tilden, 
DOR StHy 16. 28 August 1969. CSDH 77-67. 

Pituophis melanoleucus (Gopher Snake). 
KENDALL Co. 14 km (air) NNE Boerne, 
Camp Alzafar. 21 March 1980. LACM 131168. 

Storeria dekayi (Brown Snake). GILLES-
PIE Co. 2.5 km (air) N Cain City, 2 August 
1977. LACM 126278. WILSON Co. 1.9 km (by 
FmRd 1107) NW Pandora. 14 April 1981. 
UTEP 8673. 

Thamnophis proximus (Western Ribbon 
Snake). FRIO Co. 9.8 km (by USHy 57) WSW 
Hondo Creek Bridge. 26 August 1981. UTEP 
8943. 

Virginia striatula (Rough Earth Snake). 
K ENDALL Co. 2.4 km (by StHy 46) E. Boerne. 
12 March 1972. C. S. Lieb and F. S. Hendricks. 
TCWS 38825. 

CARL S. LIEB 
Laboratory for Environmental Biology 
University  of Texas at El Paso 
El Paso, Texas 79968 
and 
VAL J. ROESSLING, JR. 
601 Skyforest 
Hollywood Park, Texas 78232. 	 • 

Coluber constrictor (Racer). WILSON Co. 
6.0 km (by FmRd 3335) W Jct with FmRd 

• 1107. 14 April 1981. UTEP 8654. 

Elaphe guttata (Corn Snake). BANDERA 
Co. 13 km (air) W San Geronimo. 29 June 
1981. UTEP 8988. 

Elaphe obsoleta (Rat Snake). CALDWELL 
Co. 3 km (air) WNW Prairie Lea. 29 August 
1977. LACM 127108. 

Ficimia streckeri (Mexican Hooknose 
Snake). ZAPATA Co. 10 km (air) NNW Lope-
na, DOR USHy 83. 15 July 1971. C. S. Lieb 
and R. R. Reyes. TCWC 36396. 

Heterodon nasicus (Western Hognose 
Snake). LA SALLE Co. 13 km (air) WNW 
Cotulla, AOR RnRd 468. 21 July 1972. TCWC 
39283. 

54 	 Herp Review 14(2), 1983 



Siren intermedia 
IN MEXICO 

Siren intermedia has been reported from 
only two localities in Mexico: Matamoros, and 
30 miles south of Matamoros, in extreme north-
eastern Tamaulipas (Goin, 1942, 1957). Dis-
covery of the species at yet another location 
somewhat further to the south is therefore of 
interest. 

The new locality is 62 miles SSW of the 
International Bridge, Matamoros, and 9.5 
miles north of E. Tejon, on Route 101, 
Tamaulipas. The site consists of a pond some 
1 to 4 feet deep, and thick with aquatic weeds, 
particularly Chara. Dominant vegetation in 
the immediate vicinity is mesquite, with some 
Opuntia and Acacia. Specimens were col-
lected by seine on three occasions: two spec-
imens by J. Mecham and J. Bogart on 22 June 
1965, 1 specimen by Mecham, R. Mitchell, 
and K. Johnson on 23 January 1966, and 2 
specimens by Mitchell, F. Abernathy, W. 
Rhodes, and V. Colvin on 26 August 1966. 
One specimen has been placed in the collec-
tion of the Texas Tech University Museum. 

A number of mature Notophthalmus meri-
dionalis were collected in the pond on the 
June and August dates. None were found in 
January. 
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Two new records 
of the bog turtle, 

Clemmys muhlenbergi 
Schoepff, in Georgia 

Clemmys muhlenbergi is a secretive spe-
cies with a spotty distribution, ranging from 
upper New York and eastern New Jersey 
southward into the southern Appalachians in 
Georgia. 

The bog turtle was first recorded in Georgia 
by Hale and Harris (1980. Geographical dis-
tribution: Clemmys muhlenbergi. SSAR Herp. 
Review 11(1):1.) from Union County. Five 
specimens were collected during a nine week 
period from May to July. This site is a wood-
land bog with a canopy of yellow poplar (Lirio-
dendron tulipilera) (P. E. Hale, Univ. Ga., 
pers. comm.). An adult female bog turtle was 
found at this site in July 1981 after five unsuc-
cessful visits (Ben Sanders, U.S. Forest Ser., 
pers. comm.). 

Two adult female bog turtles were found at 
two Georgia localities on 8 August 1980 by 

Carl E. Putnam, Jr. The first was found bask-
ing on a clump of sphagnum moss at 0930 hr 
in a bog 3.2 km N Dillard, Rabun County. The 
air temperature was 23° C. The second turtle 
was found at 1040 hr in a bog next to Rabun 
Bald Rd., 3.5 km S Scaly (N.C.), Rabun 
County. The air temperature was 24° C. 
Neither turtle was measured, although both 
were adults; age was indiscernable due to 
smoothly worn shells. The second turtle had 
algae growing on the carapace. 

Both sites are sphagnaceous bogs with 
sphagnum mosses (Sphagnum ssp.) and 
alders (Alnus ssp.) the predominant growth. 
The pitcher plant (Sarracenia purpurea) 
reaches its southern-most limit in the Scaly 
bog (Steve Bowling, Ga. Bot. Soc., pers. 
comm.). 

These two records extend the range, in 
Georgia, at least 60 km NE of the Union 
County locality. The range is also extended 
by at least 10 km S from the known localities 
in bordering Macon County, North Carolina 
(Nemuras, K. 1974. Wildl. North Carolina, 
38(2):13-15). 

These animals were deposited in the verte-
brate collection of the University of Georgia 
Museum of Natural History (UGA-MNH 15021 
and 15022). This field work was funded with 
research grants from the Education, Re-
search, and Conservation Committee of the 
Zoological Society of Atlanta. 

DENNIS W. HERMAN, Department of Herpe-
tology, Atlanta Zoological Park, 800 Chero-
kee Avenue SE, Atlanta, Georgia 30315 and 
CARL E. PUTNAM, JR., Rt. 5, Box 37D, Ander-
son, South Carolina 29621. • 

Origin of Rana catesbeiana 
Populations in the 

Rio Grande Delta of Texas 
The bullfrog, Rana catesbeiana, occurs 

over much of the eastern United States 
(Conant, 1975). Large-scale introductions 
have increased the geographic range so that 
the original natural limits are confused. In 
Texas, R. catesbeiana naturally occurred over 
the eastern one-third of the state. Raun and 
Gehlbach (1972:10) believed the southwestern 
edge of native occurrence to be on the Coastal 
Plain in the vicinity of the lower Nueces River. 
Recently, Neck (1981) reported on the obser-
vations of an early Mexican expedition which 
described a frog "as large as the head of a 
man ... where astounding call resembles the 
bellowing of a bull" in Webb County, well 
inland on the upper Coastal Plain in 1828. 

Raun and Gehlbach (1972:Map 35) reported 
no bullfrog populations in the lower Rio 
Grande Valley of Texas (Rio Grande delta). 
More recently, Karges (1978) reported bull-
frogs collected in 1977 on Texas Route 186 
approximately 20.6 km west of Raymondville, 
Willacy County. A local informant (J. Ideker, 
pers. comm.) reported that residents believe 
these frogs originated from a local frog farm. 
No further information has been available as 
to the origin of this population. 

The probable origin of this population was 
revealed in Monty's Monthly, a development-
oriented publication which was issued from 
1919 to 1939. A report (Anonymous, 1927), 
assumed to be written by P. E. "Monty" Mont-
gomery, editor of the periodical stated, that 
Judge D. F. Strickland of Mission possessed a 
frog farm located "out northwest of Pharr" 
(Hidalgo County). The farm consisted of a 
lake fed by irrigation water lifted from the Rio 
Grande. The lake was also stocked with "bass 
and crappie," but was equipped with "a sys-
tem of strainers to keep out undesirables .... 
such as gars, terrapins, etc." The lake banks 
were said to "resound with the orchestral 
strains of bullfrog music which would make a 
Louisianian or Mississipian homesick from 
hearing the dulcet tones." The frog farm was 
only for use by family and friends; apparently 
no commercial development was planned by 
Strickland. 

The same article alludes to the former 
existence of another frog farm in the delta 
area. This venture, by Nat Wetzel at Raymond-
ville, Willacy County (northeast of Pharr), 
failed because the "frog pond was of such 
diminutive dimensions that his imported stock 
of 'greenbacks' abruptly left enmasse one 
night." The bullfrogs at the Strickland pond, 
on the other hand, were described as being 
"perfectly at home" and "increasing in geo-
metrical proportion." 

The bullfrog's requirement for permanent 
water restricts distribution of this species in 
the Rio Grande delta area. The collection site 
of Karges (1978) is an area with several drain-
age ditches, but is within 9 kilometers of 
Monte Alto Reservoir, the largest reservoir in 
the delta area. Smaller lakes are located less 
than 5 kilometers from the site. Evidence at 
hand now indicates that descendants of these 
populations still exist in the area. Field inves-
tigators in the area should consider the bull-
frog as a possible localized species around 
other similar reservoirs in this region.  
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