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STATUS AND CONSERVATION OF THE GHARIAL 

(Gavialis gangeticus) 

During three months of the period 

from October 1973 to May 1974, members 

of the Madras Snake Park Trust and 

Conservation Centre covered 

approximately 5,000 kms. in the range of 

the gharial interviewing local people 

and making field investigations. 	During 

this period a total 	of only six wild 

gharial were seen by us. 

Shri Ranjitsinh, Deputy Secretary to 

Government (Wildlife), 	refers to the 

gharial as one of 	the 	five 	most 

endangered Indian animals. Killing for 

its skin is the most important reason 

for the rapid decline in numbers, and at 

present fishermen with nets are a very 

serious threat. The skin of a 12' 

animal may bring in Rs. 800 (U.S. 

$104.00) which represents at least half 

a year's Indian wages. 

The increase in river activity by 

way of fishing,transport and agriculture 

has limited Gavialis gangeticus habitat 

to a very few remaining wild areas. 

Major alteration of rivers by 

earthquakes, 	dams, canal diversions, 

artificial 	embankments and increased 

siltation 	through erosion are other 

reasons for the decline. 	The fact that 

we were unable to see more than a few 

gharial after extensive stays at river 

stretches described as "teeming with 

crocodilians" forty years ago indicates 

the rapid change that has taken place. 

Gharial are shot at, netted and 

prevented from basking in all but the 

most remote places and today there are a 

very few spots free from commercial 

fishing and other river activities. 	The 

gharial is a river animal and 	there is 

very little evidence that it lives and 

breeds in the still waters of lakes and 

ponds. 

Status 

In 1921 Shortt (J. Bombay Nat. 	Hist. 

Soc.) wrote a note about hunting mugger 

and gharial in North India and described 

the Kosi River as"teeming with reptiles" 

and a parallel river, the Sathar Dhar as 

"full of crocodiles of both classes". 

Other early gharial observers, such as 

Hornaday and Champion clearly indicate 

that the northern river systems had 

large Gavialis populations. In 1880 

Hornaday (Two Years in the Jungle, New 

York) wrote that he could count 64 
gharial in two hours on the banks of the 

Yamuna. 

Now, almost a century later, the 

gharial 	is on the brink of extinction. 

Prior 	to 	the 	Madras 	Snake 	Park 

investigation, J.C. Daniel (Curator of 

the Bombay Natural History Society), S. 

Biswas (Zoological Survey of India) and 

S.P. Shahi(Chief Conservator of Forests, 

Bihar) have done survey work on the 

gharial and all evidence points of the 

extreme rarity of the animal and the 

dubious chances of its survival. 

Conservation 

1. Further 	and 	more 	detailed 

investigation of the status of Gavialis  

gangeticus and its present distribution. 

2. Location 	of 	populations 	in 

protected areas such as sanctuaries and 

Reserve Forests under Forest Department 

control and within reservoirs and lakes 

under Fisheries Department. Designation 

of these areas as gharial preserves. 

3. Capture and removal of individual 

gharial which still exist in populated 

areas and are therefore likely to be 

killed, to protected areas. 

4. The establishment of a captive 

or semi-captive 	breeding 	stock 	of 

Gavialis, preferably near original 

riverine habitat, collection of eggs, 

rearing of young. 
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5. Publicity for gharial in English 

and vernacular papers and magazines. 

Official notification to authorities and 

public by State and Central Forest and 

Fisheries Departments. 

6. Investigation and reports to 

State Wildlife Officers 	by Divisional 

Forest 	Officers 	and Forest 	Range 

Officers in the field. 

Export of crocodilian skins has 

been banned by the Central government 

since 1958 and various states had banned 

crocodilian killing years prior to the 

order. However, the depletion of these 
animals has continued unabated to the 

present drastic situation. 	The Wildlife 

Protection Act of 	1972 gives Gavialis  
complete 	protection 	but 	will 	be 

ineffectual unless a special effort is 

made to publicize the law and afford 

real field protection in the few areas 

where it can continue to survive. 

A river with gharial, an 	important 
predator/scavenger of great antiquity, 

is a sign of a healthy, ecologically 

balanced environment. 

The Madras Snake Park wishes 	to 

cooperate in a comprehensive all India 

program for the conservation of gharial 

and extends this offer to the concerned 

authorities of the various (Indian) 

states. 

From: Gharial Survey Report 

Provided by: Romulus Whitaker 

Madras Snake Park Trust 

and Conservation Centre 

Guindy Deer Park 

Madras, India 600022 

This 	photographic sequence 	of 
captive 	adult 	Gavialis 	gangeticus  
illustrates the feeding behavior 	of 
this specially adapted 	fish 	eater. 
Courtesy Mysore Zoo, 	Photos by R. 
Whitaker. 
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NEW PUBLICATIONS 

ILLUSTRATED 	GUIDE TO AMPHIBIANS AND 

REPTILES IN KANSAS--AN IDENTIFICATION 

GUIDE by Daryl Karns, Ray Ashton, and 

Tom Swearingen. Published by: The Museum 

of Natural History and the State 

Biological Survey, University of Kansas, 

Lawrence. 

The Illustrated Guide to Amphibians 

and Reptiles presents a new technique in 

identifying animals in the field. This 

new technique includes the use of simple 

characteristics, clear drawings, and a 

flow chart design which permits easy 

identification of amphibians and 

reptiles. 	The twenty-five page booklet 

includes 15 charts, 83 figures and 

identifies nearly 85% of the amphibians 

and reptiles in Kansas. It is available 
at a cost of $1.00 for single copies or 

$ .50/copy for orders of 100 or more for 

educational organizations. Order from: 

Publications Secretary 

Museum of Natural History 

University of Kansas 

Lawrence, Kansas 66045 

* * * * 	* * * * * * *  

WEST INDIAN PUBLICATION 

EARL G. LONG 	(formerly of the 

Rockefeller Foundation Schistosomiasis 
Lab in Castries, St. Lucia;now finishing 

his degree in parasitology at the London 

School of Hygiene and Tropical Medicine) 

has recently put out an interesting 

booklet entitled, "The Serpent's Tale. 

Reptiles and Amphibians of St. Lucia" 

(louanaloa Ser., No. 2, ix 46 pp., 

September 1974). Although primarily 

aimed at educating St. Lucians about the 

reptiles and amphibians around them, 

this paper is the only currently 

available summary of the herpetofauna of 

St. Lucia. 

The paper 	contains 	sections 	on 

pronunciation of scientific names, the 

nomenclature and origin of the fauna, 

and most valuably, firsthand 

observations on the ecology, behavior, 

distribution, conservation and folklore 

of St. Lucian amphibians and reptiles. 

Earl is a native St. 	Lucian 	whose 

interest in the fauna of his 	island is 

exceeded only by the assistance and 

generosity 	he 	extends 	to visiting 

biologists. Despite the difficulty of 

obtaining pertinent references to the 

eastern Caribbean, Earl has produced a 

most creditable paper. 

Available from: 

U.W.I. Extra Mural Department 

P.O. Box 306, Castries 

St. Lucia, West Indies 

REPTILES AND AMPHIBIANS IN MASSACHUSETTS 

by James D. Lazell, Jr. Second Edition, 

updated; new format, bound; only state 

herpetology for New England; Keys, 

photos, ranges, and care of captives. 

Available for $2.00 (plus $.25 postage 

and handling) from: 

Public Service Information 

Massachusetts Audubon 
Lincoln, Massachusetts 01773  

$2.00 U.S. and Jamaican, 

90p U.K. and 
$4.00 Eastern Caribbean 

A 	new 	list 	of 	Carnegie 	Museum 

publications on reptiles and amphibians, 

1901-1974, is available from the Section 

of Amphibians and Reptiles, Carnegie 

Museum of Natural History, 4400 Forbes 

Ave., Pittsburgh, PA 15213. 
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NEOTROPICAL NEWS 

A new serpentarium has been instituted 

at 	the 	Universidad de 	Antioquia's 

Medical 	School 	(Medellin, 	Colombia). 

Dr. RODRIGO ANGEL is studying the 

histochemistry of the venom gland in 

some Bothro s, especially the terciopelo 

(B. atrox  . His future plans include 
research on the toxicity of Colombian 

snakes and the preparation of antivenins 

Dr. Angel is also working closely on 

another terciopelo project with the 

ROGER BOLANOS group in the Institute 

Clodomiro Picado of Costa Rica(see Herp. 

Review 5(2)36-37, 1974). 

The Centro de Zoologia Aplicada(Cordoba, 

Argentina, Apartado 122) is actively 

working to produce a catalogue of the 

snakes of the Cordoba Province. Director 

Dr. JORGE ABALOS and herpetologists 

ISMAEL di TADA and RICARDO MARTORI are 

also studying the herpetofauna of the 

Pampa de Achala (Cordoba Prov.), which 

is known to have many interesting 

Andean-Patagonian 	relicts. 	A 	very 

important section of the Centro is a 

serpentarium, 	where 	antivenin 	is 

produced. 	More about this in a future 
issue. 

MIGUEL ALVAREZ DEL TORO (Institute de 

Historia Natural, 	Tuxtla Gutierrez, 

Chiapas, 	Mexico) 	is continuing his 

research on the Chiapan herpetofauna, 

which 	still 	yields 	surprises. 	In 

addition, 	he 	is starting a natural- 

history study of the turtle Dermatemys  
mawii, 	which may lead to intensive 
breeding for commercial purposes. 	A 

second 	edition of his "Reptiles de 

Chiapas" (see Bogert's review of first 

edition in Copeia 1961:506) appeared in 

1972; it is essentially a new book, with 

abundant new information and many new 

photographs. Copies are available from 
the Institute de Historia Natural (Cost: 

US $10; send money orders only). 

SIXTH LATIN AMERICAN ZOOLOGICAL CONGRESS 

The VI Congreso Latinoamericano de 

Zoologia was held in Mexico City, 

September 30 through October 5, 1974. 

Among herpetologists attending the 
Congress were Marcos A. Freiberg, Jose 

Maria A. F. Gallardo, and Osvaldo A. 

Reig (Argentina), P. E. Vanzolini 

(Brazil), Fabio Heredia Cano (Colombia), 

Sixto J. Inchaustegui (Dominican 

Republic), Ticul Alvarez, Gustavo Casas, 

R. Marquez, and R. Martin del Campo 

(Mexico), 	W. 	Frank Blair, 	Orlando 

Cuellar, and C. J. McCoy (USA), and 

Federico Achaval, Miguel A. Klappenbach, 

and Raul Vaz-Ferreira (Uruguay). 

Symposia on the program included 

"Population Ecology and Genetics," 

"Evolution of Vertebrate Faunas During 

the Cenozoic," and "Evolution and Modern 

Taxonomy of Amphibians." In the 

population genetics symposium Reig 

discussed the ecological significance of 

variation in karyotype, using several 

examples from amphibians and reptiles. 
Dr. Rosendo Pascual (Argentina) included 

data on reptiles and amphibians in a 

synthesis of the origin and evolution 

of South American Cenozoic vertebrates. 

The 	symposium 	on 	amphibian 

evolution and taxonomy was opened by 

Reig, who reviewed fossil evidence of 

anurans 	and 	presented 	a 	revised 

classification of the group. Gallardo 

discussed the taxonomic importance of 

behavior in the Amphibia. Blair 

reported preliminary results of studies 

comparing the ecology of desert anuran 

faunas in northwestern Argentina and 

southwestern United States. Cano 

described 	field 	experiments 	in 

hybridization of Bufo blombergi and Bufo 
marinus in Colombia. 

Other herpetological papers on the 

program were: Helicops • carinicaudus 
infrataeniatus in Uruguay, F. Achaval 

and Claudio Stern; Reproductive behavior 

in captivity of Hispaniolan turtles of 
the genus Chrysemys, S. Inchaustegui; 
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Morphometric characteristics of adults, 
hatchlings, and hybrids, and geographic 
distribution 	of 	Chrysemys decussata 
vicina in Hispaniola, S. lnchaustegui; 
Nesting habits of Lepidochelys oZivacea 
and L. kempi on the coasts of Jalisco, 
Oaxaca, and Tamaulipas, Mexico, G. 
Casas-Andreu; Protection of the Young in 
Leptodactylidae, R. Vaz-Ferreira. 

A meeting of the Latin American 
Association of Ichthyologists and 
Herpetologists (ALAIH) held during the 
Congress produced a large and 
enthusiastic response. 	The organizers 
of the Congress were Dr. Hector 
Mayagoitia Dominguez (President), and 
r. Gonzalo Halffter (General 
Coordinator). 

C. J. McCoy 
Carnegie Museum of Natural History 
Pittsburgh, Pa. 	15213 

IN THE NEWS 

Univ. of British Columbia graduate 
student Carl Whitnew has found that male 
frogs go "gribbit" when defending a 
territory, but go "'grabbit' when 
feeling lusty about the opposite sex." 
(San Francisco Chronicle). 

* * * * * * * * * 

Scientists 	at 	the 	Steinhart 
Aquarium in San Francisco are studying 
the behavior of a two headed Pacific 
Gopher snake. Since both heads eat and 
drink at the same time, they want to 
learn which head makes up its mind. The 
snake has been in captivity for over 5 
years. (Milwaukee Journal). 

* * * * * * * * * 

The Mexican government is planning 
to fill irrigation canals and lakes with 
bullfrogs in an attempt to supply the 
"peasant" population with a source of 
protein and to fight malnutrition. (San 
Francisco Chronicle).  

* * * * * * * * * 

Chang Chi-tsai, a peasant weather 
observer in the central Province of 
Honan, China has found that "If frogs 
croak on a fine day it will rain in two 
days. 	If frogs croak after rain it will 
be fine weather. 	It will continue to 
rain 	if frogs do not croak 	after 
successive overcast days." 	Mr. Chang 
achieved 81% accuracy 	in 	long-range 
forecasts 	and 	79% 	in 	short-term 
predictions during 1973. 	(N.Y. Times). 

* * * * * * * * * 

Reporter Bob Lancaster, 	of the 
Philadelphia 	Inquirer 	(28 June 	'74), 
investigated the furor caused by a 
Smithsonian Institution Foreign Currency 
Program grant to Dr. T. Uzzell of the 
Academy of Natural Sciences of 
Philadelphia for the study of hybrid 
edible frogs in Poland. A Republican 
Congressman from Idaho labeled the 

project as one "of the downright foolish 
things your tax money is spent for." 
The story of Lancaster's investigation 
concluded with "....its enough to make 
me wary the next time a politician gets 
conspicuously outraged about a modest 
grant for something like the study of 
the sex lives of Polish frogs. 

	

"Especially 	when 	billions 	of 
dollars are meantime being dropped for 
projects like the development of already 
obsolete airplanes - to say nothing of 
the millions required to build 
helicopters for the President to hand 
out as personal gifts to his buddies 

abroad." 

Steve Christman received 	the Austin 
Medal for distinguished performance in 
Zoology. The award is named in honor of 
Dr. Oliver L. Austin, Jr. and Steve is 
the first recipient. 
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* * * * * * * * * 
CONSERVATION NEWS 

A bill was passed by the Senate 

which designated 49,097 acres in 

southern Virginia as the Great Dismal 

Swamp National Wildlife Refuge 

(Milwaukee Journal). 

* * * * * * * * * 

The National Audubon Society has 

submitted an application to the Interior 

Department to capture 500 alligators in 

Louisiana and transplant 300 in Arkansas 

and 200 in Mississippi. (Milwaukee 
Journal). 

According to TIME 	(5 Aug '74) the 

undesirable 	Bufo marinus has invaded 

Australia's 	Northern 	and 	Western 
Territories. 	Farmers 	and 	wildlife 

experts feared that the large toads 

would prey upon beneficial 	insects and 
native frogs. 	A substantial bounty was 

placed on the toads to induce people to 

assist in their removal. 

* * * * * * * * * 

The Gucci Corp., famous for leather 

goods, was fined $2,500 for trying to 

sell 	crocodile shoes 	in Beverly Hills, 
California. 	Gucci 	representatives 

pleaded 	guilty to the 	charges 	of 
importing 	illegal goods into the state. 
(Milwaukee Journal). 

All of the metal signs erected to 

protect a colony of newts on the edge of 

Briones Park were stolen. The metal 

signs have been replaced with plywood 

signs which also bear the image of a 

large newt. (San Francisco Chronicle, 
15 Jan '75). 

* 7'; 	7'; 	7'; 	;1♦ 	 ;1; 

	

Plethodon Jordoni  clemsonae 	has 
been rediscovered in South Carolina's 

Bad Creek area which is the only place 

it is known to occur. Thought to be 

extinct in the early 1970's, the Clemson 

salamander was originally described in 

1927. (Bio Science, January 1975). 

On 21 June 1974 the Pennsylvania 

Fish Commission announced that 

legislation was desirable in the 

Pennsylvania General Assembly to give 

the Commission jurisdiction over all 

amphibians and reptiles, besides fish. 

The proposed legislation would give the 

Fish Commission power to promulgate 

rules necessary to conserve, protect or 

"assure the future" for amphibians and 

reptiles which might become rare and 

endangered. Without this legislation, 

there can be no assessment by the Fish 

Commission or any state agency to 

determine the status of various species 

of herps. (Pennsylvania Fish Commission 

News). 

* * * 	* * * * * 
* * * * * * * * * 

In 	an attempt to protect 	the 
Californian rough-skinned newt 	(Taricha  
granulosa) 	the East Bay Regional Park 

District put up signs on the edge of 

Briones Park in Contra Costa county 
proclaiming CAUTION NEWTS XING with a 

large image of a newt also on each sign. 

Chris Nelson, the park district's chief 
naturalist, has seen as many as 200 

newts dead on the road at one time. 

(San Francisco Chronicle, 13 Dec. '74). 

PENNSYLVANIA CONSERVATION NEWS 

During the 1974 session the General 

Assembly of Pennsylvania enacted 

legislation to provide legal protection 

for all native amphibians and reptiles. 

An amendment to the "Fish Law of 1959" 
authorizes the Pennsylvania Fish 

Commission to"regulate, control, manage, 

and perpetuate" amphibians and reptiles. 

In the past, the Commission has 
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regulated only the taking of tadpoles, * * * * * • * • • * * * * • • * * * * • • • 
bullfrogs, and aquatic turtles. The new 

SSAR MEMBERSHIP 
legislation 	extends 	Commission 
jurisdiction 	to all 	amphibians and * 
reptiles "living free in nature" in the 

The Board has approved submission 
state. 

* of the 	following 	amendment 	for 
* consideration by the membership at the * 
* forthcoming annual meeting of the SSAR * 
* in Fullerton, California (Aug. 	11-14, * 

Other important parts of the act * 1975): 

empower the Commission to make rules and * 

regulations 	for 	both 	taking 	and * 	Article III. The Board  of Directors  * 
possession of amphibians and reptiles, * 

	

to set seasons and possession limits, * 	(present) Section 1. The Board of * 

and to issue collector's permits 	for * 	Directors shall consist of 	the * 
educational and scientific 	purposes. * 	Chairman, Chairman-Elect, Secretary, * 

	

The responsibility for protection of * 	Treasurer, four  Directors and the , 
rare 	and 	endangered 	species 	of * 	immediate Past-Chairman. 

amphibians and reptiles is also given * 

	

to the Fish Commission, and fines are * 	(proposed) Section 1. The Board of * 

	

set for violation of any regulations * 	Directors shall consist 	of 	the 
that may be established. * Chairman, Chairman-Elect, Secretary, * 

Treasurer, six Directors and the * 

immediate Past-Chairman. 

PROPOSED AMENDMENT 

In another action the Pennsylvania 

Fish Commission has declared an 

indefinite closed season on four species 

of aquatic turtles that are rare or 

endangered in the state. The protected 

species 	are 	Blanding's 	turtle 

(Emydoidea blandingi), Smooth softshell 

(irionyx muticus), 	Red-bellied 	turtle 

(Chrysemys rubriventris), 	and Eastern 
mud turtle (Kinosternon subrubrum).  All 
four species are "peripheral" and enter 

the state in limited areas. Blanding's 

turtle and the Smooth softshell are rare 

in Pennsylvania - neither has been taken 

in the state since around 1900. 

Pennsylvania populations of the Red-

bellied turtle and Eastern mud turtle 

are threatened by industrial 

development 	and urbanization of the 

Delaware River Valley. 	These four 

species join the Bog turtle, 	protected 

by special act in 1974 (Herp.Rev. 5:44), 

on the "collecting prohibited" list. 

C. J. McCoy 
Carnegie Museum of Natural History 

Pittsburgh, PA 15213 

If you have any questions please 
• contact Stephen R. Edwards,Secretary, * 
* SSAR: 

Stephen R. Edwards 

Museum of Natural History 

University of Kansas 

Lawrence, Kansas 66045 

(913) 864-4867 

* * • * • • * * is * * * * is * • * • * * * * 

The dorsum of the rear foot of a 

hellbender Cryptobranchus alleganiensis  
(by Roberta Plummer - MPM). 

8 	 HERP. REVIEW 6(1) 
	

MARCH, 1975 



ANOMALIES IN ADULT BUFO ARUNCO  AND 
LARVAL CALYPTOCEPHALELLA  cAUDIVERBERA 

Alfredo Salibian and Jorge Cabrera 

Descriptions of anomalies of Chilean 

anurans are not frequent, but there are 

reports of atrophic oviducts and partial 

albinism 	in adult Pleurodema bibroni, 
coxigeous 	sacralization 	 in 

Calyptocephalus gayi  and 	syndactyly 
and brachydactyly in P. bibroni(Capurro,  
1953, 1955; Cei, 1958; Marelli, 1927). 

The present communication describes 

two anomalies not previously reported in 

our amphibian fauna. Both findings 

correspond to specimens taken in June, 

1973, in the Piscicultura de Curico, 

Servicio Agricola Ganadero, Republica de 

Chile. 

We captured a "one-eyed" juvenile 

male specimen of the Chilean toad Bufo  
arunco  with a series of normal toads. 
We kept the captive toad alive for 

several weeks in our laboratory, at room 

temperature. It was force fed frozen 

slices of beef liver. 

The 	"absent" 	eye was actually 

located inside the buccal cavity 

(Figures 1 and 2)and was morphologically 

complete. Dr. H. Maturana made 

preliminary measurements on that eye and 

was able to show that it was 

physiologically normal and active. No 

cicatrice was observed and the area 

in the skull corresponding to the 

ocular globe was covered with skin with 

characteristics undistinguishable from 

other regions of the dorsal skin. 

The other 	anomaly 	was a semi- 

albinistic 	larval 	Calyptocephalella  
caudiverbera 	( = C. gayi). 	This 	is a 
very rare anomaly. The captured tadpole 

was in stage 42 	(Gosner, 1960) 	(Figure 

3). 	The slight pigmentation was limited 
to the anterior end and the remaining 

part of the skin was pale yellowish. 	It 

was captured in a large fishpond 

containing approximately 5,000 "normal" 
larvae. This suggests the very low 

incidence 	of this anomaly in 	that 

population. 

Capurro (op. cit.) and Cei (op.cit.) 

have interpreted the anomalies found 

in P. bibroni  as "probable mutational" 
in origin. The same interpretation 

could apply to the semi-albino reported 

herein. However, an early accident, 

other than genetical, may have caused 

the anomaly in the "one-eyed" B. arunco. 

Figure 1.-- "One-eyed" Bufo arunco  
collected in Curico, Chile. 

Figure 2.-- The same specimen of 

Figure 1; the "absent" eye is actually 
inside the buccal cavity. 
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Figure 3.-- 	Dorsal view of 	a 
semi - albinistic 	Calyptocephalella  
caudiverbera tadpole from Curico, Chile. 
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The Second Recorded Occurrence of an 
Albino Thamnophis radix radix  

(Baird and Gir ard1) 

Hensley (1959) records the only 
albino Thamnophis radix radix as being 
collected in the Chicago area, Cook 
County, Illinois. This specimen was 
described by May (1952) as being a 
partial albino or amelanistic. It 
lacked 	melanophores although it had 
yellow reflecting guanophores. 

The second specimen was collected 
by Laura Strezo on 21 September 1973 in 
the western suburbs of Chicago. The 
specimen was a newborn female with a 
snout-vent length of 196mm and a tail 
length of 39mm. 	It had pink eyes , 
tongue, and ground color. 	In life the 
dorsal stripe was a pale yellowish- 
orange and the lateral stripes were pale 
yellow. 	The belly was dull white. 
Paired 	yellow occipital 	spots were 
prominent on the head. 

Lepidosis agreed closely with T. 
radix as described by Smith (1961). The 
specimen is now in my private collection 
(SD-058). P.cknowledgement: I thank 
Harry W. Greene for critically reviewing 
the manuscript. 
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MORE HERPETOLOGICAL TYPE-SPECIMEN LISTS 

Dowling, Gilboa, and Zweifel (1970, 
Herp. Rev. 2(3):53-54) provided a useful 

bibliography 	of herpetological type- 

specimen 	lists that included citations 
for most lists published through 1969. 
Since then lists of types in several 
important collections have been 
published. These addenda to the "list 
of herpetological type lists" are cited 
here, together with references to some 
lists not mentioned in the previous 
compilation. 

ANONYMOUS. 	1958. 	A list of zoological 

and botanical 	types preserved in 
collections 	in Southern and East 

Africa. 	Volume 1 - Zoology, Part 1. 
South African Museums Association, 
Pretoria. v -12  147 pp. (location only 
for types in the McGregor Museum, 
South African Museum, and Transvaal 
Museum, pp. 123-128). 

	. 	1962. 	A list of zoological and 
botanical 	types 	preserved 	in 

collections in Southern and East 
Africa. Volume 1 - Zoology, Part 2. 
South African Museums Association, 
Pretoria. vii + 119 pp. (location 
only for types in the Albany Museum, 
Natal Museum, and McGregor Museum, 
pp. 107 - 109). 

	. 	1970. Type specimens in 	the 

Western Australian Museum 	(Part 10). 

Annual 	Report Western 	Australian 
Museum for 1968-1969:58-60. (the 
final part of the series published in 
the Annual Reports). 

CHRISTMAN, STEVEN P. 	1974. 	Recent 

amphibians and reptiles, pp. 115-120. 
In Catalogue of type specimens in the 
Department of Natural Sciences, 
Florida State Museum, ed. by Carter 
R. Gilbert. Bull. Florida State Mus. 
18(2):101-120. 

COVACEVICH, JEANNETTE. 	1971. Amphibian 
and reptile type-specimens in the 
Queensland Museum. Mem. Queensland 
Mus. 16(1):49-68. 

GANS, CARL. 	1971. 	Comments on the 
types and some other interesting 
amphisbaenians in the collection of 
the Zoological Institute at Leningrad. 
Zoologicheskii Zhurnal 50(9): 1353 - 
1357. 	(English translation published 
by 	Smithsonian 	Herpetological 
Information Services, 1971). 

MALNATE, EDMOND V. 	1971. 	A catalog of 
primary types in the herpetological 
collections of the Academy of Natural 
Sciences, 	Philadelphia (ANSP). 	Proc. 

Acad. Nat. Sci. Philadelphia 	123(9): 

345 - 373. 

OLAZARRI, J., A. MONES, A. XIMENEZ, and 
M. E. PHILIPPI. 	1970. 	Lista de los 

ejemplares-tipo 	depositados en 	el 
Museo National de Historia Natural de 
Montevideo, Uruguay. 	I. 	Chordata. 

Comm. 	Zool. 	Mus. 	Hist. 	Nat. 
Montevideo 10(131):1-12. 

PETHON, PER. 	1969. 	List of 	type 
specimens of fishes, amphibians and 
reptiles in the Zoological Museum, 
University of Oslo. Rhizocrinus 
1(1):1-17. 

SCLATER, P.L. 	1891. 	List of snakes in 
the 	Indian Museum. 	Indian Museum, 

Calcutta. 	x + 79 pp. 	(list of type- 

specimens on page v). 

	. 	1892. 	List of the Batrachia in 

the Indian Museum. 	Indian 	Museum, 

Calcutta. 	viii + 43 pp. 	(list of 

type-specimens on page viii). 

SMITH, HOBART M., AND WALTER L. NECKER. 
1943. 	Alfredo Duges' 	types 	of 

Mexican 	reptiles and 	amphibians . 
Ann. Esc. Nac. Cienc. Biol. 	3(1 - 2): 
179 - 233. 

TANNER, WILMER W. 	1970. A catalogue of 
the fish, amphibian, and reptile 
types in the Brigham Young University 
Museum of Natural History. Great 
Basin Nat. 30(4):219-226. 

C.J. McCOY 
Carnegie Museum of Natural History 
Pittsburgh, PA 15213 
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MARKING ANURANS WITH SILVER NITRATE 

	

Branding of individual 	amphibians 
is desirable for determining population 

estimates and migratory habits. Marks 
should be inexpensive, reliable, easily 

applied with a minimum of equipment, and 

should not affect normal behavior. 

Brands made by silver nitrate were 

identifiable on marine polychaete 

annelids for over 30 days (Klawe, 1954), 

on eel 	(Anguilla anguilla) 	for over 5 
months (Harder et al., 1962) and on carp 

(Cyprinus carpio)  for over 18 months 
(Zarnecki, 	1963). 	Channel 	catfish 

(Ictalurus punctatus)  have been branded 
with silver nitrate at this 	laboratory 

with mark retentions of over 20 weeks. 

A population of green treefrogs 

(Hyla cinerea)  living in an enclosed wet 
laboratory was used to study the 

effectiveness 	of silver nitrate for 

marking under semi-natural conditions. 

Brands 	were 	made 	with 	the 

commercial 	silver nitrate applicators 

ordinarily 	used 	in 	veterinary 

cauterization. Each applicator was a 

wooden stick, 15 cm long by 2 mm thick, 

and had a tip, about 8 mm long, 

impregnated with a preparation of 75% 

silver nitrate and 25% potassium 

nitrate. 

Seven adult treefrogs were branded 

with different marks. 	Marking was done 

with 	one to three tracings of the 

applicator on the treefrog's back; 	the 

moisture 	of the skin activated the 

chemicals. 	A dark brown mark was 

formed immediately upon contact (Fig. 

1). One animal smeared the mark by 

struggling, developed a dark color over 

most of the back, and was found dead 5 
days later, possibly of silver nitrate 
poisoning. Except for brief reactions 

to the cauterizing chemical, branding 

had no apparent detrimental effect on 

the other treefrogs. On three treefrogs, 

the dark mark had faded into a light 

mark by 13 days after application. The 

remaining three were not seen during 

this period, 	but later observation 

revealed that the dark marks had also 

faded into light marks. This light mark 

was more difficult to identify than the 

dark one, but was visible for over 9 
weeks. 

The ground color of green treefrogs 

contrasts well with both the initial 

dark mark and the later light mark. 

Where long-term marking is needed, this 

technique should be most useful for dark 

colored amphibians. The applicator 

should be moistened before use on dry-

skinned amphibians such as toads. 
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U.S. Fish and Wildlife Service 

Fish Farming Experimental Station 
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Figure l.--Black line along back of green 

treefrog 1 week after marking with silver 

nitrate applicator. 

12 	 HERP. REVIEW 6(1) 	 MARCH, 1975 



LITERATURE CITED 

FREEZE-DRYING ANURAN TADPOLES 

FOR TAXONOMIC EXAMINATIONS 

Many taxonomic characters used in 

the identification of tadpoles concern 

structures on the oral disc. When 

preserved in formalin, even species with 

a small oral disc die with the mouth 

closed tightly and the oral disc 

collapsed so that accurate measurements 

and drawings are difficult. Also, 

papillae on small specimens are often 

so translucent that examination is 

difficult. 

Freeze-drying 	(lyophilizing) 

(Hower, 1967) 	corrects 	the 	above 

problems, 	and it is the only method I 

have 	found that gives the 	desired 

results. 	If live tadpoles are placed in 

the freezer-drier with enough water to 

cover 	them 	and 	are 	killed 	by 

simultaneous 	freezing and degassing, 

they die straight with the mouth open 

and with the oral disc extended but not 

distended. 	After drying, the oral disc 

and associated structure are 	opaque 

white in sharp contrast to the labial 

teeth. With a sharp blade, the oral 

disc and jaws can be removed and mounted 

dry under a coverslip supported by a 

ring for convenient and accurate 

observations later. 

In fact, 	the whole body and fin 

confirmations are maintained 

satisfactorily and other delicate and 

translucent structures like the spiracle, 

vent, and buccal papillae are preserved 

in natural non-collapsed and easily- 

preserved 	positions. 	The 	dried 

specimens are not overly delicate 	and 

are easily dissected. 	If specimens 

preserved in formalin are rinsed 	in 
running water overnight, they will also 

freeze dry reasonably well, although the 

various structures stay in their fixed 
positions. 

Hower, R. 0. 	1967. The 	freeze-dry 
preservation of biological specimens. 
Proc. U.S. Nat. Mus. 119 (3549):1-
24. 

Ronald Altig, 

Department of Zoology 

Mississippi State University 

Mississippi State, Mississippi 	39762 

A METHOD OF OBSERVING MOVEMENTS 

OF AQUATIC TURTLES 

Information accumulated on movements 

of aquatic turtles has been largely 

collected by "capture-release" methods 

(Pearse, 1923; Cagle and Chaney, 1950; 

Ream and Ream, 1966). Two reported 

methods of direct observation include 

goggling (Marchand, 1945) and painting 

the carapace and observing movements 

with binoculars from an observation 

tower. 

The aquatic movements of turtles 

were observed by us by placing a 1/8 

inch diameter wooden dowel in the nucal 

scute (Fig. 1). The hole in the scute 

was made with a small drill and the 
dowel was secured with epoxy glue. The 

length of the dowel depended upon the 

size of the turtle with a maximum length 
of 50 cm being used on the 	largest 

turtles. 	Recognition of individuals was 

accomplished by color coding the distal 

end of the dowel with paint or plastic 

tape. When the turtles were in shallow 
water or were swimming near the surface, 

their exact location could be plotted by 

direct observation. 
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A disadvantage of this method is 

that the turtle's movement is hindered 

in heavy vegetation. This was alleviated 

to some extent by connecting two short 

dowels with a piece of rubber tubing. 

This provided greater flexibility while 

the turtle moved through vegetation and 

the 	dowel tended to assume a more 

horizontal position when 	the turtle 

surfaced, thus preventing top heaviness 

and minimizing wind resistance. 
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BOOK REVIEW 

REASSESSMENT OF MUSCLE HOMOLOGIES AND 
NOMENCLATURE. 	By 	Aselaide 	Frost 
Ellsworth. 	Robert E. Krieger Pub. 	Co., 
P.O. Box 542, 	Huntington, N.Y. 	11743. 
1974, vi-74, $24.50 	(Available from 

publisher). 

Comparative anatomists may note the 

publication of a new book that deals 

exclusively with their subject. In a 

total of 8.0 pages the author describes 

and compares the pelvic musculature of 

the echidna, opossum and tuatara. 

Chapter 1 gives 	a brief 
introduction 	and discussion of 	the 

evolutionary 	relationships 	of 	stem 
reptiles and mammals. 

After the materials and methods 

(Chapter 2) and observations (Chapter 3) 
the next 35 pages describe in detail the 

musculature, nerves, and skeletal 

patterns of the subject animals. To 

illustrate descriptions the author uses 

detailed line drawings and black and 

white photographs. 

In addition, fifty-two color plates 

graphically illustrate the dissected 

skeletal elements and musculature. They 

are complete with inserted arrows and 

identification numbers for added 

clarity. 	A five page bibliography 

concludes the text. 

Ellsworth's 	book should be 	an 

essential reference if you are 

interested in the comparative anatomy of 
primitive mammals and reptiles. If you 

are not an advanced student of anatomy 

you will probably realize little for the 

investment. 

Stanley Dyrkacz 

3012 Walnut Drive 
Wonder Lake, Illinois 60097 

Figure 1.--A Chelydra serpentina  with 
dowel affixed. 
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A LABORATORY THERMAL GRADIENT 

This 	paper 	describes 	the 

construction of a thermal gradient for 
studying temperature preferences of 

small, secretive snakes and lizards. The 

chamber is a terrarium (92 cm long,27 cm 

wide, 27 cm deep)insulated on the floor, 

two sides, and one end with 0.63 cm 

styrofoam. The substrate is sand 70 mm 

deep. Heat is provided by a 150 watt 

thermostat-equipped aquarium heater. 
P4  One end of a sheet of aluminum foil is 

wrapped around the heating element. The 

tip of the heater is buried in the sand 

to the top of the heating element at the 

insulated end of the terrarium. The 

remainder of the foil is doubled into a 

sheet 145 x 75 mm. The sheet is buried 
5 mm below the surface of the sand and 
extends from the heater to approximately 

the center of the terrarium. Five 

masonite cover items (145 x 75 mm) on 

small wooden blocks were spaced 70 mm 

apart the length of the terrarium 

(Fig. 	1). 

At 	the opposite 	end 	of 	the 

terrarium an "S" shaped brass tubing 

(12 mm diameter) is buried 5 mm below 
the surface of the sand and used as a 

cooling element. A seven liter aquarium 

is placed adjacent to the uninsulated 

end of the terrarium. 	An aquarium pump 

and filter 	(Dynaflo Motor Filter by 

Metaframe) is mounted on the side of the 

aquarium and is used to circulate cold 

water from the aquarium, through the 

brass tubing, and back to the aquarium. 

The chamber produces a temperature 

gradient starting approximately 35 mm 
from the heating element and extending 

to the cool end of the 	terrarium. 

Temperatures 	around the element are 

above 100 C. 	Cover items evenly spaced 

throughout the length of the terrarium 

create hiding places along a range of 

substrate temperatures. One disadvantage 

is that an aquarium heater used dry only 

lasts about one month. 

Other thermal gradients have proven 

satisfactory 	but 	lacked 	certain 
important conditions for studying habits 

of secretive species. 	Clark's 	(1968) 

method produced a sufficient temperature 
range but lacked "natural" substrate or 

cover items. Vance's (1973) gradient 

had "natural" substrate but lacked cover 

items. Furthermore, Vance's technique 

lacked a cooling mechanism and produced 

a minimum temperature equal only to room 

temperature (20-24 C). 

The thermal gradient described in 

this paper produced temperatures from 
10 -45 C, 	well below and above the 
preferred 	body temperatures of most 

reptiles. 	By providing semi-natural 

substrate and cover in such a thermal 

gradient, one should be able to better 

estimate preferred body temperatures of 

small, secretive species. 

The following people were 	helpful 
in exchange of ideas: 	Dr. James 	R. 

Dixon, Harry W. Greene, 	Fred 	S. 

Hendricks, and Robert A. Thomas. 
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Figure 1.--Diagram of thermal gradient setup. 

The Texas Herpetological Society is one of the oldest state societies and has 
been quite active in conservation. The above photo was taken at the THS November, 
1974 meeting in San Marcos, Texas. 
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HERPETOLOGY AT TEXAS A&M UNIVERSITY 

	

The 	Texas Cooperative 	Wildlife 

Collection (TCWC), housed in the 

Department of Wildlife and Fisheries 

Sciences, presently has in excess of 
48000 catalogued reptiles and amphibians 

with emphasis on South American,Mexican, 

and Texan forms. The cleared-and-stained 

and skeletal portions of the collection 

are expanding and currently contain 368 

and 205 entries, respectively. The TCWC 

houses 25 holotypes and approximately 

300 paratypes. 

Dr. James R. Dixon, chief curator of 

the TCWC, 	is continuing his studies of 

the herpetofauna of the Iquitos, 	Peru, 

region. 	His prime research interest at 

present 	centers 	around 	teiid 

systematics, but he is involved in 

numerous other studies including the 

ecology of selected Venezuelan anurans 

and lizards and systematic studies of 

several Amazon Basin snakes. 

Terry 	L. 	Calvin 	has 	recently 

completed 	an 	MS 	degree 	with 	an 

ecological study of the herpetofauna of 

the 	Navasota 	River 	basin. 	Steve 

Cornelius is continuing his 

investigation on nesting and survival of 

hatchling sea turtles in Costa Rica. 

Ben E. Dial is finishing his 

investigation of the ecosystematics of 

Coleonyx brevis and C. reticulatus. 

Fred S. Hendricks has received his PhD 

degree with an analysis of the 

systematics of Cnemidophorus tigris  east 
of the continental divide. 	For the past 

semester he has served as a lecturer in 

ichthyology for the department and will 

remain on the staff in the spring while 

continuing his studies of the paedogenic 

Eurycea. Charles M. Mather is 
initiating a study of niche partitioning 
between Sceloporus undulatus and S. 

variabilis in south Texas. Carlos 
Rivero-Blanco of the Universidad Simon 

Bolivar in Caracas, Venezuela, will 

pursue ecological studies of Gonatodes. 

Mark A. Staton has recently returned 
from Venezuela where he is working on 

the ecology of caimans. He will do 

similar studies on the American 

alligator 	in Texas and 	is presently 

working up several studies conducted on 

Venezuelan herps. Robert A. Thomas is 

revising the genus Philodryas and is 

involved with problems related to other 

colubrids of the Bolivian and Peruvian 

highlands. He completed his MS degree 

with a study of geographic variation in 

Elaphe guttata. John A. Wiest, Jr. is 

revising Chrionius and recently 

compelted an MS degree with a study of 

anuran succession to ponds in the Brazos 

County, Texas, region. 

Several student in the Department 

of Biology are engaged in research which 

involves herpetozoa. James A. Bennett 

is working on the effect of polarized 
light 	on movement of hatchling sea 
turtles to the sea. 	Edmund V. Guidry is 

studying the parasites of various 
species of Natrix  and W. Lynn Jagers is 
doing the same with Siren intermedia. 
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A METHOD FOR FORCE-FEEDING SNAKES 

Captive snakes often refuse to feed 

voluntarily. The following is a method 

for force-feeding snakes with a minimum 

chance of injury to the snake or to the 
handler. 

Force the snake being fed, into a 

plastic or glass tube (making sure that 

the ends of the tube are smooth) which 

is 33%-50% the length of the snake. The 

internal diameter of the tube should be 

about 1.5 times the diameter of the 

snake, or slightly wider than the width 

of the snake's head if it is greater 

than the body diameter. Once the snake's 

head has reached the opposite end of the 

tube, grasp the snake firmly to prevent 

it from crawling through the tube. It 

must not be allowed to push its head 

completely out of the tube. 

The food item should have a diameter 

0.5-0.65 times that of the snake and 

should be gently shoved into the snake's 

mouth and to the back of the throat. If 
the tube diameter has been well-chosen 

and the snake has not been allowed to 

push its head through the tube opening, 

then it should be able to swallow the 

food item while in the tube, but be 

unable to disgorge it. The snake should 

remain in the tube until swallowing is 

completed. 

The advantages of this method are 

that (1) a tight grip on the snake's 

neck is not necessary once it is in the 

tube; 	(2) the tube holds the body 

straight to facilitate swallowing; 	(3) 
nothing 	is forced down the snake's 

digestive tract for any distance; and 

(4) risk to the handler is minimized if 

a venomous species is being fed. 

Charles W. Radcliffe 

2332 Birch 

Denver, Colorada 

The sequence illustrates a garter 

snake (Thamnophis) being fed a lizard 

(Holbrookia). 

BOOK REVIEW 

HUSBANDRY, 	MEDICINE 	AND SURGERY IN 

CAPTIVE REPTILES. 	By Fredric L. Frye. 

140p. 	VM Publishing, 	Inc. 	Bonner 

Springs, Kansas 60012. 	1973. 	$18.00 

Those who maintain live reptiles 
are sometimes confronted with problems 

of reptile diseases. Diagnosis and 

current treatments of reptilian diseases 

have not been adequately discussed in 

many of the general accounts of the care 

of captive reptiles. Generally, such 
information has been lacking or is 

beyond the scope of books destined For 

the use of the general public. A 

notable exception is SNAKES: THE KEEPER 
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AND THE KEPT by the late Carl Kauffeld. 

Nevertheless, I know of no volume 

comparable to the attractive book by Dr. 

Frye. It is the first modern 

significant work devoted to husbandry, 

medicine, surgery and pathology of all 

major groups of reptiles excluding the 

Rhyncocephalia. 

Few veterinarians are competent in 

the treatment of reptile diseases but 

with the appearance of this book perhaps 

there is a possibility of greater 

interest and professional interaction 

between those who maintain live reptiles 

and those who may be called upon to 

treat reptilian diseases. The result 

should 	be 	beneficial 	to 	captive 

reptiles. 

The title of this book 	is clearly 

indicative of 	its content: 	reptile 

husbandry 	(34 pages), 	medicine 	(63 

pages), 	surgery 	(24 pages). 	There is 

also a brief epilogue, 	glossary and 

index. 	Excellent illustrations of gross 

pathology, 	surgical management, 	and 

numerous photomicrographs occur 

throughout the text in an accessible 

atlas format. The section and 

illustration on hematology is sure to be 

consulted by clinical vetinarians and 

students of reptile medicine. 

The section on husbandry contains 

information 	on 	housing, 	water and 

humidity, 	temperature, 	photoperiod, 

reproduction, 	problems associated with 

nutrition-inanition, 	avitaminosis, 

steatitis, 	fibrous 	osteodystrophy 

(frequent 	in 	captive 	iguanas), 

blepharitis, conjunctivitis and others. 

The text is concise and the section 

concludes with a list of 50 references. 

The section on medicine contains 

information on hematology, 	respiratory 

infections, infectious stomatitis, 

abscess, septicemic cutaneous ulcerative 

disease, trauma, thermal burns, shell 

defects, shell-plate sloughing, shell 
fungus, salmonellosis, dysecdysis, fluid 

replacement therapy, ophthalmic 

diseases, pseudoneoplasms, 	parasitism, 

developmental anomalies, 	radiology and 

cardiology. 	Appropriate treatment 	is 

discussed 	after 	each 	disease 	is 

presented. 	Tables 	list 	parental 

antibiotics, 	miscellaneous 	drugs, 

topical ointments, sprays and solutions 

and 	parasiticides 	used 	in 	captive 

reptiles. This information will be of 

singular interest to herpetologists who 

may not have convenient information on 

appropriate drug therapy for captive 
reptiles. 	The section concludes with a 

list of 73 references. 	In my judgement, 

this section of the book is a cogent 
contribution to reptile medicine. 

The 	section 	on 	surgery 	and 
pathology 	contains 	information 	on 
anesthesia, 	presurgical preparation of 

reptilian patients and much information 
on surgical 	procedures. 	Neoplasia 	is 
also discussed. Interestingly neoplasia 

in reptiles is seldom well documented in 

the literature but malignant and benign 

tumors do occur. Lymphocytic leukemia 
in Boa contractor, 	osteosarcoma in a 
monitor lizard and fibrosarcoma in a boa 

are diagnosed. Pathology was supported 

in part by a grant from the National 
Cancer Institute. 

This book is specifically written 
for 	the 	practicing 	veterinarian 

clinician but 	it can and should be 

consulted by anyone concerned with the 

well-being of captive reptiles. 	Dr. 

Frye prefers to see animals 	in their 

native habitats and not confined in 

cages. 	However, since certain animals 

are likely to be confined, Dr. 	Frye 

states that he must not fail to render 

what service he can to help preserve 

such captive creatures in a state of 

health and (modified) well-being. He 

wrote 	this book 	for that 	reason. 
Hopefully 	a 	similar 	volume 	on 
amphibians will be forthcoming. 

J. P. Kennedy 

P. O. Box 20334 

Houston, Texas 77025 

fIll/1 , 1111tftl./.1,111,1111,11111  

IMPORTANT 

The correct dates for the 1975 SSAR-
HL Fullerton meetings are Aug. 11-

Aug. 14 with the SSAR Board meeting 
Aug. 10. 
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LIFE HISTORY 

Thamnophis 	s. 	sirtalis. 	On 24 
August 1971 a female garter snake (100.5 

cm total length) was collected 3 miles 
east of Carbondale, Jackson County, 
Illinois. It was maintained in 
captivity until 5 September 1971 when it 
gave birth to 96 normal and 7 deformed 
and stillborn young (103 total). 

The young were measured and ranged 
from 17-21 cm _(X = 19.8) total length 
and 4-6 cm (x = 4.6) caudal length. 
Scutellation agreed closely with the 
data presented by Smith (1961. 
Amphibians and Reptiles of Illinois. 
Ill. Nat. Hist. Surv. Bull. 29(1):233). 
Infralabials: 9+9 (9%), 9+10 (19%), 10+ 
10 (71%) and 10+11 (1%). 	Supralabials: 
7+7 (99%) and 7+8 (1%). 	Postoculars: 
2+2 (1%), 2+3 (3%), 3+3 (89%), 4+4 (1%) 
and 3+4 (6%). Preoculars: 1+1 (98%) 
and 2+2 (2%). 

STANLEY DYRKACZ 
3012 Walnut Drive 
Wonder Lake, Illinois 60097 

Duberria variqata. On 29 December 1972 
a female spotted slug-eater was captured 

under a decaying log in long grass at 
Sordwana Bay, Natal, South Africa. The 
snake had a total length of 373 mm 

(previous maximum recorded size 325 mm; 

FitzSimons, V.F.M. 	1962. 	Snakes of 
Southern Africa, Purnell Ltd, Cape Town). 
Two days after capture eleven living 
young were born, two of which died 
shortly afterwards and were not 
preserved. The lengths and weights of 
the remaining nine young were recorded 
on 3 January 1973, and are shown in 
Table 1. An unusual aspect of the brood 
is the wide range of dorsal coloration 
and marking exhibited by the young, 
which is much more diverse than that 
found in adults (FitzSimons, 1962). Five 
of the young snakes accepted small slugs 
readily, and survived in captivity for 
over 150 days. It was noted that 
olfactory rather than visual clues 
appeared to be more important in the 
recognition of food, and snakes were 
frequently observed to follow the slime 
trails of slugs that were out of sight. 
After feeding adherent slime was wiped 
from the head against rocks, grass, etc. 
Growth was roughly linear, and 150 days 
after birth the young snakes measured 
114-126 mm (x = 119 mm) in length, and 
weighed 2.02-2.40 gms (X = 2.13 gms). 
Sloughing occurred at approximately 44 
day intervals (range 30 - 55 days). The 
mother (TM 42949) and seven of the young 
(TM 42955-7, 45588-91) are now in the 
Transvaal Museum, Pretoria, collection. 

WILLIAM R. BRANCH 
Life Sciences Division 
Atomic Energy Board 
P.O. Box 2034 
Pretoria, South Africa 

Number 

1 
2 

3 

4 

5 
6 

7 

8 

9 

20 

Black 
Black 
Black 

Black 
Black 
Light Brown 

Light Brown 

Dark Brown 

Dark Brown 

None 
None 
Light flecks and 

light collar 
Few light flecks 
Few light flecks 
Black collar, paired 
black vertebral spots 

Black collar, paired 
black vertebral spots 

Paired small black 
vertebral spots 

None  

95 mm 	0.60 gms 
91 mm 	0.60 gms 
90 mm 	0.55 gms 

93 mm 	0.63 gms 
91 mm 	0.59 gms 
92 mm 	0.56 gms 

90 mm 	0.50 gms 

87 mm 	0.61 gms 

89 mm 	0.62 gms 

TABLE 1 
Coloration 
	

Length 	Weight 
Ground color 	Dorsal markings 
	

(x = 91 mm) (X = 0.58 gms) 
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GEOGRAPHICAL DISTRIBUTION 

Sauria 

ADDITIONAL 	RECORDS FOR ZYGASPIS  
NIGER  AND Z. QUADRIFRONS.  The following 
records supplement those of Saiff (1970, 
Herpetologica, 26(1):86-119). 

Zygaspis niger:  ANGOLA: Colanda 7 
km from Vila Luzo, on Moxico road: 	CZL 
44, 50, 202, 	203, 314, 316, 	363, 	435, 
528-531, 1147, 1959. 	SOUTH WEST AFRICA 
(CAPRIVI 	STRIP): 	65 km WSW of Katima 
Mulili: 	UM 21255-21256. 	15 km WSW of 
Katima Mulilo: 	UM 21362-21363, 	22912- 
22927, 23059-23060. 	Katima Mulilo: UM 
24219-24228. 

Zygaspis quadrifrons: 	BOTSWANA: 
Serowe: 	CG 3469. 	Kabulabula: 	TM 
14535-14536. 	Sunnyside: 	TM 14532. 

Molepolole 	(Kuke): 	TM 	14532 . 
Mahlobahubilo: 	TM 26951. 	Kaotwe Pan: 
TM 14530. Gemsbok Pan: TM 14531. 	Aha 
Mts.: 	TM 26893. 	Kwebe Hills: 	UM 

10685. 	70 km S of Mamono: 	UM 11332, 
13820. 	30 km W of Rakops: 	UM 7518. 
Tsau: 	UM 10370. 	Toten: 	UM 10696. 
Kangyane Pan: 	UM 13039-13042. 	Kuki 
Pan: 	UM 	16205. 	Tsodilo Hills: 	UM 
16211 - 16212, 16238. 	40 km W of Mohembo: 
UM 16281. 	Moremi Game Reserve: 	UM 
20147-20151. 	Ghanzi: 	BM 1933.9.9.12 - 

1933 - 9.9.13. 	Shorobe: 	UM 20766 - 20771, 
20790-20805. Maun: 	UM 22738. 40 km S 
of Tsane: 	UM 22164 - 22308. 	55 km S of 
Tshane: 	UM 22360-22392. 	Lekuru Pan: 
UM 22447-22470. 	22 km N of Mabua 
Sehubi Pan: UM 22592-22635. 	15 km S of 
Maxwee: UM 25420-25429. MALAWI: Nkula 
Falls: 	UM 20606, 20633. 	5 km NE of 
Mpatamanga Gorge: 	UM 20631-20632. See 
also Steven 	(1974, Arnoldia Rhodesia, 
6(30):1-22). 	MOZAMBIQUE: 	Inhamitanga: 
UM 21915. 	RHODESIA: 	--- CG 	1587. 
Sawmills: 	TM 24694 	(3 specimens); UM 
648. 	Gilston 	Estates: 	CG 	4004. 
Westwood: 	AMG 7174. 	Silverstreams, 
Melsetter: 	CG 4006; UM 18049-18050. 
18367. 	Umtali: 	UM 29548. 	Ntaba 
Mangwe: 	UM 12647 - 12649. 	Binga: 	UM 
14702. 	Karoi: 	UM 19922-19924, 23883 - 
23884. Manyoni: UM 19710-19712. Dopi 
Pan: UM 20322. Chete Gorge: UM 25545. 
Kanyemba: UM 27927. Dandari Pan: UM 
28327. 	Teaklands: 	UM 29659. 	Lake  

Macllwaine: 	UM 23238. 	Victoria Falls: 
23193, 23196, 23198, 23201-23203, 23207, 

29705-29710, 	30240. 	SOUTH 	AFRICA: 
Kuruman: TM 15584. 	Vryberg: AMG 6733 
(3 specimens). 	Soutpansberg district: 
CG 4929. 	Pietersberg: 	CG 4828; TM 

2357. 	Ellisras: 	TM 	27194- 27195. 
Tambeeti Kloff 	(Ellisras district): TM 

27230-27231. 	Kruger National Park, 
Wambia to Mahlakuza: 	NKW 184. 	(See 
also localities in Pienaar, 1966. The 
reptiles of the Kruger National Park.) 
Warrendale: UM 16390-16391. SOUTH WEST 
AFRICA: 65 km WSW of Katima Mulilo: UM 
21250-21254. 	15 km WSW of Katima 
Mulilo: CG 4344-4345, 4347-4350; 	UM 
21333-21361, 	22893-22911. 	Katima 

Mulilo: 	TM 30505, 	UM 	24229 - 24245. 
Namutoni: TM 3988-3989. Between 
Samangeigei and Gautscha Pan: TM 22594, 
26318. Between Outjo and Okaukuejo: TM 
17156-17157, 17159. Otjiwarongo: CG 
3468. Waterberg: TM 20979. 
Teufelsbach, near Okahandja: AMG 7319. 
Windhoek: CG 3467, 4827; SMNS 3176 . 
Gammans, near Windhoek: TM 33572. 
Leibig's Ranch, 50 km SW of Windhoek: 
TM 17479-17480. Hakos Mts., 115 km SW 

of Windhoek: 	TM 24349. 	Samangeigei, 

Kungveld: 	TM 22593. 	Waterberg: 	HM 

2893F. ZAMBIA:Kalabo: CG 3999-4002,4822; 
UM 21014 - 21016. 	Livingston: 	GC 	3740. 
Ngoma: UM 	16074. Manali: BM 1955.1.10.4. 
Chunga: UM 30039-30041, 30046. 

Abbreviations 	refer 	to: 	AMG, 
Albany Museum, Grahamstown,South Africa; 
CG, Carl Gans collections; CZL, Centro 
de Zoologia, Lisboa, Portugal; HM , 
Zoologisches Museum, Hamburg, Germany; 
NKW, Kruger National Park, Skukuza, 
South Africa; SMNS, Staatliches Museum 
fur Naturkunde, Stuttgart, Germany; TM, 
Transvaal Museum, Pretoria, South 
Africa. 	UM, 	Umtali 	Museum, Umtali, 
Rhodesia. 	We acknowledge assistance 
from the collectors, the curators, and 
NSF GB-31088X. 	Submitted by DONALD G. 
BROADLEY and CARL GANS, 	Umtali Museum, 
Umtali, 	Rhodesia, and Department of 
Zoology, University of Michigan, Ann 
Arbor, MI 	48104. 
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CLIFFORD HILLHOUSE POPE 

1899-1974 

It is difficult to decide whether 

Clifford Pope should be described as a 

writer or as a herpetologist. Actually 

he was both. He is perhaps more aptly 

characterized as a writer-herpetologist 

whose books did far more than any of 

their predecessors to arouse an 

intelligent 	interest in reptiles of the 

United States. 	His first publication, 

an article written for Natural History 
 magazine, appeared in 1924, three years 

after he had begun his field work in 

China. Half a century later, after he 

had written eight books and nearly one 

hundred articles, Clifford died of a 

stroke on June 3, 1974. 

Like a good many other naturalists 

of his generation, 	Pope was born in a 

small 	town, 	in his case Washington, 

Georgia. 	He was undoubtedly familiar 

with many of the vertebrates in the area 

before he entered the University of 

Georgia at the age of 17. 	Two years 

later, 	however, he left Georgia to 

continue his studies at the University 

of Virginia where he obtained his B.S. 

in 1921. That same year Roy Chapman 

Andrews, who had been instrumental in 

raising the funds that permitted The 

American Museum of Natural History to 

support another elaborate expedition to 

Asia, was looking for an assistant. 

Clifford applied for the position and 

was soon enroute to China. As leader 

of the Central 	Asiatic 	Expeditions, 

Andrews originally planned to have Pope 

act as a general assistant. 	But as 

Clifford observed later, 	"it 	soon 

became evident that there was nothing 

to 	hinder 	my 	working 	alone 	and 

independently 	as 	a 	collector 	of 

reptiles, 	amphibians, 	fishes 
	

and 

mammals. 	With a special fondness for 

reptiles, 	and 	an 	ever 	increasing 

interest in amphibians, I naturally 

spent most of my time and energy in the 

field of herpetology." 

Other members of the expedition 

were also collecting amphibians and 

reptiles that were being sent back to 

the museum. Until Pope returned from 

China in 1926 these collections were 

being studied by Karl P. Schmidt, who 

had described new species in preliminary 

accounts, and summarized the results of 

the expedition in three faunal reports. 

Karl Schmidt's reports covered 

approximately half of the herpetological 

material eventually obtained from China, 

and Pope carefully noted that Schmidt's 

"thorough and conscientious beginnings" 

paved the way for the additional 

preliminary 	accounts 	that 	Clifford 

published after completing his field 

work. 	These preliminary studies, first 

by Schmidt and then by Pope, 	continued 

for more than a decade before Pope's 

comprehensive and well-planned volume, 

THE REPTILES OF CHINA appeared. 

Whereas 	the 	first 	of 	Pope's 

articles to appear in print dealt with 

Hainan Island, 	an 	account of the 

breeding 	habits 	of two genera 	of 

plethodontid 	salamanders 	in 	North 

Carolina appeared 	shortly afterward. 

Pope 	had been 	interested 	in 	the 

	

salamander 	fauna 	of 	the 	southern 

Appalachians 	before he had gone to 

China. 	The year after he returned he 

wrote two popular articles that dealt 

with his experiences 	in China. 	That 
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same 	year the museum published the 
first, and also the last, ichthyological 
paper that Clifford ever wrote, a fairly 
extensive 	account of the fishes of 
Hainan. 	Even though this report on 
fishes was carefully prepared, it seems 
probable that Clifford regarded it as 
something of a chore, particularly when 
he was anxious to complete his studies 
of the amphibians and reptiles in the 
collections. Even while continuing his 
investigations and issuing reports in 
preparation for the volume that was to 
cover every reptile ever reported from 
China, Clifford sporadically found time 
to write articles for the general 
reader. Whether writing for scientific 
or 'popular' journals, however, Clifford 
took pride in keeping his technical 
jargon to the minimum. Anything he ever 
wrote was both readable and 
comprehensible. 

Despite ample proof of his talents 
as a herpetological investigator, Pope 
resumed his studies at the American 
Museum as 'assistant' 	in the department 
of herpetology in 1926. 	He was finally 
promoted to the rank of assistant 
curator in 1928, and he had every reason 
to believe that he had a 'permanent' 
position at the museum. Meanwhile, 
Clifford had the great good fortune to 
meet Sarah Haydock Davis, who had been 
assisting 	G. 	Kingsley Noble in his 
experimental studies of salamanders. 
Clifford and Sarah soon discovered that 
they shared a great deal more than their 
interests in herpetology and they were 
married in 1929. "Sally", as Sarah was 
affectionately known to her friends, was 
soon helping with the work entailed in 
examining specimens, tabulating data, 
indexing the literature, 	and all 	the 
other drudgery that does into the 
preparation of a huge scientific report. 
She and Clifford collaborated on a study 
of the green pit-vipers of southeastern 
Asia, and they were co-authors of the 
report that appeared in 1933. 	Despite 
her invaluable assistance, 	invariably 
acknowledged by Clifford, 	Sally's name 
rarely again appeared as a co-author. 
This must have worried Clifford, for 
when his book, REPTILES ROUND THE WORLD, 

appeared in 1957 he felt impelled to 

explain that Sally had spent nearly as 
much time helping him as he had spent 
writing the book. Almost plaintively he 
added, "Her name is not with mine on the 
title page merely because she 
steadfastly refused to have it there." 

Clifford had become well known as 
the author of several excellent books 
and pamphlets (the latter written for 
the New York Zoological Society) by the 
time he wrote that statement. Sally had 
been helping him for more than a quarter 
of a century. Nevertheless, they had 
gone through some lean years. The stock 
market had crashed the year of their 
marriage, 	but as a member of the 
scientific staff of a large, 	well 

established museum, 	Clifford may have 
felt secure. 	The economic situation 

deteriorated 	rapidly in the ensuing 
years, however, 	as thousands of banks 
failed in 1932 and 1933, and one worker 
out of every four was unable to find 

employment. Clifford was happily 
struggling to complete the manuscript 
for THE REPTILES OF CHINA when Franklin 
Roosevelt was inaugurated as President. 
Roosevelt's efforts to alleviate the 
unemployment situation by setting up the 
Works Progress Administration enabled 
Clifford to obtain assistance in his 
work. Museums, perennially understaffed, 
suddenly found themselves hard pressed 
to supervise the hordes of trained (and 
untrained!) individuals, technicians as 
well as secretaries, artists and 
scientists, that the federal government 
assigned to public institutions. Thanks 
in part to the help provided by the 
W.P.A., Pope managed to complete the 
text and assemble all the illustrations 
for THE REPTILES OF CHINA in 1934 and 
the volume appeared the following year. 

This important contribution to our 
knowledge of the fauna of China 
established Pope as something more than 
a promising young herpetologist. 
Members 	of the American Society of 
Ichthyologists 	and 	Herpetologists 
expressed their esteem for Clifford Pope 
by 	electing him president 	of 	the 
organization in 1935. 	Unfortunately 
this year proved to be memorable for the 
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Popes for other reasons as well. 	For 

even 	though 	Clifford 	had achieved 

recognition in his field, 	he lost his 

position 	as 	assistant 	curator. 
Completion of 	his 	magnum opus 	had 
demanded 	that 	Clifford 	devote his 

efforts to the task. 	In doing so, 

however, 	Pope aroused the ire of G.K. 

Noble, 	who had become chairman of the 

Department of Herpetology in 1924. 	So 

it was that Clifford Pope, at the age of 

36, in the throes of the Great 

Depression with a wife and three young 

sons to support, found himself without a 

job. 

Where others facing adversity at 

the time were turning to the W.P.A. to 

solve such problems, Clifford paused to 

consider the situation as well as his 

talents and promptly adopted the course 

that seemed preferable to him. Writing 

for such magazines 	as 	Boy's Life  , 

Natural History,  and Asia, had whetted 

his 	desire to improve his literary 

style, 	and while carrying out his 
investigations of Chinese reptiles he 

had acquired a formidable knowledge of 

the herpetological literature. The 

technical literature was voluminous, but 

the few books on reptiles written for 

the amateur were mainly those of Raymond 

L. Ditmars, which offered little more 

than 	brief 	descriptions 	of 	the 

morphology 	and habits of individual 

species. 	Why not write something more 

like Noble's BIOLOGY OF THE AMPHIBIA, 

but without the technical jargon, and 

restricted to one group of reptiles? 

Clifford soon drafted an outline, and 

promptly set out to write the book that 

was still selling three decades later as 

SNAKES ALIVE AND HOW THEY LIVE. Even 

though herpetologists and specialists in 

other fields have greatly enhanced our 

knoledge of snakes since Pope's book 

appeared in 1937, it summarized much of 

what was known at the time. There is no 

satisfactory way of evaluating the 

impact of a book of the sort, but an 

authoritative, readable summary of a 

vast, scattered literature dealing with 

any topic almost inevitably opens the 

door to further investigation. And. 

Pope's book was not read exclusively by 

amateurs; the title continues to turn up 

in the bibliographies of books and 

articles written by experts. 

Incredible as it seems 	in view of 
today's prices, 	Pope's well illustrated 
account of 	the 	snakes, 	the most 
authoritative 	book 	of 	its 	kind 
available 	in 	1937, was sold at the 
bargain price of $2.50. Relatively few 

students could afford to buy such books 

during the depression years, but there 
was sufficient demand for Pope's book to 

induce the publisher to keep SNAKES 

ALIVE in print, and sales increased at a 

rapid rate as economic conditions 

improved. The scientific staffs at most 

museums were at minimum levels until 

after World War II, however, and few 

herpetologists could find positions in 

universities. If royalties from books 

failed to provide a handsome income for 

authors, the few assistant professors 

and assistant curators who could find 

jobs began at salaries ranging from 
$1,800 to $2,500. 	Even before the 

meager royalties began to arrive, 	Pope 

was busily combing the literature and 

preparing the text for THE TURTLES OF 

THE UNITED STATES AND CANADA. 

Until this book appeared 	in print 

in 1939, 	no complete account of the 
American 	turtles 	north 	of 	Mexico 

existed. 	As more reliable sources of 

information became available, 	partly 

because authors with the requisite 

background were writing pamphlets and 
articles for zoos and museums, the 

demand for authoritative books dealing 

with amphibians and reptiles increased. 

At 	least three publishers began issuing 
handbooks, 	although Pope's book on 

turtles had been in print for more than 

a decade before Archie Carr's HANDBOOK 

OF TURTLES appeared. 	Each new book 

seemed to arouse more interest in 
herpetology, for the demand for Pope's 

books sometimes increased several years 

after they were published. Clifford was 
encouraged to continue his writing, but 

his next book, 	CHINA'S ANIMAL FRONTIER 

published in 1940, 	drew heavily on his 
experience as a collector in China. 

Clifford's interest in the fauna of 

the country where he had begun his 

professional career never waned. He 

regretted having to abandon plans to 

include the amphibians in his reports of 

the Central Asiatic Expeditions, but he 
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remedied this omission to some extent by 

collaborating with a member of the staff 

at Yenching University in Peking, Alice 

M. Boring. Their resume of what was 

known of Chinese amphibians was 

published in Peking the year before Pope 

joined the staff of the Field Museum of 

Natural History as curator of the 

division of amphibians and reptiles in 

1941. 

This post had been vacated by Karl 

P. Schmidt, when he became the museum's 

curator of zoology. 	Karl had been a 

firm supporter of Clifford 	since the 

days when they were both at the American 

Museum of Natural History, and he was 

outraged when Clifford lost his job at 

this museum. Karl had impatiently 

awaited the opportunity to offer Pope a 

position in Chicago. The Popes moved to 

Winnetka, and Clifford enthusiastically 

resumed his research, at the same time 

writing non-technical articles for 

publications such as Field Museum News. 

Museums, eager to enlist the interest 

and support of the public, were no 

longer restricting their activities to 

exhibits and research. They were 

issuing 	their 	own 	publications 

addressed to the public and they 

demanded that curators write something 

besides their technical reports. Few 

curators were quite so well prepared as 

Clifford, whose informative, rather 

exhaustive booklet, 	AMPHIBIANS 	AND 

REPTILES 	OF THE CHICAGO AREA, 	was 

published in 1944. 

Immediately following his arrival 

at the Field Museum Pope' s 

investigations dealt mostly with snakes. 

He carried out experiments designed to 

ascertain what might be the most 

effective means of treating bites from 
rattlesnakes, and later (with A.A. 

Zimmerman) he investigated the phenomena 

involved in the growth and development 

of the snake's rattle. Transpdrtation 

had been a problem during the war years, 

and few herpetologists found it feasible 

to carry out much field work until a 

year or so after the war ended. When 

suitable vehicles became available there 

was a resurgence of Clifford's interest  

in salamanders. 	By now his three sons 

were old enough to help with field work, 

and the Pope family became a formidable 

team of collectors. 

Clifford had been 	in his early 

forties when he accepted the position at 

Field Museum, which meant that he would 

reach retirement age before he had been 

employed by the museum long enough to be 

entitled to a normal pension. 

Anticipating 	that 	he 	could 	more 

profitably 	augment 	his 	income 	by 
preparing additional 	books, 	in 1953 
Clifford 	resigned from the museum's 

staff to devote his efforts to writing. 

During 	the 12 years that Pope 

served as curator he prepared nearly a 

score of articles for scientific 

journals, and he wrote chapters for two 

more or less technical books. In 

addition to preparing two sizeable 

pamphlets for the New York Zoological 

Society, Pope wrote a good many 

encyclopedia articles, and he was a 

frequent contributor to the publications 

the museum distributed to the public. 

Clifford never ceased worrying about the 

clarity of his writing, and he devoted 
considerable 	thought and effort 	to 
improving his style. He may have spent 

the better Dart of a year writinci THE 

REPTILE WORLD, A NATURAL HISTORY OF THE 

SNAKES, LIZARDS, TURTLES, AND 

CROCODILIANS, which appeared in 1955, 
roughly two years after he had resigned 

his curatorship. Another two years had 

elapsed before REPTILES ROUND THE WORLD 

appeared as"A simplified natural history 

of the snakes, lizards and turtles," 

addressed to the tyro. These two books, 

as well as THE GIANT SNAKES, 	issued in 
1961, were all 	published by Alfred A. 

Knopf. 	The 	year 	following 	their 
publication in the United States, these 

three books appeared in British editions 

published by the London-based firm of 

Routledge and Keegan Paul. 

Even while working on his books, 

Pope usually wrote three or four 
articles a year, including biographical 

notes, and even articles dealing with 

raccoons and "the natural superiority of 
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pigs." 	Clifford was still 	living in 
Winnetka in 1957, 	when his good friend 
Karl P. Schmidt was bitten by a 

boomslang on the afternoon of September 

25th. Karl carefully wrote down his 

symptoms during the ensuing hours until 

the following morning, but by noon on 

the 26th far more serious symptoms 

appeared that led to Karl's death three 

hours later. Karl's notes were 

incorporated in an account 	"Fatal bite 
of captive 	African rearfanged snake 
(Dispholidus)" that Pope wrote 	for 

Copeia, where it appeared in number 4 
of 1958. Clifford served as the staff 

consultant on definitions of reptiles 

and amphibians for the Random House 

Dictionary of the English Language in 

1966, and he occasionally wrote for 

encyclopedias after that. 	But by the 

early 1970's Pope's energy began 	to 
wane. 	By 1973 he must have realized 

that he lacked the strength to make much 

more use of his extensive library of 

books and reprints, which he sold to a 

museum in Los Angeles. 

Few 	herpetologists ever had 	a 

better over-all grasp of the 

herpetological literature. Pope spent a 

fair percentage of his time going 

through bibliographies and indexes to 

the literature, and even more time 

reading and digesting what he found. 

His work in the field and laboratory 

revealed new species that he described, 
but he devoted more effort to writing 

readable summaries of what others had 

discovered than he spent on his own 

research. His niche in the field of 

herpetology 	is 	perhaps 	more aptly 

described as that of the synthesizer, 

even 	though 	he 	was 	a 	capable 

investigator. Beyond that Pope was an 

exceptional human being, with an intense 

interest in his fellow man. Where 

others would have been enraged at the 

stupidities and dishonesty of 

politicians or businessmen, 	Clifford 

more often 	viewed their 	acts with 

amusement, 	as 	human 	foibles 	or 

manifestations of human frailty. 

Kathlyn Russell, who wrote a column 

for the newspaper in Escondido, 

California, where Clifford spent about 

a decade before he died, quite properly  

describes Clifford Pope as having been 

"affable, kind and soft-spoken", and 

those who knew Clifford will 	heartily 
agree with Mrs. Russell that 	"It was a 
pleasure and a privilege to have known 
Cliff---". 	During nearly four decades 
that I knew Clifford, 	I cannot recall 
ever having met anyone whom he might 

have considered an enemy. The world 

will surely be less without Clifford H. 
Pope. 

Charles M. Bogert 

Department of Biology 

University of New Mexico 

Albuquerque, New Mexico 87106 

Gray 	Rat 	Snake, 	Elaphe 	obsoleta  

spiloides, Pope Co., Illinois. 	Photo 

by Stanley Dyrkacz. 

26 	 HERP. REVIEW 6(1) 
	

MARCH, 1975 



CARL FREDERICK KAUFFELD 

April 17, 1911 - July 10, 1974 

Carl Kauffeld was one of those 

fortunate persons whose hobby was also 

his source of livelihood. His 

acquisition as a youth of Ditmars' 

"Reptile Book" stimulated his interest, 

as it did in the cases of so many of us 

of the same generation, and herpetology 

became his lifelong vocation and 

avocation. 

Kauffeld was born in Philadelphia 

to parents of German descent, and he 

attended the public schools in that city. 

During his high school years he haunted 

the Academy of Natural Sciences, where 

he worked for a time as a volunteer in 

the department of entomology. He was 

also a very frequent visitor to the 

Philadelphia Zoo, 	where he soon became 

the friend of Robert Hess, 	also of 

German ancestry and who served as the 

reptile house keeper for 42 years. 

Young Carl was permitted to go behind 

the scenes and even to assist in the 

care of the collection, experiences 

which helped prepare him for his later 

long career in the husbandry of captive 
reptiles and amphibians. Kauffeld's 

interest in the Philadelphia Zoo 

remained so keen that he seldom failed 

to pay us a visit in later years when he 

made periodic excursions from New York 

to visit his parents. 

When he was old enough to travel by 

himself he took public transportation 

from Philadelphia to the Pine Barrens in 

New Jersey, which in those days, even at 

their closest approach to the big city, 

were uncluttered by housing, 	shopping, 

and retirement developments. 	There he 

would hike all day, enjoying the 

solitude of the area and catching what 

he could. 

Kauffeld's 	first 	professional 

employment in herpetology was as an 

assistant in the Department of 

Herpetology of the American Museum of 

Natural History in New York, where he 

Carl Frederick Kauffeld 

served from 1930 until 1936. His escape 

from the brilliant, 	autocratic, and 

always suspicious Gladwyn Kingsley 

Noble, then head of the Department, came 

suddenly, and Kauffeld found himself in 

possession of a dream job - Curator of 

Reptiles in the brand-new Staten Island 

Zoo. That institution, the smallest of 

the five zoos eventually completed, one 

in each of New York City's five 

boroughs, 	was housed 	in a 	single 

building 	approximately half of 	the 

exhibition space of which was devoted to 

reptiles whereas the other half was 

divided among the mammals, 	birds, and 

fishes. 	Kuaffeld not only looked after 

the collection but he helped to plan and 

assemble 	it. 	The 	long series of 

longevity records he achieved , 
especially for snakes and many of which 

are still unchallenged, attest to his 
ability as a caretaker, which is all the 

more noteworthy in view of the fact that 

our knowledge of reptilian diseases and 

their 	treatment was in its infancy 
throughout most of his career. 	He 
developed an extraordinary interest in 

rattlesnakes and eventually was able to 
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exhibit living specimens concurrently of 
all the taxa of the genera Crotalus  and 
Sistrurus  indigenous to the United 
States. 

Kauffeld's 	influence on 	young 
people interested in herpetology was 

enormous. First there were the men who 

served at one time or another as reptile 

keepers under his direction. Many of 

them have gone on to higher positions in 

the zoo, medical, or biological fields. 

Among them are John E. Werler, now 

Director of the Houston Zoo and formerly 
Curator of Reptiles of the San Antonio 

Zoo; David Zucconi, Director of the 
Tulsa Zoo; Louis Pistoia, Curator of 

Reptiles of the Columbus (Ohio) Zoo; 

Charles Hackenbrock, Professor of 

Anatomy at Johns Hopkins University; and 
Robert F. Mathewson, who was for many 

years Director of the Lermer 

Laboratories of the American Museum of 

Natural History on Bimini, the Bahama 

Islands. Many of the current staff 

members at the Staten Island Zoo also 

received their early training under 
Kauffeld, 	including 	James McNeish, 

Superintendent; William H. Summerville, 

General Curator; 	and Keepers 	Carl 
Alimonti, 	Robert 	Zappalorti, 	and 
Zigmund Leszczynski. 

The Staten Island Herpetological 

Society, sponsored and guided by 

Kauffeld for a great many years, served 

as a stimulus for countless young people 
many of whom, under his influence, had 

their interest crystallized in the study 

of reptiles and amphibians. They 
include William G. Degenhardt, of the 

University of New Mexico; Carl Gans, of 

the University of Michigan; and Richard 
Highton, of the University of Maryland. 

Field work was almost a passion 

with Carl Kauffeld, and he escaped from 

the growing and festering megalopolis of 

New York at every opportunity. He never 

lost interest in the New Jersey Pine 
Barrens, and he assembled masses of 

notes and records on the area that he 

graciously turned over to me for 
inclusion in my own review of the 

herpetology of the region in which I am 
once again actively engaged. Because of 

his great interest in rattlesnakes and 

his love of the area, Kauffeld made many 

field trips to the Southwestern United 

States, and in 1940 he undertood a 

relatively long collecting trip to 

northeastern Mexico and south to Mexico 

City. 

Although he made several technical 

contributions to herpetological 

literature, most of Kauffeld's writing 

was in a popular vein and aimed toward 

the amateur and the public in general. 

He was a regular contributor to the News 

Bulletin of the Staten Island 

Zoological Society (later renamed "In 

Animaland") and to various amateur 

herpetological society newsletters. He 

authored three books,the first of which, 

published in 1937 and entitled "Snakes 

and their Ways", was with C. H. Curran, 

then Associate Curator in the 

Department 	of 	Entomology 	at 	the 

American Museum of Natural History. 

Kauffeld's two later books, "Snakes and 

Snake Hunting" (1957) and "Snakes: the 

Keeper and the Kept" (1969) had a 

profound influence on a small army of 
collectors and market hunters for the 

pet trade. Lured by his detailed 

descriptions of good collecting sites, 

scattered geographically from the Pine 

Barrens to the lowlands of South 

Carolina 	and the 	canyons 	of 	the 

Huachuca Mountains of Arizona, 	they 

descended on them, 	often in large 

numbers, and literally tore their 

surfaces to pieces in their eagerness to 

find specimens similar to those 

Kauffeld had obtained in earlier years. 

His pinpointing of choice localities 

earned him the scathing criticism of 

many conservationists, but inadvertently 

he may have done the herpetological 

fauna 	a favor by concentrating the 
depredations 	in a few places while 

equally productive nearby areas were 

spared from the pet and market hunters. 

Kauffeld served in the Army 
Medical Corps during World War II. In 

1963 he became Director of the Staten 

Island Zoo, a post he held until his 
retirement in 1973, after 37 years with 
that institution. 

ROGER CONANT 

Department of Biology 

University of New Mexico and, formerly, 

the Philadelphia Zoological Garden 

28 	 HERP. REVIEW 6(1) 	 MARCH, 1975 



AULIE, RICHARD P. 
1974. The origin of the idea of the mam ►al-

like reptile. 	I. The Karroo reptiles. 
AMER BIOL TEACHER 36(8):476-484, 511. 

AULIE, RICHARD P. 
1974. The origin of the idea of the mammal- 

like reptile. 	II. The evidence accumulates. 
Amer Biol Teacher 36(9):545-553. 

- B - 

BALAZS, GEORGE H. and ERNEST ROSS 
1974. Observations on the preemergence 
behavior of the green turtle. 
COPEIA 4:986-988. 

BALLINGER, ROYCE E. 
1974. Reproduction of the Texas horned lizard, 

Phrynosoma coronutum. 
HERPETOLOGICA 30(4):321-327. 

BASKIN, J.A. 
1974. Small vertebrates of the Bidahochi 

Formation, northeastern Arizona. (abstract). 
J ARIZ ACAD SCI 9(Proceedings supplement):35. 

BESHARSE, JOSEPH C. and RONALD A. BRANDON 
1974. Postembryonic eye degeneration in the 

troglobitic salamander Typhiotriton spelaeus. 
J MORPHOL 144:381-406, 28 figs., 8 tabs. 

BOLANOS, ROGER, ALVARO FLORES, RICHARD T. TAYLOR 
and LUIS CERDAS 

1974. Color patterns and venom characteristics 
in Pelamis platurus. 
COPEIA 4:909-912.  

-D - 

DOLE, JIM W. and PEDRO DURANT 
1974. Courtship behavior in Colostethus collaris 

(Dendrobatidae). 
COPEIA 4:988-990. 

- E - 

ERWIN, D.B. 
1974. Taxonomic staves of the southern rubber 
boa. Charina bottae umbratica. 
COPEIA 4:996-7. 

EWERT, J-P. and G. SIEFERT 
1974. Seasonal change of contrast detection in 

the toad's Bufo bufo (L) visual system. 
J COMP PHYSIOL A 94(3):177-186. 

- F- 

FORBES, M.S. and J.N DENT 
1974. Filaments and microtubules in the gonado-

trophic cell of the lizard, Anolis carolinensis. 
J MORPHOL 143:409-434, 9 pl. 

FORTMAN, JON R. 
1974. (Review of) The third eye, by Richard M. 

Eakin. 1973. University of California Press, 
Berkeley. 168 p. 
AMER BIOL TEACHER 36(7):451-452. 

FUNK, RICHARD S. 
1974. Addendum to a checklist of Missouri 
amphibians and reptiles. 
ST LOUIS HERP SOC NEWSL 1(8):2-5. 

- G - 

GETTEN, ROBERT E., JR. 
1974. Effect of nutritional status on the 
preferred body temperature of the turtles 
Pseudemys scripta and Terrapene ornata. 
COPEIA 4:912-917. 

GOLDBERG, STEPHEN R. and ROBERT L. BEZY 
1974. Reproduction in the island night lizard, 
Xantusia riversiana. 
HERPETOLOGICA 30(4):350-360. 

-H- 

HECHT, MAX K., CHAIM KROPACH and BESSIE HECHT 
1974. Distribution of the yellow-bellied sea 
snake, Pelamis platurus, and its significance 
in relation to the fossil record. 
HERPETOLOGICA 30(4):387-396. 

HENDERSON, ROBERT W. 
1974. Aspects of the ecology of the juvenile 
common iguana (Iguana iguana). 
HERPETOLOGICA 30(4):327-332. 

HEYER, W.R. and D.J. DIMENT 
1974. The karyotype of Vanzolinius discodatylus 
and comments on usefulness of karyotypes in 
determining relationships in the Leptodactyl9s_ 
complex (Amphibia, Leptodactylidae). 
PROC BIOL SOC WASHINGTON 87(29):327-336. 

HOOLI, M.A. and V.B. NADKARNI 
1974. Functional morphology of steroidogenic 

tissue and adrenomedullary cells in the adrenal 
gland of Rana tigrina (Daud) and Rana cyanophlyctis 
(Schn.). 
ACTA ZOOL (STOCKHOLM) 55(4):275-283, 6 fig., 1 tab. 

BRESLER, V.M. and A.A. NIKIFOROV 
1974. The effect of 3'5'-AMP on the active 
transport of organic acid in proximal tubules 
of survived kidney of the frog. 
DOK AKAD NAUK USSUR 219(1):227-230. 

BROADLEY, DONALD G. 
1974. Reproduction in the genus Platysaurus 
(Sauria: Cocdylidae). 
HERPETOLOGICA 30(4):379-80. 

BURKHOLDER, GARY L. and WILMER W. TANNER 
1974. A new gland in Sceloporus graciosus males 

(Sauria: 	Iguanidae). 
HERPETOLOGICA 30(4):368-71. 

- C - 

CLARK, DONALD R., JR. 
1974. The western ribbon snake (Thamnophis 
proximus): Ecology of a Texas population. 
HERPETOLOGICA 30(4):372-379. 

CLAUSSEN, DENNIS L. 
1974. Urinary bladder water reserves in the 

terrestrial toad, Bufo fowleri, and the aquatic 
frog, Rana clamitans. 
HERPETOLOGICA 30(4):360-367. 

COGGER, H.G. 
1974. Thermal relations of the mallee dragon 
Amphibolurus ferdi (Lacertilia, Agamidae). 
AUST J ZOOL 22(3):319-340. 

MARCH, 1975 	 HERP. REVIEW 6(1) 	 29 



HORTON, JOHN D. and MARGARET J. MANNING 
1974. Lymphoid organ development in Xenopus 

thyectomized at eight days of age. 
J MORPHOL 143:385-396, 2 pl. 

HOWARD, C.W. 
1974. Comparative reproductive ecology of horned 
lizards (genus Phrynosoma) in southwestern 
United States and northern Mexico. 
J ARIZ ACAD SCI 9(3):108-116.  

LONG, EARL G. 
1974. The serpent's tale. Reptiles and 
amphibians of St. Lucia. 
IOUANALOA SER 2, ix 8 42 p. 

LYNCH, JOHN D. 
1974. A new species of Eleutherodactylus (Amphibia: 
Leptodactylidae) from the Pacific lowlands of 
Ecuador. 
PROC BIOL SOC WASHINGTON 87(33):381-388. 

- M - 

INGER, R.F., H.K. VORIS and H.H. VORIS 
1974. Genetic variation and population ecology 
of some southeast Asian frogs of the genera 
Bufo and Rana. 
BIOCHEM GENET 12:121-146. 

IRELAND, PATRICK H. 
1974. Reproduction and larval development of 
the dark-sided salamander, Eurycea longicauda 
melanopleura (Green). 
HERPETOLOGICA 30(4):338-343. 

- J - 

JACKSON, CRAWFORD G., JR., CHARLIE M. HOLCOMB, 
SKAIDRITE KLEINBERGS-KRISANS and 
MARGUERITE M. JACKSON 

1974. Variation in Strontium-90 exoskeletal 
burdens of turtles (Reptilia: Testudines) in 
southeastern United States. 
HERPETOLOGICA 30(4):406-409. 

JACKSON, CRAWFORD G., JR. and JOHN M. KAYE 
1974. The occurrence of Blanding's turtle, 
Emydoidea blandingii, in the late Pleistocene 
of Mississippi (Testudines: 	Testudinidae). 
HERPETOLOGICA 30(4):417-419. 

- K - 

KENNY, JIMMY W. and FRANCIS L. ROSE 
1974. Oxygen requirements and activity 

rhythms of the tiger salamander, Ambystoma 
tigrinum (Amphibia: 	Caudata). 
HERPETOLOGICA 30(4):333-337. 

KURAMOTO, MITSURU 
1974. Experimental hybridization between the 

brown frogs of Taiwan, the Ryukyu Islands, and 
Japan. 
COPEIA 4:815-822. 

KUSHLAN, JAMES A. 
1974. Observations on the role of the American 
alligator (Alligator mississippiensis) in the 
southern Florida wetlands. 
COPEIA 4:993-996.  

MAIER, ALFRED, MARK DE SANTIS and EARL ELDRED 
1974. The occurrence of muscle spindles in 

extraocular muscles of various vertebrates. 
J MORPHOL 143:397-408, 6 fig., 3 tab. 

MAXON, L.R. and A.C. WILSON 
1974. Lactate dehydrogenases of the treefrog Hyla 
regilla: subunit hemologies and genetic 
variation. 
COPEIA 4:833-838. 

MODZELEWSKI, EDWARD and DUDLEY D. CULLEY, JR. 
1974. Occurrence of the nematode Eustrongylides 
wenrichi in laboratory reared Rana catesbeiana. 
COPEIA 4:1000-1001. 

MODZELEWSKI, EDWARD H., JR. and DUDLEY D. CULLEY, JR. 
1974. Growth responses of the bullfrog, Rana 
catesbeiana fed various live foods. 
HERPETOLOGICA 30(4):396-405. 

MOODIE, K.B. and T.R. VANDEVENDER 
1974. Pleistocene turtles from the Whetlock oil 
well locality, Graham County, Arizona. (Abstract). 
J ARIZ ACAD SCI 9(Proceedings supplement):35. 

- N - 

NAEGLE, S.R. and W.G. BROADLEY 
1974. Oxygen consumption of the desert tortoise 

in relation to size and age. (Abstract). 
J ARIZ ACAD SCI 9 (Proceedings supplement):17-18. 

- o - 

OLDHAM, R.S. 
1974. Mate attraction by vocalization in members 
of the Rana pipiens Complex. 
COPEIA 4:982-984. 

OREJAS-MIRANDA, B.R. and G.R. ZUG 
1974. A new tricolor Leptotyphlops (Reptilia: 
Serpentes) from Peru. 
PROC BIOL SOC WASHINGTON 87(16):167-174. 

- P - 

- L - 

LEE, JULIAN C. 
1974. The diel activity cycle of the lizard, 

Xantusia henshawi. 
COPEIA 4:934-940. 

LEWKE, ROBERT E. and RICHARD K. STROUD 
1974. Freeze-branding as a method of marking snakes. 

COPEIA 4:997-1000. 

LILLYWHITE, HARVEY B. and RICHARD J. WASSERSUG 
1974. Comments on a postmetamorphic aggregate of 

Bufo boreas. 
COPEIA 4:984-986. 

PHILIBOSIAN, RICHARD, RODOLFO RUIBAL, VAUGHAN H. 
SHOEMAKER and LON L. MCCLANAHAN 

1974. Nesting behavior and early larval life of 
the frog Leptodactylus bufonius. 
HERPETOLOGICA 30(4):381-386. 

PRESCH, WILLIAM 
1974. A survey of the dentition of the Macroteiid 

lizards (Teiidae: 	Lacertilia). 
HERPETOLOGICA 30(4):344-349. 

30 	 HERP. REVIEW 6(1) 	 MARCH, 1975 



- R - 

RENOUS, SABINE 
1974. Discussion sur la valeur phylogenique de 

divers caracteres empruntes a la myologie du 
membre anterieur des Lacertiliens. 
GEGENBAURS MORPHOL JAHRB 120(4):519-528, 3 fig. 

ROSEN, MICHAEL and ROBERT E. LEMON 
1974. The vocal behavior of spring peepers, Hyla 
crucifer. 
COPEIA 4:940-950. 

ROSS, C.A. and F.D. ROSS 
1974. Caudal scalation of Central American 

Crocodylus. 
PROC BIOL SOC WASHINGTON 87(21):231-234. 

- S - 

SCHOENER, THOMAS W. 
1974. Competition and the form of habitat shift. 

THEOR POP BIOL 6(3):265-307, 4 fig, 9 tab. 

SCHWARTZ, A. and O.H. GARRIDO 
1974. A new Cuban species of Sphaerodactylus 
(Gekkonidae) of the nigropunctatus complex. 
PROC BIOL SOC WASHINGTON 87(30):337-344. 

SINGH, L. 
1974. Chromosomes of six species of Indian snakes. 

HERPETOLOGICA 30(4):419-429. 

STEWART, MARGARET M. 
1974. Parallel pattern polymorphism in the genus 

Phrynobatrachus (Amphibia: 	Ranidae). 
COPEIA 4:823-832. 

SUZUKI, O. and K. KUWABARA 
1974. 	Mitotic activity and cell proliferation in 
primary induction of newt embryos. 
DEVELOP GROWTH DIFFERENTIATION 16(1):29-40. 

- T - 

TILLEY, STEPHEN G. 
1974. Structures and dynamics of populations of 

the salamander Desmognathus ochrophaeus Cope in 
different habitats. 
ECOLOGY 55(4):808-817. 

TOEWS, DANIEL P. and ANN MCRAE 
1974. Respiratory mechanisms in the aquatic sala-
mander Amphiuma tridactylum. 
COPEIA 4:917-920. 

TSO, E. C.-F. 
1974. An u/krastructural study on the Sertoli cell 

in the newt (Trituroides hongkongensis). 
ACTA ZOOL (STOCKHOLM) 55(3):217-223, 6 figs. 

VANDEVENDER, T.R. and N.T. TESSMAN 
1974. Late Pleistocene snapping turtles from 

southern Nevada. 	(Abstract). 
J ARIZ ACAD SCI 9(Proceedings supplement):34-35. 

VITT, LAURIE, J., JUSTIN D. CONGDON, ARTHUR C. 
HULSE and JAMES E. PLATZ 

174. Territorial aggressive encounters and tail 
breaks in the lizard Sceloporus magister. 
COPEIA 4:990-993. 

VITT, LAURIE J. and ROBERT D. OHMART 
1974. Reproduction and ecology of a Colorado 
River population of Sceloporus magister 
(Sauria: 	Iguanidae). 
HERPETOLOGICA 30(4):410-417. 

- W - 

WILSON, K.J. 
1974. The relationship of oxygen supply for 
activity to body temperature in four species 
of lizards. 
COPEIA 4:920-934. 

- Y - 

YNTEMA, C.L. 
1974. 	Incidence and progress of embryonic limb 

bud transplants in the turtle, Chelydra 
serpentina. 
J MORPHOL 144:453-462, 2 pls., 2 tabs. 

ANNOUNCEMENT 

The SSAR Editorial Committee and staff 
for Facsimile Reprints  in Herpetology  
for 1975: 

KRAIG ADLER, Editor 
JAIME VILLA, Assistant Editor 
Langmuir Laboratory 
Cornell University 
Ithaca, NY 14853 (USA) 

Editorial Committee: 

JAN CALDWELL 
State Biological Survey of Kansas 
(USA) 

FRANCIS R. COOK 
National Museums (Canada) 

FEDERICO MEDEM 
Estacion de Biologia Tropical 
"Roberto Franco" 
(Colombia) 

ALAN H. SAVITZKY 
University of Kansas (USA) 

MICHAEL TYLER 
South Australian Museum 
(Australia) 

The Society wishes to thank the retiring 
members of this Committee for their 
service during 1974: Roberto Donoso-
Barris, Universidad de Concepcion 
(Chile), Douglas A. Rossman, Louisiana 
State University (USA), and John W. 
Wright, Los Angeles County Museum (USA). 

MARCH, 1975 
	

HERP. REVIEW 6(1) 	 31 



  

1111111/III, 

   

CATALOGUE OF AMERICAN AMPHIBIANS 	 SOCIETY FOR THE STUDY OF 
AND REPTILES 

(Now published by the SSAR) 

A loose-leaf series of 2- to 4- page 
species accounts of the amphibians and 
reptiles of the Americas, with special 
emphasis on those in the United States 
and Canada. Accounts 1-150 were 
published from 1963 to 1972. 

Binder, Taxonomic Tabs, and  

Accounts 1-150. 

Individuals 	 $ 25.00 
INSTITUTIONS 	 $ 35.00 

Subscription to accounts 151-175  
(published through no. 163 to date) 

Individuals 	 $ 	6.00 
INSTITUTIONS 	 $ 12.00 

Write: 	HENRI C. SEIBERT, SSAR 
Department of Zoology 
Ohio University 
Athens, OH 45701 USA 

WANTED: Cope's The crocodilians, lizards 
and snakes of North America;Ditmar's The 
Reptile Book. 	CONTACT: 	Richard 	R. 
Montanucci, Dept. of Zoology, 	Clemson 
University, Clemson, SC 29631. 

FOR SALE: Two milk snakes; one male 
Lampropeltis mexicana alterna  and one 
female Lampropeltis mexicana  bl3iri(gray 
and orange phase) 	for $3671Pair). 
Contact: 

Norman Reichenbach 
1065 Marland Drive North 
Columbus, Ohio 43224 
(614) 267-1370  

AMPHIBIANS AND REPTILES 

Membership is open to anyone who is 
interested in amphibians and reptiles. 

Members have voting privileges in the 
Society. 	They receive the 	JOURNAL 
OF HERPETOLOGY ( 3 - 4 issues/year), 
HERPETOLOGICAL REVIEW (4 issues/year), 
HERPETOLOGICAL CIRCULARS, and FACSIMILE 
REPRINTS IN HERPETOLOGY (2-3 issues/ 
year). They may purchase other Society 
publications at reduced rates. 

Student Member 	 $ 8.00 

Regular Member 	 $ 10.00 

Sustaining Member 	 $ 15.00 

Contributing Member 	$ 20.00 

INSTITUTIONAL SUBSCRIPTION to 
"SSAR Package" (J HERPETOL, 
HERP. REVIEW) 	 $ $20.00 

(rite: 	HENRI C. SEIBERT 
Treasurer, SSAR 
Department of Zoology 
Ohio University 
Athens, OH 45701 USA 

****** ********************************* 

CLASSIFIED ADVERTISEMENTS are accepted 
at the discretion of the publisher. 
RATES may be obtained from the Editor. 

*** 	 

BACK COVER 

Western Slender Glass Lizard,Ophisaurus 
 a. attenuatus,  Douglas Co., Kansas. 

Photo by Joseph T. Collins. 
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