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Amflimmmmmmmmmommmmmmmmmmmmmmmmmmmwmmule 	  
E = 	 ..; S A k 	 g 
E 5 
E 
= 	The Society was founded in E 

1558 as THE UHIU HERPETOLOGICAL 
g SOCIETY. 	Following 	rapid g  
g growth 	of 	membership 	and E _ 
E expansion of operations, 	the I 
E organization became the SOCIETY g 
E FuR THE STUDY OF AhPHIBIANS AND = 
E REPTILES in 1967. 	 .  
= 	The 	SSAR 	encourages 	the B 
E acquisition 	of knowledge on B 
E amphibians and reptiles, 	and E 

the dissemination of scientific B 
1 information on these animals. g 
E It encourages the conservation 5 
E of wildlife in general, and of E 
5 amphibians and reptiles in E 
E particular. 	A major effort is g 
E made 	to 	achieve 	closer B = 
• cooperation 	and 	effective B 
E communications between amateur B 
E and professional workers. 
B 	Membership is open to anyone B 
B interested in amphibians and B 
g reptiles. 	Regular dues are $8, g 
B Foreign 	$0, 	Sustaining $10, B 
E Contributing $15, 	Life $150. g 
E Institutional subscriptions are B 

$10. 	Address 	inquiries about E 
g subscriptions and membership to g E the Treasurer. 
E .*********# ************ k****4*. 

OFFICERS 1971 
g I 
E 1 
E Chairman 
s 	ROBERT E. GORDON 
E Department of Biology 	g E 	University of Notre Dame 	g 

Notra Dame, Ind. 46556 
1 	 1 
g Chairman-Elect 
E CLARENCE J. McCOY 	 1 
B 	Carnegie Museum 

g Past Chairman   
B N. BAYARD GREEN i E 
s 	Marshall University  

g Secretary 	 E 
1 	JOSEPH T. COLLINS 
• Museum of Natural History  
B 	University of Kansas  . 
E Lawrence, Kans. 66044 	E 
B Treasurer and 	 E 
g Publications Secretary  E 

HENRI C. SEIBERT 
E i Department of Loology E E 
E Ohio University 	 g = 
B- 	 Athens, Ohio 45701 	 1 

g

• 

Directors  
1 	Class of 1971 	 g 
s 	RICHARD ETHERIDGE 	 E 

San Diego State College 	i 
E 	Class of 1972 	 .5 

g 	SHERMAN A. MINTON 	 g 
E Indiana Univ. Med. Center E

• 	

GEORGE R. ZUG 	 1 
U. S. National Museum E

• 	

Class of 1973 	 1 
E  • 

	

WILLIAM W. MILSTEAD 
1 	University of Texas 
• Editor, JOURNAL OF HERPETOLOGY 	B 
E J. P KENNEDY 	

E 
P. 	 g 

E Univ. Texas Graduate School 
E of Biomedical Science  
E 	 E 

.. B- Editor, Miscellaneous  
B-_ Publications 1 
B 	KRAIG ADLER 	 g 

University of Notre Dame 
E 1 
E E . 

• 

Assistant Publications 
 E Secretary  

= 	JAMES C. LIST   
. 

 
all State University 	E

E 
ilimmmimummmmmmummmmmmmmmmummmmmummmummi 

With this 	Issue of 	HR 	we 
welcome an additional 650 members 
and subscribers of the 
HERPETOLOGISTS' LEAGUE (those who 
are not also members of SSAR). 
As Indicated on this page and 
elsewhere, the cosponsorship of 
HR was one of the steps taken by 
the societies at the December 
meetings in Chicago. 

It has been our hope that HR 
would become truly a newsletter 
for 	all 	people interested 	in 
amphibians and reptiles, 	rather 
than just the organ of a single 
society. 	The action in Chicago 
has 	brought HR a giant step 
toward this goal. 

Another act of the SSAR Board 
provides an additional 	step in 
this direction. 	It 	voted 	to 
allow 	individuals who are not 
members of either society 	to 
subscribe 	separately 	to 
HERPETOLOGICAL REVIEW. There-
fore, this number is being mailed 
to some 300 subscribers of the 
CATALOGUE OF AMERICAN AMPHIBIANS 
AND REPTILES that are not HL or 
SSAR members -- just to show them 
what they have been missing. We 
are hopeful too that the new 
possibility 	of 	separate 
subscription will 	allow HR 	to 
expand 	Its circulation 	in the 
regional 	and 	specialized 
societies. We hope also to gain 
subscribers 	among 	the 	many 
ecologists, 	 embryologists, 
physiologists, 	parasitologists, 
and others who work with reptiles 
and amphibians, but who do not 
consider 	 themselves 
herpetologists. 	At 	least 
"Current Titles" should be of 
interest to all. 	If the 	"fringe 
groups" provide news items, etc., 
as well, the gain will be mutual. 

Three 	new 	Departments 	are 
introduced in this issue. A 
"Geographic Distribution Page" is 
Intended for new information on 
amphibian and reptile 
distribution, 	and the correction 
of erroneous 	information. 	A 
"Caribbean Research Page" will 
provide information on current 
research 	projects 	and 	other 
herpetological activities In this 
very active region. 	Perhaps of 
most importance on a long-term 
basis is the Initiation of a 
"Regional Society Page," intended 
to provide a place for recording 
the activities of some of the 
smaller herpetological associa- 
tions. 	We are 	hopeful 	that 
members who are interested in 
these various aspects of 	the 
field 	will 	find 	time 	to 
contribute to these new sections. 

	

Other departments are 	under 
consideration 	and some (e.g., 
karyozype records) 	are 	under 
development 	now. 	The broader 
base of our new readership should 
provide even greater opportunity 
for 	development. 	Your 
suggestions and aid 	will 	be 
greatly appreciated. 	HGD. 

ammmmmmmmmmiummmmummimmummmtlimmmonmmmy 

• HERPETOLOGISTS' LEAGUE 

E 	The Herpetologists' League Is g 
• an 	international 	organization B 
• established by Major Chapman g 
E Grant in 1936. 	It is dedicated E 
B to furthering knowledge of the g 
B biology 	of 	amphibians 	and g 
E reptiles. 

E

• 	

In 1970 It had 940 members E 
E and fellows, 	24 life members, E 
B 10 honorary members, and 400 g 
E institutional 	subscriptions to 

its journal, HERPETOLOGICA. 

g

• 	

All 	persons 	interested 	in g 
E herpetology are eligible for E 
E membership. Dues are $8 for g 
E members, 	$10 	for 	fellows. E 

Institutional subscriptions 	to B 
I HERPETOLOGICA are $15. 

B 	Address 	the 	Secretary- 
S Treasurer for information on g 

membership and subscriptions. 

EXECUTIVE COUNCIL 1970-1971 

President 
WILMER W. TANNER 
Department of Zoology 
Brigham Young University 
Provo, Utah 84601 

Vice President 
T. PAUL MASLIN 
University of Colorado 

E Past Presidents 

B 	KENNETH S. NORRIS 
B 	Oceanic Institute, Oahu 
B 	PHILIP W. SMITH 

Illinois Natural History 	I 
Survey 	 B 

E 

E 	JOHN M. LEGLER University of Utah 

E Secretary - Treasurer 
B HOBART F. LANDRETH 

Department of Biology 
Southwestern State College 
Weatherford, Okla. 73096 

E Council Members 
B 	Class of 1971 

JAMES R. DIXON 
Texas A & M University 

VICTOR H. HUTCHISON 
E 
	

University of Oklahoma 

SHERMAN A. MINTON 
Indiana Univ. Med. Center 

Class of 1973 

CLARENCE J. McCOY 
Carnegie Museum 

DAVID B. WAKE 
Univ. Calif. Berkeley 

RICHARD G. ZWEIFEL 
American Mus. Natur. Hist. B 

• RONALD ALTIG 
B 

• 

Editor-in-Chief, HERPETOLOGICA B 

• Department of Zoology 
Mississippi State Univ. 

• State College, Miss. 39762 = 
immuninuommunommommimmuntmmusimenummomemosta 

EDITORIAL 
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To the 141embers of the Ilerpetologists' League and *NW. 
loll may have noticed that the current issue of Ilerpetologicalubli 

"Review 

bears a. statement on the masthead of joint sponsorship for its pcation. 
In December, 191 0, at separate meetings, and later 13-1 committees in 

joint session, the governing boards of the 

V.10 

organizations approved. ann 

he 	

program to identify areas and acties in which interactio 

might bring about improvement in the several services offered to the 

herpetological coral-nity • In addition to 

pint 
sponsorship of the 

Vlerpetological Fteview for 

1911, 

reciprocal invitations to co-host the 

	

Albuquerque 'meeting of 

SSAFt., 

August 19-22, and the -Phi • 
	 ossibi 

ladelphia meeting 

of II 1,, during the Week, 

Deeedoev 

26'31, Will 
be 

made 

To examine the implications of long range interaction, and theplity' 

of a joint meeting. for 1912, the governing boards established connnittee 
consisting, of three niernbers from each org,allization. Pull reports of the 

o 

C0 

recoMmendations 

Will be 

made to the embed of the tw 

societies in August and again in December • The East. and West locations 

of tl-te two meetings strongly increases the possibility that a sign 

number of 
rnenlbers 

of the two societies will attend ai least one of the 

tv.lo meetig, and thus be on hand to discuss the Committee report. 

In the ineantirne, both of us would appreciate any comments you Might 
case to offer concerning the above action and suOstions for specific Ways 

and means of iMplernenting cooperative action. designed to 

streng,tbee. 
the 

connnunicative aspects 01 herpetologY, both oral and publishes. 

-Robert "E• Gordon 
	

Wilmer eil•I• fanner 

Chairrnan, SSAIt 
	

-Presidnt, I
-1 1

niversity  , 

University of Notre Dame 

	

Brigham Young -U  

	

Besides the President of HL and the Chairman of SSAR, who serve 	officio, 	the following were 
appointed to the committee mentioned 

Representing the SSAR 

KRAIG ADLER 
Department of Biology 
University of Notre Dame 
Notre Dame, Ind. 46556 

a bove: 
 

Representinv the  HL 

HOBART F. LANDRETH 
Department of Biology 
Southwestern State College 
Weatherford, Okla. 73096 

HERNDON G. DOWLING 
Department of Herpetology 
American Museum of Natural 
New York, N.Y. 10024 

HENRI C. SEIBERT 
Department of Zoology 
Ohio University 
Athens, Ohio 45701 

Hi s t ory  
CLARENCE J. McCOY 
Carnegie Museum 
4400 Forbes Avenue 
Pittsburgh, Penn. 15213 

VICTOR H. HUTCHISON, Chairman  
Department of Zoology 
University of Oklahoma 
Norman, Okla. 73069 

As indicated, V. H. Hutchison was elected Chairman of the committee at its first meeting. 
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SSAR'S KANSAS CITY MEETING 

One hundred and sixty-five persons, from 31 
states and 8 nations, attended the Society's 
Thirteenth Annual Meeting 27-30 August 1970 at 
the University of Missouri - Kansas City. The 
meeting was dedicated to guest of honor Edward 
H. Taylor in recognition of his major 
contributions to herpetology. 	Society Chairman 
Ronald A. Brandon opened the meeting by 
introducing our hosts: Richard Armitage, UMKC 
Provost and Dean of Faculties; Wesley J. Dale, 
Dean of the School of Graduate Studies; Henry A. 
Mitchell, Associate Dean of the College of Arts 
and Sciences; and Harold C. 	Burdick, Acting 
Chairman of the Department of Biology. 	Provost 
Armitage welcomed the Society to the campus. 

The highlight of the meeting was the symposium 
on "Evolutionary Biology of Anurans," organized 
by James L. Vial, Kraig Adler and William E. 
Duellman. It was supported financially by UMKC 
and presided over by W. Frank Blair. The 
consistently excellent presentations, containing 
some of the most significant papers on the 
subject in recent years, were followed by 
energetic 	discussions. 	A symposium volume 

edited by Dr. Vial, will 	be published by the 
University of Missouri Press. 

Twenty-four additional papers were presented 
during sessions 	presided over by William W. 
Milstead, 	Roy W. McDiarmid and M. J. Fouquette. 
Abstracts of these papers follow this report. 

The Board of Directors met Friday evening in a 
long 	and 	significant 	session. 	Several 
committees 	were 	authorized 	to 	make 
recommendations to the Board regarding: 	1) 
selection of future meeting sites, 2) financial 
planning, 	3) 	liaison 	with 	regional 
herpetological 	societies, 	4) 	liaison with 
national 	herpetological 	societies, 	5) 	SSAR 
history and membership campaign brochure. and 6) 
Society publications. 	Other 	important action 
included: 	1) selection of the University of New 
Mexico, Albuquerque, for the August 1971 	14th 
Annual 	Meeting; 	2) 	increasing of dues for 
regular members from $6.00 to $8.00, for 
sustaining members from $8.00 to $10.00, for 
foreign members from $5.00 to $6.00, and for 
institutional subscriptions from $10.00 to 
$16.00; 3) 	to 	increase Herpetological 	Review 
from 4 to 6 issues a year; 4) decision to 
publish abstracts of papers given at our annual 
meetings in Herpetological Review;  5) a policy 
to distribute a list of SSAR members and their 
addresses to all members of the Society. Other 
items of business were referred to appropriate 
committees for preparation of recommendations to 
a mid-year meeting of the Board which was held 
in Chicago during the December 1970 meetings of 
AAAS. 

At the Business Meeting on Saturday morning, a 
resolution 	prepared 	by 	the 	Committee on 
Conservation (N. Bayard Green, Chairman, M. 
Graham Netting, and Glenn Gentry) was read and 
approved: 

"RESOLUTION -- Whereas the Society for the 
Study of Amphibians and Reptiles, concerned with 
the future of the North American fauna, views 
the introduction, intended or unintended, of 
foreign reptiles and amphibians into the 
continent, and especially the United States and 
its possessions, as a threat to our native 
species, and also views with concern any effort 
to introduce our native species into other parts 
of the world. 

"Be it resolvad that the Society for the Study 
of Amphibians and Reptiles urges the United 
States Fish and Wildlife Service, and the 
various state departments of fish and game, to 
desist from introduction into the United States 
and its possessions of exotic wildlife, and to 
concern themselves with the betterment of our 
native wildlife and the saving of its habitats; 
and 
"Be it further resolved that the Society for 

the Study of Amphibians and Reptiles deplores 
the lack of emphasis on the potential long-term 
adverse evolutionary consequences of the 
introduction of exotic species that has marked 
past introductions and present attempts at 
introduction of game and pet species, some of 
which represent taxonomic groups not•compmising 
a part of our native fauna; and 
"Be it further resolved that the Society for 

the Study of Amphibians and Reptiles supports 
the effective control of the importation of 
amphibians and reptiles by the United States 
government and its agencies, and the enactment 
of appropriate legislation regulating 
responsible and proper confinement and security 
of imported species." 

Robert E. Gordon, Chairman of the Resolutions 
Committee, presented the following motion which 

was approved: 

"The Resolutions Committee moves that the 
Society express its appreciation to: 

1) Dr. Jamas Vial and his colleagues, William 
Milstead, 	Thomas Berger, Donald Smith, 
James Stewart, 	Cathy Ewert, Cathy Hunt, 
Roger Jensen, 	Linda Folkman and 	Paul 
Anderson, all members of the local 
committee, for their dedication and effort 
that insured the great success of the 13th 
annual meeting. 

2) The University of Missouri - Kansas City 
for provision of the excellent facilities 
and helpful 	services 	in 	support 	of 
scholarly 	activity on the biology of 
amphibians and reptiles. 

3) The Symposium participants 	for 	their 
stimulating and enthusiastic contributions 
on the state of our knowledge of anuran 
evolution. 	We look 	forward 	to 	the 
publication of this survey of contemporary 
anuran biology." 

The Banquet and Social were held Saturday 
evening at the Roundtable Restaurant. 

Presentation of the guest of honor award to 
Edward H. Taylor (right) by SSAR Chairman Ronald 
A. Brandon (left) and Meeting Chairman James L. 
Vial. 
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MEETING PROGRAM 

THURSDAY, AUGUST 27. All. 

REGISTRATION: 	University Student Center 	(Main 
Lobby). 

CALL TO ORDER: 	Ronald A. Brandon (S. Illinois 
Univ.), Chairman of the Society. 

Welcome: Richard Armitage, Provost and Dean of 
Faculties, UMKC. 

Introduction of Sponsors: 

Wesley 	J. 	Dale, Dean, 	School of Graduate 
Studies, UMKC. 

Henry A. Mitchell, Associate Dean, 	College of 
Arts and Sciences, UMKC. 	Harold C. Burdick, 
Acting Chairman, Department of Biology, UMKC. 

SYMPOSIUM: 
EVOLUTIONARY BIOLOGY OF ANURANS. 

W. Frank Blair (University of Texas), Presiding. 

	

SESSION I. 	THURSDAY. PM . 

Introduction: 	Major 	Problems 	in 	Anuran 
Evolution. 	W. Frank Blair (Univ. Texas). 

Origin and Early Evolution of Anurans. 	Richard 
Estes (Boston Univ.) and Osvaldo Reig 	(Univ. 
Central Venezuela) (Presented by Estes). 

Bones, Frogs and Evolution: 	A Phylogenetic 
Dilemma. Linda Trueb (Univ. Kansas). 

Transition from Archaic to Advanced Frogs. John 
D. Lynch (Univ. Nebraska). 

Biochemical Techniques and Problems in Anuran 
Evolution. Sheldon I. Guttman (Miami Univ. 
Ohio). 

Panel Discussion: 	Joseph A. Tihen (Univ. 	Notre 
Dame), Moderator. R. Estes, 0. Relg, 	L. Trueb, 
J. Lynch, and S. Guttman; Discussants. 

SYMPOSIUM. SESSION II. 
FRIDAY, AUGUST 28. AM. 

Evolution of Mating Behavior. George B. Rabb 
(Chicago Zool. Park). 

Evolution of Reproductive Adaptations. 	Stanley 
N. Salthe (Brooklyn Coll., New York) and William 
E. Duellman (Univ. 	of Kansas) (Presented by 
Sal the). 

Evolutionary Patterns 	in Larval 	Morphology. 
Priscilla Starrett (Univ. S. California). 

Ecological and Behavioral Adaptations of Anuran 
Larvae. Richard Wassersug (Univ. California 
Berkeley). 

Panel Discussion: 	Robert F. Inger (Field Museum 
of Natural 	History), 	Moderator. 	G. Rabb, S. 
Salthe, 	W. 	Duellman, 	P. 	Starrett 	and 	R. 
Wassersug; Discussants. 

Participants in SSAR Symposium on "Evolutionary Biology of Anurans." ROW 1 (seated left to right): 
Arne Schiotz, Sheldon I. Guttman, Priscilla Starrett, W. Frank Blair, Linda Treub, Stanley N. 
Salthe, James P. Bogart. ROW 2: Jay M. Savage, John D. Lynch, George B. Rabb, Ian Straughn, Dean 
E. Metter, Richard Estes, Robert F. Inger, Richard Wassersug, David J. Merrell, William E. 
Duellman, Osvaldo Reig. 	Not shown: Joseph A. Tihen. 
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SYMPOSIUM. SESSION III. FRIDAY. PM . 

The Geographic Distribution of Frogs: Patterns 
and Predictions. Jay M. Savage (Univ. S. 
California). 

Evolution of Karyotypes. 	James P. Bogart (Univ. 
Texas). 

Evolution 	of 	Mating 	Calls: 	Bioacoustical 
Considerations. 	Ian Straughn 	(Univ. 	Coll. 
Townsville, Queensland, Australia). 

Evolution 	of 	Mating 	Calls: 	Ecological 
Considerations. 	Arne 	Schiotz 	(Danmarks 
Akvarium, Charlottenlund, Denmark). 

Ecological 	Genetics 	of Anurans. 	David J. 
Merrell (Univ. Minnesota). 

Panel 	Discussion: 	Dean 	E. 	Metter 	(Univ. 
Missouri-Columbia), 	Moderator. 	J. 	Savage, J. 
Bogart, I. Straughn, A. Schiotz and D. 	Merrell; 
Discussants. 	Concluding Remarks: 	W. 	Frank 
Blair. 

FRIDAY EVENING. 

BOARD OF DIRECTORS MEETING: University Student 
Center (Alumni Lounge). 

CONTRIBUTED PAPERS 
SESSION I. SATURDAY, AUGUST 29. AM. 

William W. Milstead (UMKC), Presiding. 

Further studies on serological 	relationships 
among colubrid snakes. Sherman A. Minton and 
Sylvia K. Salanitro (Indiana Univ. Med. Center) 
(Presented by Minton). 

Two more toxic salamanders: Ambystoma maculatum 
and Cryptobranchus alleganiensis. Edmund D. 
Brodie, Jr. (Clemson Univ.). 

Comments 	on boid (Serpentes) relationships. 
Herndon G. Dowling (Amer. Mus. Natur. Hist.). 

Aggressive behavior among Costa Rican anoline 
lizards. 	Anthony A. Echelle, Alice F. Echelle 
(Univ. 	Oklahoma) 	and Henry S. 	Fitch 	(Univ. 
Kansas ) (Presented by Echelle). 

Effect of cyclic injections of melatonin on the 
biological clock of larval Ambystoma tigrinum. 
Douglas H. Taylor (Univ. Notre Dame). 

Natural 	hybridization between Bachia intermedia 
and Bachia barbouri (Sauria: Teiidae). 	James R. 
Dixon (Texas A & M Univ.). 

Comparative studies on activity patterns of 
Desmognathus quadramaculatus and Leurognathus 
marmorata. James L. Vial and James R. Stewart 
(UMKC) (Presented by Stewart). 

Physiological comparisons of desert and montane 
populations of Ambystoma tigrinum. Jeff Delson 
and Walter G. Whitford (New Mexico State Univ.) 
(Presented by Delson). 

CONTRIBUTED PAPERS 
SESSION II. SATURDAY. P1.1. 

Roy W. McDiarmid (Univ. S. Florida), Presiding. 

Geographic variation of Ameiva undulata (Sauria: 
Teiidae.) Arthur C. Echternacht (Boston Univ.). 

A serum protein study of Ozark Cryptobranchus. 
Edward Wortham and Max A. Nickerson) Arkansas 
State Univ.) (Presented by Wortham). 

Toward a quantification of the ecological niche. 
Wm. W. Milstead (UMKC). 

A comparative study of the body movements of 
displaying males of the lizard genus Sceloporus 
(Iguanidae). James R. Purdue (Univ. Oklahoma). 

Squamation 	in caecilians. 	Edward H. 	Taylor 
(Univ. Kansas). 

A 	new 	species 	of 	Batrachoseps 	(Slender 
Salamander) from 	the 	desert 	of 	Southern 
California. 	Arden H. Brame, Jr. (Eaton Canyon 
Nature Center). 

Display behavior of Sceloporus horridus. 	Louis 
J. Bussjaeger (Univ. Oklahoma). 

Development of tadpoles of Hyla gratiosa and 
Hyla femoralis. Ronald Altig (Mississippi State 
Univ.). 

Special Illustrated Presentation: 	The Ozarkian 
Wildlife 	Region. 	Leland 	Payton 	(Sedalia, 
Missouri). 

CONTRIBUTED PAPERS 
SESSION III. SUNDAY, AUGUST 30. AM. 

M. 	J. 	Fouquette 	(Arizona 	State 	Univ.), 
Presiding. 

The 	ecology 	and 	distribution 	of Eurycea 
longicauda melanopleura and Eurycea lucifuga in 
western Missouri. H. Patrick Woolley (East 
Central Junior Coll. Missouri). 

The formation of tadpole holes. 	Jeffrey H. 
Black (Univ. Oklahoma). 

Seasonal 	movements 	and 	home 	range 	of 
Desmognathus fuscus throughout an annual cycle. 
Ray E. Ashton, Jr. (Miami Univ. Ohio). 

Hybridization experiments 	involving Ambystoma 
dumerilii. 	Ronald A. 	Brandon 	(South 	Illinois 
Univ.). 

Concerning the taeniata group of the genus 
Tantilla 	(Serpentes: 	Colubridae). 	Alan 	H. 
Savitzky and Hobart M. Smith (Univ. 	Colorado) 
(Presented by Savitzky). 

The comparative courtship behavior of Chrysemys 
concinna 	suwanniensis and Chrysemys scripta 
elegans. 	John D. Davis (Mississippi State Coll. 
Women) and Crawford G. Jackson, Jr. 	(San Diego 
State Coll.) (Presented by Davis). 

Analysis 	of discontinuous variation 	in the 
Central American snake ScolecophiS atrocinctus 
(Colubridae). Stephen R. Edwards (Univ. 
Kansas). 

Noteworthy records of reptiles and amphibians 
from the southeastern United States. Bruce 
Means (Florida State Univ.). 
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ALTIG, RONALD (Miss. State U.). Development of tadpoles of 
Hyla gratiosa  and Hyla femoralis.  

Development 	of 	laboratory-reared 	tadpoles of Hyla 
gratiosa  and Hyla femoralis  from Okaloosa County, Florida 
was 	followed from gastrulation until rear limb buds 
appeared. 	Emphasis was 	placed 	on color 	pattern 
development. The larva and premetamorphic tadpole of H. 
gratiosa  has a unique striped and banded pattern that 
develops at about the time the eye appears, and this 
pattern is distinct from that of the prometamorphic 
tadpole. The prometamorphic tadpole undergoes considerable 
diel color change. The striped pattern typical of H. 
femoralis  tadpoles does not fully develop until some time 
after the operculum closes. At first the tail musculature 
is bicolored. Later the lateral and dorsolateral light 
tail stripes are delimited, and the light dorsolateral body 
stripe is obliterated. 

These patterns are probably important in camouflage. H. 
gratiosa  tadpoles undergo an ontogenetic behavioral chang. 

ASHTON, RAY E. JR. (Miami U.). Seasonal movements and home 
range of Desmognathus fuscus  throughout an annual cycle. 

Thirty-five Dusky salamanders were tagged with Cobalt-60 
(35-50 microcuries) and their movements monitored with a 
survey meter and scintillation probe. Distances moved, 
temperature ot air, water, and substrata were taken each 
time the animal was located. 

Average home range was calculated to be 1.67 meters 
squared with the largest area being 3.6 meters squared. 
The longest movement in one week was 10.2 meters, in 
twenty-four hours, 1.5 meters. 

Winter movement was centered around underground spring 
and seepage areas where the temperature never dropped below 
3°C. Average depth of these areas was about 30 cm. As 
many as fifteen adult Desmognathus  fuscus were found in a 
20 cm. squared area of one such retreat. These areas were 
composed of gravel and small pieces of limestone around 
which there was a constant flow of water. All salamanders 
found in this area seemed quite active. 

BEZY, ROBERT L. (Los Angeles County Phis. Nat. Hist.). 
Systematic problems in the family Xantusiidae  (Sauria). 

Highly disjunct local populations with varying degrees of 
morphologic divergence make difficult the task of defining 
evolutionarily meaningful (or even morphologically 
consistent) species units in the family Xantusiidae. 

 Selective pressures for saxicolous adaptations have led to 
morphologic convergence at the -subspecies, species, and 
near-generic levels. Data on karyotypic variation, when 
considered together with morphologic, biogeographic, and 
ecologic information aids in the solution of generic and 
species problems in this small but puzzling family. 

********* ***** ******************** #711.********* **** 

BLACK, JEFFREY H. (U. Oklahoma). The formation of tadpole 
holes. 

Tadpole holes are circular depressions formed in soft 
layers of silt and fine sand in the bottom of shallow 
ponds. Tnese are interesting features to geologists as 
they may be buried, fossilized, and preserved in the fossil 
record. Their formation has been attributed to 
interference ripple-marks, gregarious fish and tadpoles. 

During the past 3 years in Oklahoma, over 30 temporary 
pools and the tadpoles inhabiting them have been observed. 
Tadpole holes were not .present until May, 1970, during 
which time their formation was observed in a pool basin 
newly formed by road construction, 15.5 miles east of 
Norman, Cleveland County, Oklahoma. Numerous circular 
depressions with a diameter of 23 to 57 mm and a depth of 5 
to 15 mm were regularly spaced over nearly the whole bottom 
of the pool. These circular depressions were made by the 
feeding activities of Bufo americanus charlesmithi  and 
Pseudacris streckeri  tadpoles. Depressions were further 
developed by aquatic beetles, snails and fairy shrimp. 

BLAIR, W. FRANK (U. Texas). Major Problems  in Anuran 
Evolution. 

Two main themes are discussed. 	One addresses the 
accuracy of presently existing schemes for classifying the 
Anura, especially the higher categories, and the accuracy 
of our presently existing knowledge of the evolutionary 
history of the anuran taxa. The second theme concerns the 

suitability of anurans as 	material 	for elucidating 
evolutionary principles and mechanisms. 

The multidisciplinary approach is stressed. Anurans are 
very well suited for the study of karyotypes, genetic 
compatibility, behavioral isolating mechanisms including 
those of mating call difference and response, and 
biochemical differences in such things as skin secretions 
and blood proteins. Added to the conventional characters 
of external morphology, osteology and myology, the sum of 
all of these attributes gives confidence in the conclusions 
that can be drawn. 

Several examples of the utility of the modern methods in 
improving anuran classification are cited, as are potential 
sources of error if too few kinds of information are used. 

Examples from Buto are used to illustrate the utility of 
the multidisciplinary approach in establishing best 
estimates of the area of origin and history of spread of a 
particular taxon. 

Possible utility of anurans toward a better understanding 
of the meaning of latitudinal gradients in species 
diversity and ot the mechanisms of speciation of tropical 
animals are discussed. 

BOGART, JAMES P. (U. Texas). Evolution  of Karyotypes  in 
Anurans.  

Recent advances in methodology combined with an increased 
sampling of species enables us to come to a better 
understanding ot the evolution of karyotypes in the Anura. 
Chromosome numbers in themselves are not sufficient 
information. Some species with the same chromosome number 
may be distantly related while other species in the same 
genus may have varying numbers. Several types of chromosal 
mutation may be demonstrated in the Anura. 

Knowledge of karyotypic variation in some groups is 
helpful in understanding the evolution of the various 
genera and species. Karyotypic examination of large 
numbers of species and genera often reveals interesting 
patterns and relationship. The family Hylidae may be taken 
for an example. Chromosome numbers vary in this family 
from 18 to 52 (2n). Most of the karyotypes may be derived 
from a basic leptodactylid karyotype which has 26 
chromosomes. In the genus Hyla,  there are three major 
chromosomal groupings which would indicate very distant 
relationships for these groups. Other groups of species 
which have been given generic status are chromosomally very 
similar to species of Hyla  and possibly do not warrant 
generic distinctness. It is often possible to group 
species on tne basis of karyotypic similarity. 

BRAME, ARDEN H. JR. (Eaton Canyon Nature Center). A new 
species of Batrachoseps  (Slender Salamander) from the 
desert of Southern California. 

The surprising discovery was made in the late summer of 
1969, of a population of Batrachoseps  living in a tributary 
of Deep Canyon, south and above the town ot Palm Desert, at 
an elevation of 2500 ft., Santa Rosa Mtns., Riverside Co., 
California. This record represents the eastern-most 
locality and most arid environment for a salamander in 
California. The protected canyon has a continuous water 
seepage along the west facing cliff-like slopes that 
trickles above and below the limestone sheeting. The 
Batrachoseps  seek shelter beneath the limestone during the 
hot dry months and migrate out to the canyon floor in the 
wetter winter months. Due to the less than an acre size of 
the locality and its uniqueness, it is urged that this 
Batrachoseps  be placed on the rare and endangered list. 
The distinguishing characters of the Desert Slender 
Salamander are low numbers of trunk vertebrae (19-20); very 
large heads; long legs; large feet; reduced phalangeal 
formula of 0-2-3-2 for both hands and feet; and distinctive 
blackish maroon ground color spotted with silver and brassy 
iridophores dorsally and venter of tail flesh colored. The 
Desert Slender Salamander is one of the relict primitive 
forms in the genus. Its closest relative is Batrachoseps 
stebbinsi,  the Tehachapi Slender Salamander. 

BRANDON, 	RONALD 	A. (So. Illinois U.). Hybridization 
experiments involving Ambystoma dumerilii. 

Reproductive compatibility between Ambystoma dumerilii, 
the Lake Patzcuaro achoque, and other species of 
ambystomatid salamanders is being tested under laboratory 
conditions. These data, and others related to 
reproduction, add to the understanding of relationships 
among Mexican ambystomatids. 
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Some results ootained thus far are: (1) There is a high 
potential tor interbreeding between A. dumerilii and A. 
mexicanum, the Xochimilco axolotl; reciprocal crosses 
through both artificial insemination and spontaneous 
interspecitic courtship yield offspring with no increase in 
embryonic detormity or larval mortality. (2) No reduction 
in embryonic or larval viability occurs in crosses between 
A. dumerilii and Michoacan A. amblycephalum (7) and 
Illinois A. tigrinum. (3) Some embryonic deformity and 
prehatching mortality appear in crosses between A. 
dumerilii and South Carolina A. talpoideum. (4) A small 
number of hybrid A. dumerilii female x Rhyacosiredon 
rivularis male developed normally. Larvae from all crosses 
are being raised for eventual tests of interhybrid and 
backcross fertility. 

BRODIE, 	EDMUND D. JR. 	(Clemson U.). Two more toxic 
salamanders: Ambystoma maculatum and Cryptobranchus 
alleganiensis. 

Injections or skin secretion from Ambystoma maculatum and 
Cryptobranchus alleganiensis into white mice proved lethal. 
Secretion was collected from enlarged glands concentrated 
along the tail ridge and parotoid region of A. maculatum; 
gland distribution is like that found in A. gracile and A. 
rosaceum. Defense posturing places these regions in 
proximity to the stimulus. The secretion of A. maculatum 
causes a drying, burning sensation to the tongue. 

The skin secretion from C. alleganiensis was collected 
generally from the dorsal surface. This secretion is very 
bitter and causes a drying sensation to the tongue but does 
not burn. 

Although lethal when injected, skin of 	these 	two 
salamanders was not toxic when injested by white mice and 
chickens. Skin secretions are nevertheless probably 
effective in repelling would-be predators. 

BUSSJAEGER, LOUIS J. (U. Oklahoma). Display behavior of 
Eceloporus horridus. 

Display-action patterns were determined tor the three 
subspecies 	of 	S. horridus from 287 filmed displays 
performed by 34 individuals from 10 localities. 
Subspecitic and geographic variations were apparent in 
their displays. Most unique was that three different 
display-action patterns . were tixed in the species, two in 
each subspecies. Many individuals performed either pattern 
at random. This is the first report of significant pattern 
variations fixed within the display of individual lizards 
as well as the species. 

DAVIS, JOHN D. (Miss. State U. for Women) and CRAWFORD G. 
JACKSON, JR. (San Diego State College). The comparative 
courtship behavior of Chrysemys concinna suwanniensis and 
Chrysemys scripts  elegans. 

The courtship displays of the Suwannee cooter, Chrysemys 
concinna suwanniensis and the red-eared turtle, Chrysemys 
scripta elegans were analyzed by high-speed videotape and 
photographic procedures. Fixed action patterns involving 
the forelimbs and foreclaws of the male were identified and 
described. Detailed examination and analysis reveals that 
a complex and highly stereotyped courtship display exists 
in the two species. Distinct male postures were described 
and analyzed quantitatively. It is suggested that the 
complex motor patterns involving the sexually dimorphic 
toreclaws of the males may have evolved from signal 
functions transferred from the jaws to the forelimbs. The 
biosystematics of the genus Chrysemys suggest that such 
studies may be of value in understanding taxonomic 
affinities and micro-evolution within this group. 

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

DELSON, JEFF and WALTER G. WHITFORD (New Mexico State U.). 
Physiological comparisons of desert and montane populations 
of Ambystoma tigrinum. 

Studies on the comparative ecology of montane and desert 
populations of Ambystoma tigrinum over the past three years 
in Southern New Mexico demonstrated marked differences in 
microhabit utilization and life history suggesting possible 
physiological adjustments in these populations. Field 
observations on a desert population under conditions of 
pond drying suggested that these animals might have higher 
thermal tolerance and dessication limits than montane 
environments. 

Measurements of the critical thermal maxima (CTM) of 
these populations showed that large neotenic forms from the 
desert had a significantly higher CTM than those from the  

mountains while the reverse was found in larva of smaller 
size. Desert neotenic and larval forms had signiticantly 
higher CTM than did transformed individuals of the same 
size class. There was no significant difference in vital 
limits of dessication between small and large transformed 
adults. However, a signiticant difference in per cent 
weight loss was noted between animals dessicated in the 
laboratory and those dessicated under "natural" conditions. 

Preliminary studies on the body chemistry of adults after 
one month in a terrestrial environment showed a 
significantly higher concentration of serum milliosmolytes 
and serum urea. 

DIXON, JAMES R. (Texas A e. M U.). Natural hybridization 
between Bachia intermedia and Bachia barbouri (Sauria: 
Teiidae). 

Abstract not received. 

	 ►► 	  

DOWLING, HERNDON G. 	(Amer. Bus. Nat. Hist.). Comments on 
boid (Serpentes) relationships. 

Several lines of approach in recent years have suggested 
that tne division of the Family Boidae into "pythons" and 
"boas" is overly simplistic. Robert Hoffstetter (1946) was 
among the first to point this out, and he was followed by 
L. D. Brongersma (1951), A. S. Romer (1956), Garth 
Underwood (1967), and others. 

Most of the information offered to date has served to 
split oft one or a few genera into smaller groupings, but 
none has been well defined. Recent information on 
chromosome type and hemipenis morphology give additional 
information on relationships. 

A large group of boids, including both "pythons" and 
"boas" proves to have a characteristic karyotype. However, 
Corallus on one hand and Eryx on another have distinctive 
chromosome patterns. The relationships suggested by 
hemipenis morphology also cuts across the "boa-python" 
border. A completely redrawn pattern of boid relationships 
may ensue from this new information. 

ECHELLE, ANTHONY A., ALICE F. ECHELLE (U. Oklahoma) and 
HENRY S. FITCH (U. Kansas). Aggressive behavior among Costa 
Rican anoline lizards. 

The aggressive displays of six species of Costa Rican 
knolls will be described. Sympatric pairs of species were 
distinctly different in both of two important components of 
anole display: (1) the display-action-pattern, and (2) the 
nature of the dewlap. The dewlaps of sympatric species 
differed in all of three characteristics -- color, size, 
and shape. Regression analysis of dewlap area versus body-
size appears to be useful in studies of the 
interrelationships 	between ecological factors and the 
nature of the display. 

ECHTERNACHT, ARTHUR C. (Boston U.). Geographic variation of 
Ameiva undulata (Sauria: Teiidae). 

Geographic variation among 45 	samples 	drawn 	from 
throughout the range of Ameiva undulata in Mexico and 
Central America was studied utilizing a modification of 
Gabriel's Sums of Squares Simultaneous Test Procedure (SS-
STP). Approximately 25 characters of scutellation, color 
and pattern were examined. Clines are numerous and most of 
them parallel the essentially linear form of Middle 
America. There appears to be a "Tehuantepec X" similar to 
the "Panamanian X" of Dunn in that clines for various 
characters cross the isthmus in both directions. Ameiva 
undulate tnomasi Smith and Laufe is synonymized with A. 
chaitzami  Stuart, and the placement of A. festive miadis 
Barbour and Loveridge in the synonymy of A. undulata is 
supported. 

EDWARDS, STEPHEN R. (U. Kansas). Analysis of discontinuous 
variation in the Central American snake Scolecophis 
atrocinctus (Colubridae). 

Specimens of Scolecophis atrocinctus were examined for 
variation in a number of characters. Basic statistics were 
calculated followed by univariate and multivariate 
statistical analyses to establish levels of significance in 
highly variable characters. It was determined that two 
distinct pnena were contained in the species. 
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ESTES, RICHARD (Boston U.) and OSYALDO A. REIG (U. Central 
Venezuela). The Fossil Record of Frogs: A Review of the 
Evidence. 

The fossil record of frogs is limited. Although some 
very significant finds have been made, few Triassic and 
Jurassic deposits are known of the type likely to contain 
frog fossils. Wide-spread aridity indicated in Triassic 
sediments and the paucity of Jurassic continental deposits 
probably will always combine to make recovery of extensive 
frog fossils unlikely. Since presently known Jurassic 
frogs are in great part rather closely related to modern 
forms, late Paleozoic and Triassic fossils are especially 
needed to clarify the early evolution of the group. 

Current work in frog phylogeny has made little use of the 
existing fossil record. Since interpretation of several 
Mesozoic frog fossils has been subject to differences of 
opinion, the usefulness of this paper has been telt to lie 
in resolving some of tnese differences and in evaluating 
some or the character-states found in the most important 
forms. 

The following are the major problems tnat will be dealt 
with in the symposium paper. Space limitation prevents 
discussion of these problems here. 

1. Doleserpeton and lissamphibian ancestry 

2. Triadobatrachus as a frog ancestor 

3. Vieraella, the earliest known frog (early Jurassic) 
and its relationships 

4. Notobatrachus and its position in frog evolution 

5. The Paleobatrachidae and their fossil record 

6. Major diversification of frog families 

7. Problems in the study of fossil frogs 

GUTTMAN, SHELDON I. 	(Miami 	U. 	Ohio). 	Biochemical 
Techniques and Problems in Anuran Evolution. 

In recent years, systematic evaluation of groups of 
organisms has been facilitated by the use 	of 	non- 
morphological techniques. One of the newest of these 
techniques, biochemical analysis, has been of great value 
in corroborating, and in some cases, modifying, phylogenies 
of Drosophila, coleopterans, primates and certain plants. 

Few biochemical studies of anurans have been made. These 
analyses have determined patterns of integumental 
pteridines, parotoid gland secretions, general skin venoms, 
blood proteins and organ homogenates. Chromatographic, 
electrophoretic and serological techniques have been 
employed. Results of these studies indicate individual 
variation, polymorphism, interpopulation variation, species 
specificity and some higher order relationships. The 
absence of a trend in any biochemical system examined is 
evident; this may be due to investigations being few in 
number, non-uniform techniques being utilized and/or a lack 
of concentrated effort by biochepical systematists to 
supplement findings based on other non-morphological and 
morphological methods. 

Future biocnemical work, if properly oriented, can be of 
great value in determining anuran phylogeny. Sophisticated 
quantitative procedures, such as microcomplement fixation, 
are presently available to evolutionists for use in 
clarifying difficult problems of relationship at all anuran 
taxonomic levels. 

LYNCH, JOHN D. (U. Nebraska). The Transition from Archaic 
to Advanced Frogs. 

Early classifications of the anurans sought to cite the 
distinctions between living groups rather than to point out 
their similarities. In any classification both qualities 
are needed in order to have a realistic classification. 
The arrangements proposed by Cope, Bculenget, Noble, Orton, 
Hecht, Griffiths, Inger, and Kluge and Farris suffer from 
the small number of characters employed and with the 
exceptions of the last few, suffer from stressing one or 
two characters as "more fundamental" for interpreting 
phylogeny. 

The characters employed and their weighting are the basis 
of any classification. The one proposed here employs 34 
equally weighted characters, 22 of which are osteological, 
five myological, three larval, and four additional non-
osteological. Primitive character-states are scored 0, 
derived states 2. Scoring each character equally, the sums  

for each of approximately 40 family groups may be compared: 
low values reflect the retention of more primitive 
character-states whereas high values reflect the retention 
of few primitive character-states and the acquisition of 
more derived (advanced) states. 

Tnree levels of organization are apparent: (1) Ascaphidae 
and Discoglossidae, (2) Pelobatidae, Pelodytidae, 
Cycloraninae, and Heleophryninae, and (3) all other frogs 
including pipids and some leptodactylids at the base and 
the microhylid groups at the apex. This arrangement is an 
evolutionary grade and fails to account for cladistics. It 
does point out that pipids and rhinophrynids are not 
appropriately included in the "archaic frogs." 
Characterizing archaic and advanced frogs is difficult when 
many characters are employed because it ignores the 
transitory groups (Pelobatidae and Old World 
leptodactylids) and the division attempts to include pipids 
and rninophrynids as archaic frogs. If we insist on formal 
recognition or Archaic and Advanced trogs, the only Archaic 
frogs are the Ascaphidae and Discoglossidae. 

A small group like the Anura is unduly burdened by 
suborders. I propose that supratamilial groups be denoted 
by superfamilies. Thus the Ascaphoidea includes Ascaphidae 
and Discoglossidae, the Pelobatoidea includes 
Myobatracnidae (Old World "leptodactylids"), Pelobatidae, 
Pelodytidae, Rhinophrynidae, and Sooglossidae, the Pipoidea 
includes Pipidae, the Bufonoidea includes Bufonidae, 
Centrolenidae, Dendrobatidae, Hylidae, Leptodactylidae, 
Pseudidae, and Rhinodermatidae, and the Ranoidea includes 
Microhylidae and Ranidae (tentatively including 
Hyperoliidae and Rnacophoridae). 

•* 

MERRELL, DAVID J. (U. Minn.). 	Ecological Genetics with 
Anura. 

Ecological genetics stems trom the union of population 
genetics and population ecology. It is the study of the 
ways in which natural populations are adapted to their 
physical and biological environments, and the mechanisms by 
which populations respond to environmental change. 

The burnsi and kandiyoni polymorphisms in the leopard 
frog, Rana pipiens, were chosen in order to study some of 
the theoretical and mathematical concepts of population 
genetics and population ecology in natural populations. 
Both field and laboratory studies were conducted. 

The results of these studies gave a clearer picture of 
the distribution and frequency of these dominant genes in 
the Upper Midwest. Heterosis has been shown to be an 
unlikely explanation for the polymorphisms. Instead the 
burnsi type appears to survive the winter somewhat better 
than the wild type pipiens, and kandiyohi, which seems 
confined to the prairies, seems to metamorphose earlier 
than pipiens, an adaptive advantage where breeding ponds 
tend to dry up prematurely. 

Other studies have demonstrated natural selection against 
a deformity, and have permitted a comparison between 
population size based on mark-recapture data and Wright's 
"effective size" of the breeding population based on egg 
mass counts. 

MILSTEAD, 	WILLIAM W. 	(U. No.-Kansas City). Toward a 
quantification of the ecological niche. 

The suggestion is made that a finite number of broad 
ecological niches exist in any biome type, and that these 
niches may be defined by comparisons or ecological 
equivalents from different continents. Biological points 
of comparison should include ecology and physiology as well 
as morphology. 

MINTON, SHERMAN A. JR. and SYLVIA KENDALL SALANITRO (Ind. 
U. Med. Cnti.). Further Studies on Serological 
Relationships among Colubrid Snakes. 

Sera of 22 species of colubrid snakes were studied by 
immunoelectrophoresis using antisera against Coluber 
constrictor, Elaphe vulpina, Natrix sipedon,  Najd  naja and 
Crotalus horridus to develop the preparations. Development 
of a snake serum with its homologous antiserum gives a 
pattern of seven or eight precipitin arcs. Some of these 
represent components widely shared among snakes while 
others are more or less specific for closely related taxa. 

Two serological groups can be distinguisned in our 
material. 	One consists of Elaphe (3 sp.), Lampropeltis (2 
sp.) and Pituophis melanoleucus. 	The otner consists of 
Natrix 	(4 	sp.), 	Thamnophis 	(2 	sp.), 	and Regina  
septemvittata. Serologically these groups are as distinct 
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from each other as they are from Raja and Crotalus. 
Coluber constrictor is somewhat intermediate between the 
two but closer to Elaphe. Four Old World colubrids, 
Coluber jugularis, C. ravergieri, Spalerosophis diadema and 
Malpolon monspessulanus, are serologically intermediate 
between Coluber constrictor and Elaphe. Psammophis 
schokari, Trimorpnodon biscutatus, Leotodeira maculata, and 
Heterodon platyrhinos do not tit either of the above groups 
nor do they appear to be closely related to one another. 

PURDUE, JAMES R. (U. Oklahoma). A comparative study of the 
body movements of displaying males of the lizard genus 
Sceloporus (Iguanidae). 

Males of the species of the genus Sceloporus display by 
performing a series of push-ups involving their forelegs 
and, to varying degrees, their hindlegs. The amount of 
shoulder and nip movement per push-up was quantified by 
calculating two ratios: one by dividing the vertical 
shoulder movement by the vertical eye movement, and the 
second by dividing the vertical hip movement by the 
vertical eye movement. Each of the 21 species analyzed had 
a characteristic mean hip ratio. Interspecifically there 
was a highly significant positive correlation coefficient 
between the mean shoulder and hip ratios. Species that had 
much hip movement also had much shoulder movement. 

Another 	significant, 	but negative, correlation was 
between the mean hip ratios and the mean snout-vent 
lengths. This relationship was attributed to a general 
compensation for the proportionately greater weight of the 
larger species. Further analysis indicated that the amount 
of hip movement was not merely an individual response to 
the weight/length relationship. Rather it was a genetic 
response by toe species with closely related species having 
similar amounts of hip movement. 

RABB, GEORGE B. (Chicago Zool. Park). Evolution of Mating 
Behavior. 

Abstract not received. 

SALTHE, S. N. 	(Bklyn. Coll. C.U.N.Y) 	and WILLIAM E. 
DUELLMAN (U. Kansas). Evolution of Reproductive 
Adaptations. 

Salthe found close relationships between ovum size, body 
size, and clutch size in urodeles. Anurans have a much 
more complex spectrum of life histories so that it is of 
interest to see whether these relationships obtain with 
them as well. 

Ovum size correlates positively with female body size, 
but not in a simple way for all frogs. The correlation is 
clearly apparent only within single modes of reproduction 
(composite of site of development and mode of development). 
Even then the correlation is not perfect because clutch 
size varies to some extent independently, so that the 
correlation is best with total clutch volume. Thus, many 
Rana and Buio have essentially the same modes of 
reproduction, but Rana ova are generally larger than those 
of Bufo within a given adult size class while the clutch 
sizes of Bufo tend to be larger. Within any size range of 
female body size ovum size and clutch size are inversely 
correlated. Clutch size also correlates with female body 
size, but again this is most clearly apparent within a 
single reproductive mode. 

One can approach ovum size also from the ecological point 
of view, emphasizing the site of development instead of 
female body size. There is evidently some necessity for 
having larger eggs in stream situations or in terrestrial 
nests and smaller ones in association with standing water. 
In the latter case we may be seeing the results of 
selection for larger clutch sizes (increased genetic 
variability per reproduction). In streams and terrestrial 
situations, however, larger tadpole or hatchling size 
becomes important. Size at hatching can only be increased 
by increasing ovum size. We can also combine site of 
development, ovum size, and female body size in one 
correlation. Again, ovum size increases with female body 
size but clearly so only within a given site of 
development. Within a species there is much data showing 
increased clutch size with increased female body size, but 
very little indicating an increase in ovum size with female 
body size. 

Although within a species larger ova tend to respire at 
higher rates than smaller ones, an increase in ovum size 
phylogenetically is associated with lowered developmental 
rates, and so a change in ovum size, say in connection with 
stream adaptations, exacts a price in slower development,  

which might in turn make necessary less accessible nesting 
sites, such as the branches of overhanging trees. 

Increased ovum size, of course, cuts fecundity for any 
given reproduction. In the tropics or subtropics, where 
this has frequently occurred, there is another aspect of 
the lite history strategy that can be varied to compensate 
for this - the number of times a female will breed in a 
year. Ovum size could perhaps only be increased in some 
cases if it were possible also to increase the number of 
ditferent times a•female ovulated in one year. 

In short, all aspects of reproductive strategies are 
interconnected to produce a single whole. One parameter, 
such as ovum size, is for this reason found to correlate 
with all other parameters. This interconnectedness must 
also impose limits on change or reproductive mode in that 
all aspects must change together simultaneously. 

SAVAGE, 	JAY 	M. 	(U. 	So. 	Calit.). 	The Geographic 
Distribution of Frogs: Ratterns and Predictions. 

The present distribution of 43 families and subfamilies 
of frogs tails into five major patterns: a) northern 
extratropical; 4 groups b) cosmopolitan tropical; 2 groups, 
c) wide-spread tropical; 3 groups, d) tropical; 27 groups, 
and e) southern extratropical; 6 groups. The groups 
contribute in various degrees to form 5 major world frog 
faunas; the Holarctic, the African, the Malagasian, the 
Australasian and the South American. The Indo-Malayan 
region forms a transitional area between Holarctic and 
Australasian frog faunas. When these patterns are 
correlated with known aspects of evolutionary relations, 
the fossil record and paleoclimatic associations, it is 
evident that three major frog lineages were present by 
earliest Jurassic and the fourth by the end of that period, 
that most families of frogs were present by mid-Cretaceous, 
that present distribution patterns are Cenozoic 
modifications of those established in Mesozoic and that the 
patterns are best explained in terms of the concepts of 
continental drift and the history of the two super 
continents of Mesozoic, Laurasia and Gondwanaland. 

Five major historical source units are recognizable on 
the basis of these data: 

OLD TROPICAL - derivatives of groups distributed in 
tropical regions of Laurasia and Gondwanaland by early 
Jurassic, disjunct circumtropical distribution today (e.g. 
caecilians, pipids and microhylids). 

LAURASIAN - derivatives of stocks established in Laurasia 
by Jurassic and associated with Eurasia and North American 
throughout history; circumpolar during much of Tertiary but 
fragmented by cooling and drying trends in late Cenozoic 
(e.g. salamanders, ascaphids, discoglossids and 
pelobatids). 

ANTIBOREAL - a group of frogs (Leiopelmatidae) known from 
Jurassic onward in extreme southern Gondwanaland and its 
fragments. 

YOUNG TROPICAL - derivatives of groups that evolved in 
tropical areas of the western Gondwanaland continent by 
early Cretaceous; in Cenozoic developing extensive tropical 
radiations and expanding onto Eurasia and North American 
(e.g. bufonids and ranoids). 

SOUTH 	GONBWANIAN 	- 	descendents 	of 	a 	southern 
extratropical group that became fragmented by continental 
drift onto several land masses derived from Gonwanaland; in 
Cenozoic radiating northward into tropical America and 
Australasia (e.g. leptodactyloids, hylids, nyctimystids, 
dentrobatids). 

The fundamental pattern of amphibian distribution is 
derived from two primary sources: 1) the ancient 
establishment, by early Jurassic, of two major centers of 
evolution, one on the northern Laurasian land mass 
(salamanders, some xenoanurans, lemmanurans and pelobatids) 
and another on the southern Gondwanaland supercontinent 
(caecilians, pipids, microhylids and advanced 
acosmanurans); 2) the fragmentation and evolution in 
isolation during Cretaceous of caecilians and frogs on the 
six land areas derived from Gondwanaland and of salamanders 
and nortnern frogs on Laurasia. Contrary to the ideas of 
Darlington (1957: 158) frog evolution has not been centered 
on the Old World tropics. Substantial distinctive 
radiations of microhylids and acosmanurans have taken place 
in each tropical area, except on the Indian Island where 
caecilians and microhylids developed in a unique fashion. 
In Africa the radiations involved caecilians, microhylids, 
bufonids and ranoids; in Australasia microhylids, 
myobatrachids and nyctimystids; and in South 	America 
microhylids, bufonids, hylids and leptodactylids. 	The 
basic stocks for the radiations of leptodactyloids and 
their derivatives in Australasia and South America were 
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temperate adapted groups that invaded 	subtropic 	and 
tropical regions from the south. The tropical areas of 
India and south-east Asia have never been a major source 
region for frog' evolution and radiation, but serve as a 
refuge for tropical Asian groups displaced southward by 
cooling late Cenozoic trends and the ancient Indian 
caecilian and microhylid stocks that developed while the 
sub continent was a Cretaceous and early Tertiary island. 
In Cenozoic, the connections established between several 
southern land masses and northern regions allowed invasion 
of Nortn America and Eurasia by southern tropical lines. 
The most successful radiations were by bufonids and hylids 
from South America and by ranids from Africa. 

These groups have followed the northern land masses as 
immigration routes, the former two families into Eurasia 
from North America, and the latter to North America from 
Eurasia. Butonids subsequently have moved southward from 
northern Asia into India and Indo-Malaya and ranids have 
now reached South America. Remnants of the ancient fauna 
of Laurasia still persist in Eurasia (salamanders, 
discoglossids 	and 	pelobatids) 	and 	North 	America 
(salamanders, Ascaphids and Rhinophrynids). The peculiar 
endemic genus Leiopelma of New Zealand is a relict of an 
ancient temperate Gondwanaland radiation. The most 
consistent theme of amphibian evolution is the unique 
quality of radiations on each Gondwanaland derivative land 
mass; the role of pre-emptive occupancy of ecologic 
(adaptive) zones as limiting their composition, rather than 
competitive replacement; and growth and increasing 
diversity through addition of new groups that coexist with 
earlier stocks. 

SAVITZKY, ALAN H. and HOBART M. SMITH (U. Colorado). 
Concerning the taeniata group of the genus Tantilla 
(Serpentes: Colubridae). 

Three additional members of tne taeniata group of the 
colubrid snake genus Tantilla are recognized. T. 
cuniculator, from the Yucatan Peninsula is referred to the 
taeniata group; it may also bear evidence concerning the 
identity of T. trilineata. T. cuniculator and a new 
species from the Atlantic versant of Oaxaca represent the 
only known bilineate members of the otherwise trilineate 
taeniata group. The bilineate species from Oaxaca, known 
from a single specimen, is turtner characterized by the 
retention of only remnants of the lateral light stripes and 
by an extremely high ventral count. It appears to be most 
closely related to T. taeniata. A new trilineate species, 
also from the Atlantic versant of Oaxaca and represented by 
a single specimen, differs from other members of the 
taeniata group in having a narrower dark field ventral to 
the lateral light stripe. 	It, too, appears to be most 
closely related to T. taeniata. 	A general trend toward 
loss or obscuring of the light stripes is evident in the 
taeniata group, 	and 	has 	occurred 	polyphyletically. 
Evolutionary 	and 	distributional 	patterns within the 
taeniata group present problems of interpretation. 

SCHIOTZ, ARNE (Danmarks Akvarium). 	Evolution and Mating 
Call: Ecological Considerations. 

Until recently evidence for the function of the mating 
call in Anura has been incomplete and sometimes 
contradictory, as stated by Bogert 1960. A number of 
observations in later years have snown definitely, however, 
that in many species an important role of the mating call 
is that the female during part of the reproductive cycle is 
positively attracted to a calling male of its own species. 
This does not seem to be the case during the migrating 
period, or the pre-spawning period, present in some 
species, but only in the beginning of the spawning period. 
Observations have also shown that females seem indifferent 
to voices of other, even closely related species, so it is 
undoubtedly correct to conclude that the mating call plays 
an important role as an isolating mechanism in tne Anura. 
Observations (Brattstrom) seem to show that there is also 
an element of competition between males, the dominant male 
in the chorus structure having the largest chance of 
reproducing. Finally, the mating call possibly also nas a 
territorial function. 

Experiments or reliable observations showing that the 
mating call plays other roles, for instance in forming 
breeding aggregations, seem to be lacking. 

It is thus to be expected that the function of the mating 
call as an isolating mechanism will tend to keep it as 
stable as possible within a taxon, while the competition 
between males will encourage an evolution of the call 
within the taxon. 

In accordance with their role as isolating mechanisms, 
the mating calls of sympatric species seem always to be 
distinct from each other. Examples or character 
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displacement 	in 	voices 	has 	been 	recorded (Blair, 
Littlejohn). 

Generally speaking the voices of species within a genus 
are similar - a rule with many exceptions. Genera within a 
family, nowever, do not seem to have similarities in voice 
not shared with genera from other families. 

On the intraspecific level - subspecies within a species 
and species within a superspecies - the difference between 
voices is very small, often, but not always, smaller than 
the morphological difterences in the three sets of 
characters; habitat preference, voice, and morphology in a 
number of polytypic species within the African genera 
Leptopelis and Byperolius. Apparently habitat preference 
is the most stable character with a number of closely 
related forms, voice less constant and morphology and 
colour pattern even less. It we thus, for a systematical 
group, attempt to base a zoogeography on morphology and 
compare it with one based on voices, we will see that the 
zoogeography based on morphology gives the finest 
subdivisions; there is perhaps a tendency that the more 
recent geographical barriers are shown only in morphology, 
the older in morphology and voice. Other groups (e.g. 
Crinia in Australia) will show a different pattern. 

Apart from the strong tendency for voices within a genus 
to be similar, there is perhaps another, much weaker, 
tendency for the voices in similar habitats to be similar. 
This is a very doubtful trend, but it seems to be the case 
for the African frogs breeding in temporary pools in dense 
forest. A majority of these have a characteristic, quiet 
voice. Also the voices of a number of species which do not 
form breeding aggregations seem to have common characters, 
being high pitched, insect-like screams, which have perhaps 
developed as a result of the difficulties encountered in 
tracing these voices. 

A number of mute forms are found in widely different 
systematical groups. Generally they do not seem to occur 
sympatrically with closely related forms, and therefore do 
not need the voice as isolating mechanism. 

An attempt to yet an impression or 'the evolution of the 
mating call by comparing mating calls within the different 
systematical groups of Anura does not give much result. 
The primitive Leiopelmidae have no vocal sac and no voice, 
and the primitive Pipidae lack a vocal sac but have a 
primitive mating call. In both cases it seems doubtful 
whether we have a true primitive character or rather an 
adaptation to the mode of lite in these families. The 
remaining Anuran tamilies seem all to have highly developed 
voices. 

STARRETT, PRISCILLA H. 	(U. So. Calif.). 	Evolutionary 
Patterns in Larval Morphology. 

The importance of larval characters in determining anuran 
phylogeny is the subject of mucn controversy. I believe 
this controversy has resulted from interpreting external 
characters without adequate knowledge of the internal 
morphology. The position of the spiracular openings in 
anuran tadpoles has increased significance when related to 
the structure of the branchial chambers and the position of 
the forelimbs. Comparative embryological studies show that 
all larvae have bilateral openings at some stage in tneir 
development. The operculum grows posteriorly and medially 
at different rates to produce the final distinctive types. 
This is evidence of the primitive nature of bilateral 
spiracular openings. The chondrocranium, jaw cartilages 
and jaw musculature also show differences in major groups 
of anurans. 

The rirst group, Xenoanura, is cnaracterized by two 
separate brancnial chambers with two external openings and 
the forelimbs developing posterior to the chambers. The 
jaw cartilates are simple with no separate inrralabial 
cartilages. Feeding and respiration involve essentially 
the same actions and utilize the same mandibular and hyoid 
muscles. 

In the second group, Scoptanura, two separate brancnial 
chambers, having two internal apertures are connected to 
the exterior by a single opercular tube opening ventrally. 
The forelimbs develop posterior to the gill chambers, also. 
Respiration and reeding are similar, but a small separate 
intralabial cartilage along with a unique mandibular muscle 
enables these tadpoles to feed on infusoria by means of a 
protrusinle lower jaw. These two groups feed on 
microorganisms and many species are efficient filter 
feeders. 

The other two groups of tadpoles are characterized by the 
development of a long coiled gut necessary for algae 
digestion. Related to this is the development of an upper 
jaw cartilage and modification of the lower jaw cartilages 
producing an extra joint and a more flexible functional 
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mouth. 	Modification of 	the mandibular and hyoid 
musculature accompany this feeding specialization. The 
branchial area is reduced and appears to have been "pushed" 
anteriorly by the much larger gut. A single median 
spiracle or a sinistral spiracle are two different ways of 
increasing the efficiency of the respiratory and filtering 
surface of the gills. The Lemmanura have separate 
branchial chambers opening with a single mid-ventral 
spiracle. The forelimbs develop very close to the 
posterior peribranchial ectoderm. The Acosmanura have the 
original two branchial chambers connected by a ventral 
communicating channel producing a functional single 
chamber, This usually has a sinistral opening. In this 
group the forelegs develop within the branchial chamber. 

The position of the spiracle is related to hydrodynamic 
balance. It is a decided advantage to a mid-water feeder 
to have either bilateral spiracles or a single ventral' 
opening as the excurrent flow of water exerts a force which 
affects the positioning of the tadpole. In addition, the 
shape of the tail fin and presence of a terminal tilament 
are important factors in maintaining a desirable feeding 
position. A sinistral spiracle is more advantageous in 
bottom feeding as the excurrent siphon is not obstructed. 

The development of accessory mouth structures: shearing 
beaks, denticles and papillae have enabled the tadpoles of 
acosmanuran frogs to occupy a myriad of niches. The 
adaptations are usually related to specific habits and any 
generalizations should be made with caution. For example, 
expanded lips can produce an adhesive mouth structure 
enabling tadpoles to live in fast moving water. However, 
rheophilous tadpoles occur with abdominal adhesive discs or 
without any modifications for clinging. Large lips are 
also used for surface feeding and for sweeping in food. 
Increased numbers of dentidle rows occur in some forms with 
adhesive mouths but also may be used for grasping prey by 
carnivorous animals. Other tadpoles have greatly reduced 
lips. The numerous specializations allow many aquatic 
habitats to be utilized. 

In contrast, 	the more 	primitive tadpole of the 
scoptanuran frogs is successful primarily in the tropics 
and has developed very few major variations in structure. 
Various types of non-aquatic development occur in many 
families of frogs. In the microhylids this has been an 
especially important factor in overcoming the limitations 
of the tadpole. 

Although there is considerable variation in some of the 
superticial characters, the basic internal morphology of 
the tadpole remains much more constant. 

STRAUGHN, IAN (U. Coll. Townsville). Evolution of Mating 
Calls: Bioacoustical Considerations. 

. Studies of anuran mating calls have played a significant 
role in understanding systematics and evolution within the 
order, particularly in defining species and their inter-
relationships. Except for the most primitive members of 
the order, voiceless frogs have arisen secondarily. 
Indeed, the extant primitive species could also be remnants 
of voiceless derivatives of the earliest frogs which for 
the most part were vocal but have been replaced by more 
advanced forms. The phylogentic origin of mating calls is 
so old it cannot be established with .any certainty, but it 
would seem that vocal communications of some form have been 
present since the origin of the group. 

Within the order there has been considerable divergence 
of call characters and the behavioral function of the 
acoustic communication systems. Electronic analysis and 
precise description of mating calls have greatly enhanced 
their use as taxonomic tools. However, their use above the 
species group, or, at most, generic level has been suspect. 
Looking at so called "mating 'calls" in the context of 
communication systems rather than just describing the calls 
per se may provide information that is more useful in 
examining higher taxonomic categories. 

By defining these communication systems, categorizing 
them as primitive, advanced or derived on the basis of 
communication theory (independently of established 
phylogeny), a new insight into higher taxa and their 
relationships may be gained. So little information is 
presently available on the functionality of anuran 
communicative systems that such an analysis must be largely 
speculative. However, by using the information available 
from the small sample within each family on which there are 
data, inter-familial relationships can be postulated. 

TAYLOR, DOUGLAS H. (U. Notre Dame). Effect of cyclic 
injections of melatonin on the biological clock of larval 
Ambystoma tivrinum.  

Research in birds and mammals has implicated the pineal 
system in the control of biological clocks and testicular 
recrudescence. Although the mechanism of stimulation may 
differ, control seems to be exerted through the cyclic 
production of melatonin (5-wethoxy-N-acetyltryptamine) 
which is synthesized fro. th ,  0-methylation of N-
acetylserotonin by acetylserotonin methyltransferase in 
response to light. 

Preliminary evidence from studies of Ambystoma tiqrinum 
larvae, kept in constant light and in constant dark, 
supports the hypothesis that a similar system is operative 
in these amphibians. Daily injections of melatonin, 
administered at 1200 each day for 3 days via a flow-through 
system, can serve to rephase the biological clotk of these 
animals and to shift their expected orientation direction 
by approximately 90 degrees. This suggests that melatonin 
may be the chemical transducer for biological clock 
control. 

TAYLOR, EDWARD H. (U. Kansas). Squamation in caecilians. 

The primary purpose of materials impervious to liquids, 
at or near the surface ot the body surface of organisms, is 
usually for control of moisture acquisition or loss. The 
material may be bone, scales, or modified skin; the control 
may be by means of slime secretions that make the surface 
wholly or partially impervious. 

Caecilians originally may have depended chiefly on 
materials now covered by skin, which are designated scales 
or squamae. The number of rows around the body may exceed 
a thousand. The greatest coverage is on species that are 
regarded as the most primitive. In certain forms, perhaps 
more recently evolved, the scales may be reduced to one or 
two rows near the terminus of the body, or they may have 
altogether disappeared. The trend of loss is from fore to 
aft. Certain families are wholly without scales; in one 
scales are present in all forms; and in still another the 
scales are present in some forms, absent in others. 

The question as to whether the character of the scales 
differ sufficiently to be used as a taxonomic aid is 
considered, with the conclusion that while not wholly 
practical they may so serve. 

TRUEB, LINDA (U. Kansas). Bones, Frogs, and Evolution: A 
Phylogenetic Dilemma. 

Commencing with Cope and Boulenger in the 'nineteenth 
century, osteological features became pivotal characters in 
the classification of anurans. The classification has been 
revamped repeatedly and modern methods utilizing 
statistical techniques and computer technology allow the 
researcher to interject more and more characters in ever 
increasing detail into programs designed to diagnose 
evolutionary relationships. Nonetheless, the osteological 
criteria employed have been refined only slightly in the 
intervening 100 years. This is in a large part due to the 
lack of interest expressed in descriptive morphology during 
the past three decades. Generic monographs and species 
descriptions have tended to stress obvious, external traits 
and slight osteological characters. This is unfortunate 
because often the skeleton is a source of many distinctive 
features at the generic and specific levels. There is 
considerable information available on some of the more 
distinctive groups such as the ascaphids, discoglossids, 
and pipids, and of course, Rana. However, for the majority 
of anurans, osteological information is scanty and highly 
divergent with respect to its quality and thoroughness; 
such circumstances discourage attempts to synthesize 
information and clearly indicate the need for basic 
osteological investigations at the family, generic, and 
specific levels. 

Proper evaluation of osteological characters and their 
evolutionary significance is contingent upon an 
understanding of the nature of the tissue involved and its 
capacity for modification. Bone has classically been 
thought to arise from one of two sources, either from 
membranous connective tissue or cartilage; these two types 
are known as membrane or dermal bone, and endochondral or 
cartilage bone, respectively. Until relatively recently, 
it was conceeded that the two types were unrelated and 
characteristically gave rise to particular elements. 
Recent evidence strongly suggests that the two bone types 
are not independent, but instead represent extremes of a 
continuum which embraces a variety of bone formations 
derived from either one or both sources. There is good 
evidence to indicate that in the course of evolution 
centers of ossification are capable of migration to produce 
fusions of formerly discrete elements. Furthermore, it has 
been shown that new centers of ossification appear in 
response to need for additional bone. Heterochrony acts to 
arrest development of bone and produce apparent reversals 
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in the occurrence of primitive ot paedomorphic characters 
in otnerwise advanced anurans. In summary, osteological 
features are a great deal more labile and subject to 
considerably more variation than has been thought by 
previous workers. 

A synthesis ot the extant informat ion on anuran osteology 
has suggested several generalized evolutionary trends. 
Tnere is a trend towards reduced ossification and reduction 
of the number of component skeletal elements among modern 
anurans. Addition ot dermal elements, marked expansion and 
modification of existing dermal elements, and synostosis of 
endochondrally and dermally derived elements, can usually 
be interpreted as specializations. Modifications of the 
first two types rrequently concur with marked reduction 
elsewhere in the same architectural unit. There apparently 
is an upper limit to the amount of bone that can be 
involved in any given supportive system, although there is 
no evidence that the converse is true. The greatest 
reservoir of evolutionary change lies in tne typical dermal 
components of the anuran, skeleton system; endochondral 
elements, by comparison, are more conservative. Dermal 
elements, and to a lesser extent endochondral elements, are 
frequently subject to adaptive modifications; similar 
modifications may appear independently in several groups. 

Several more specific evolutionary patterns have emerged 
from this study, as follow: The anuran cranium is 
characterized by consolidation of ossification centers and 
cranial nerve foramina, reduction in the width of the 
premaxillary, and repeated, independent loss of the 
quadratojugal, palatine, and prevomer. Addition of bone 
externally is countered by reduction of bone internally. 
Tne function of the pterygoid has tended to shift from that 
of a palatal bone to that of a suspensory element. The 
evolutionary sequence of dermal modification follows an 
obligate pattern which commences with exotosis and may 
progress to casquing and terminate with co-ossification. 
Tne nyoid tends to remain cartilaginous and have smaller, 
less elaborate ancillary processes. There is a notable 
trend towards development of tirmisternal-like pectoral 
girdles; modification of the arciteral condition is usually 
accompanied by loss of the procoracoid, reduction of the 
clavicle, elaboration of tne scapula and pre- and postzonal 
elements, and reduction in the length of the pectoral arch. 
The cervical cotyles tend to become laterally displaced, 
and transverse processes of the presacral vertebrae tend to 
become equivalent in width to one another and the sacral 
diapophyses. Primitively, the sacral diapophyses are 
broadly expanded; they tend to be reduced in length among 
advanced anurans. The pelvic apparatus shows a trend 
towards morphological elaboration whereas the appendages 
demonstrate fusion and loss ot component elements. 

VIAL, JAMES L. and JAMES R. STEWART (U. Mo.-Kansas City). 
Comparative studies on activity patterns of Desmognathus 
quadramaculatus and Leurognathus marmorata. 

Field studies in the southern Appalachian Mountains were 
correlated with those conducted in controlled environmental 
chambers. Both D. quadramaculatus and L. marmorata 
exhibited substantial daytime activity, although light may 
not be tne initiating cue in the latter species. In 
constant darkness both species demonstrated a trend to 
arrhymicity from their normal activity cycles. 
Desmoqnathus frequently occupies deep burrows whereas 
Leurocinathus does not; however, a relatively greater amount 
of foraging behavior is characteristic of the more aquatic 
Leuroqnathus. No temporal isolation was detected between 
specific activity patterns. 

WASHERSUG, RICHARD (U. Calif.). Ecological and Behavioral 
Patterns of Anuran Larvae. 

Gregarious behavior patterns in anuran larvae have both 
ecological and evolutionary implications. Certain tadpoles 
form non-oriented social aggregations, showing mutual 
attraction - approach. In addition parallel orientation 
may be present at times (i.e., true schooling in the sense 
of Shaw, 1970). 

Partitioned clear plastic trays were used to measure 
statistically the aggregating tendencies of various 
tadpoles. Xenopus laevis, Rhinophrynus dorsalis and Bufo 
boreas all exhibit a strong (.99(p) mutual approach 
response. Rana pipiens also exhibits this response (.90<p) 
but it is absent in Rana boylei, Hyla regilla, Scaphiopus 
hammondi and Ascaphus truei at both 8° and 23 0C). 

Elements 	of schooling behavior are evident in the 
optomotor response of fish. 	Tadpoles, therefore, were 
tested in an optomotor apparatus similar to those used to 
study this phenomenon in fish. Xenopus laevis, 
Rninopnrynus dorsalis, Hyla reqilla, Rana pipiens, R. 
catesbiana, R. boylei and Bufo boreas showed a 

significantly strong tendency to orient in the direction of 
the moving drum and to swim at the speed of drum rotation. 
Ascaphus truei did not (8° and 23°C). 

The aggregating behavior of the tadpoles in the plastic 
trays is consistent with knowledge of their ecology. 
Tadpoles ot Bubo boreas, Xenopus laevis, and Rhinophrynus  
dorsalis all form natural, dense aggregates. Stream forms, 
like Ascaphus truei and Rana boylei do not, perhaps because 
it is energetically difficult to maintain group integrity 
in a current. The'optomotor response seems to be nearly 
ubiquitous in tadpoles. Its absence in Ascaphus truei may 
be a specialization correlated witn the nabit of substrate 
adhesion in dark, fast-flowing streams. Ascaphus tadpoles 
have well-developed lateral line systems and eyes 
positioned so as to preclude effective lateral vision. The 
specialized behavior ot Ascaphus tadpoles does not support 
Schmalhausen's (1964) view of this tadpole as the 
generalized tadpole ancestral type. 

Tadpoles that show true schooling mostly fit into two 
classes. Xenopus, certain hylids and micronylids typically 
form midwater schools. These tadpoles are ofteh 
specialized filter-feeders with eyes far lateral, a rapidly 
beating tail filament, reduced pigmentation and a 
symmetrical spiricular pattern. Shallow water and bottom 
schools are more common. This pattern is typified by But() 
tadpoles which are not as efficient at filter feeding and 
tend to be dark colored with eyes dorso-lateral. They form 
closely packed, slow moving or stationary schools. There 
is some evidence that gregarious Bufo tadpoles are 
unpalatable to vertebrate predators. Examples of non-Bufo 
tadpoles tnat form conspicuous dark aggregations are Hyla  
maxima (presumably actually H. geographica; vide Kenny, J. 
S. 1969 The Amphibia of Trinidad.--Ed.) and Leptodactylus 
melanonotus. 

It is well-known that growth is inhibited in crowded 
tadpoles. Although Licht (1967) claimed this inhibition to 
be nonspecific, his data may be interpreted to show that 
tadpoles likely to form dense schools also tend to show the 
least amount of inhibition. 

Interspecific and intertamilial behavioral patterns that 
correlate with ecology and morphology in tadpoles suggest 
that tadpole behavior may be valuable in understanding the 
evolutionary biology of the Anura. The possibility of kin 
selection and mimicry complexes among conspicuous 
aggregating tadpoles are two of the more fascinating 
problems that will not be solved until there is more 
comparative ecological data available. 

WOOLLEY, H. PATRICK (E. Central Jr. Coll.). The ecology and 
distribution of Eurycea lonqicauda melanopleura and Eurycea 
lucifuqa in western Missouri. 

This study of E. lucituga and E. lonqicauda melanopleura 
consisted of five parts: (1) distribution and ecology of 
the two salamanders in western Missouri, wnich is the 
western boundary of the known range, (2) establishment of 
reasons for their close association with limestone, and (3) 
caves, (4) reasons for segregation in many areas, 
particularly in caves, (5) development of a suitable method 
for marking salamanders other than the conventional "toe 
clipping.. 

A significant portion of this investigation pertained to 
interspecitic competition. Both species were occupying 
similar niches in western Missouri. Interspecific 
competition probably causes them to segregate (87 of 105 
caves in western Missouri which contained salamanders 
exhibited segregation). Utilizing Cole's (1949) 
"measurement of interspecific association" a negative .346 
was derived indicating that interspecitic competition is 
present. A Cni square value of (P < 0.01) indicates that 
this figure is statistically significant. In the eighteen 
caves which had integrated populations, interspecific 
competition for food occurred in the early spring when 
flooding within caves caused food to be dispersed more 
evenly throughout the cave. E. lucifuqa were found to be 
more aggressive feeders than E. 1. melanopleura in the 
laboratory. 	Approximately sixty per cent of the E. 1. 
melanopleura salamanders methodically began 	dispersing 
themselves following flooding from areas of higher 
interspecies concentrations to areas on the perimeter where 
salamander concentrations were reduced. 

	

The presumed reason for this dispersal of 	E. 	1. 
melanopleura salamanders is that they were existing in an 
area where competition was hign and food densities were 
low. Following flooding, food was distributed more evenly, 
thus increasing food densities and reducing competition. 
As food was reduced within areas of the cave perimeter, E. 
1. melanopleura migrated to areas of higher rood density 
and lesser competition outside the cave, followed by the 
progressive movement of E. lucifuqa, which began to exhibit 
intraspecitic competition. 
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WORTHAM, EDWARD and MAX A. NICKERSON (Arkansas State U.). 
A serum protein study of Ozark Cryptobranchus. 

This study was to determine if disc electrophoretic 
patterns or serum proteins could be used to distinguish 
between populations of Cryptobranchus from north and south 
draining Ozark streams. 

The serum trom ninety Cryptobranchus, thirty from each of 
three populations, was subjected to electrical migration 
through polyacrylamide gels, following closely the 
procedures of Davis (1961). 

The serum protein patterns of C. bishopi from south 
draining streams and C. alleganiensis from north draining 
streams were distinguishable when the serum protein 
patterns between 13mm to 20 mm of the middle zone of the 
separation gel were analyzed with regard to their migration 
rate. It is suggested that Cryptobranchus from the north 
and south draining streams of the Ozark Plateau may have 
been separated since late Tertiary and currently should be 
treated as separate species. 

ROW 1 (seated, left to right): Kraig Adler, Tom Collins, James Vial, Robert Gordon, Ronald Brandon, George Zug, James 
Dixon, 	Richard Etheridge, 	Sherman Minton, 	Herndon Dowling, 	Priscilla Starrett, 	Bayard Green, William Milstead; 
(standing): Willy Becak. 	ROW 2 (standing): Jorge Jim, James Bogart, John Applegarth, Otto Sokol; (seated): Mary Rabb, 
Robert 	Inger, 	Jay Savage, Arne Schiotz, William Duellman, Stanley Salthe, Linda Treub, Ian Straughn, Frank Blair, 
Sheldon Guttman, Richard Wassersug, Osvaldo Reig; (standing): John Lynch, Roy McDiarmid, Harry Gregory. 	ROW 3: Alan 
Leviton, Alan Savitsky, Lynne Kour, Itzchak Gilboa, Craig Nelson, Paula Degenhardt, William Degenhardt, David Cundalle, 
James Stewart, Arthur Dunham, Robert Beatson, Don Smith, Laurence Hardy, Diane Secoy, Sharon Emerson, John Wright. 	ROW 
4: Robert Drewes, 	Paul Cupp, Madge Minton, Arden Brame, Joseph Kennedy, Patricia Pisani, Dorothy Brueckner, Martha 
Crump, Robin Andrews, David Dennis, Bonnie Dennis, Jan Caldwell, Paul Robertson, Ray Ashton, Marilyn Ashton, Kirk Jones, 
Dean Metter. ROW 5: A. Clark, Ronnie Howard, Bob Fleet, Konrad Bachmann, Abraham Goldgewicht, George Pisani, James 
Christiansen, Edmund Brodie, Bruce Means, Fenton Kay, Henri Seibert, David Sever, Pat Callahan, Ronald Cromble, James 
Delahoussaye, Cesar Radns, Ralph Axtell. ROW 6: Ronald Meyer, Gerald Regan, Martin Fouquette, Jeffrey Black, James 
Purdue, Charles Carpenter, Louis Bussjaeger, Roy Smith, George Drewry, Reinaldo Diaz, Fabio Heredia, Juan Rivero, Donald 
Clark, Haydee Solano de Chacin, Delia Rada, Richard Worthington,Peter Mundel, Wayne Morris, David Merrell. ROW 7: 
Dolores Adler, Daniel Watson, Max Nickerson, Ronald Altig, Douglas Taylor, Edward Wortham, Douglas Reagan, Charles Mays, 
C. J. Zenisek, Robert Werth, Thomas Coss, Gary Myers, Thomas Fritts, Arthur Echternacht, George Rabb, Richard Estes. 

Persons registered but not in photo: L. K. Beatson, Thomas Berger, Bob Clark, Celia Gomez Cora, John Davis, Jeff Delson, 
Clifford Dill, Mrs. A. Dunham, Stephen Edwards, Alice Eschelle, Anthony Eschelle, 	Henry Fitch, 	Jerry Johnson, Judy 
Jones, Richard Lattis, Mary Mickevich, 	Burt Monroe, Richard Montanucci, M. K. Montanucci, Charles Mueller, Charles 
Myers, Leland Payton, Joseph Pylka, Mrs. Osvaldo Reig, William Rinck, Michael Saboth, Vibeke Schiotz, John Simons, 
Edward Taylor, Joseph Tihen, George Tolland, Walter Whitford, Kelly Williams, Stephen Will iams, Patrick Wooley, Patricia 
Worthington, Mary Zenisek. Other individuals present did not register. 
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CURRENT HERPETOLOGICAL TITLES, XIII: 1969  - 1970 

Herpetological Information Search Systems 
American Museum of Natural History 

New York, N. Y. 10024 

We have brought to your attention some 12,000 
current titles 	in the pages of this journal to 
date. This list brings the titles of papei. s 

published in 1969 to a new high for one year, 
4,118, and there are still more to go. 

The titles of papers appearing 	in our 	lists 

were obtained by regular scanning of about 2500 
journals directly and over 1000 	indirectly, 

through 	secondary sources such as Chemical 
Abstracts-Biochemical 	sections, 	Current 

Contents, 	publishers' 	catalogs, 	and several 

others. Theses in English also appear, 	coming 

from such sources as Dissertation Abstracts and 
various academic publications. 	Abstracts of 

papers 	presented 	at 	various meetings and 
symposia are included. The coverage of books 

and theses 	in 	languages other than English is 
improving because a larger number of our 
colleagues bring those titles to our attention. 
Some copies have been mailed directly to us for 
inclusion in our lists. 	However, we would still 

appreciate 	being made aware of new books, 
reports, and non-English theses especially. 

We realize that many of the titles listed are 
marginal 	to 	the 	field of herpetology as 

customarily defined. 	Many are published 	in 

journals of physiology, pharmacology, cytology, 
or embryology. 	Others 	are 	from 	medical 

journals, 	state fish and game publications, or 
pet animal journals. 	Thus, they are not aimed 
at an audience of herpetologists. All of them, 
however, deal in some way with amphibians and 
reptiles. As such, they may be of interest to 
at least some readers of HERPETOLOGICAL REVIEW. 
It seems better to let the reader make the 
selection from the list, rather than one of our 
small group deciding that this paper or that --
or this kind of paper -- is of no interest to 
anyone. 

Our present policy, then, is to list the title 
of any current paper (e.g., 1969-1970) that is 
concerned with a member of a Recent order of 
amphibians or reptiles. 

HERPETOLOGICAL REVIEW will appear bimonthly, 
beginning in 1971. 	This means that 	the 	titles 
published here will be even more current. 
Further, the added issues will serve to reduce 
the titles-per-issue to a more manageable 
number. 

Except for the omission of extinct orders, our 
list is comparable with that of the Amphibia and 
Reptilia sections of the Zoological Record,  
though 	ours 	is 	more 	comprehensive 	and 
considerably more current. 

This 	list contains 	titles of 	books 	and 

articleS' that have come to our attention during 
the period 8 October 1970 through 31 December 
1970. 	The 	list 	is divided into two separate, 
alphabetically arranged sections: 	one 	for 
titles 	published 	in 	1969, 	and one for titles 

published in 1970. 

Acknowledgements.  This list was prepared by 
the 	HISS 	staff: 	H. G. Dowling, I. Gilboa, I. 
Palser, and L. Greene. 	J. A. Peters of the U. 
S. National Museum has continued to provide a 
welcome back-up program to our search of the 

literature, and G. J. Jacobs of NASA has kept us 
informed of the many publications and 
translations resulting from the United States 
space efforts. Dr. Robert W. Winter provided us 
with translations of titles, abstracts and 
papers from Slavic languages. We also wish to 
thank the many individuals who have sent us 
early copies of reprints for inclusion here. 

Members of the Herpetology Department and the 
Library staff of the Museum have continued to 
aid our efforts. No commercial computer service 
yet offers all of the facilities that we need 
and we continue to rely on the advice and aid of 
James E. Bradley of the University of Rhode 
Island Computer Laboratory. We are grateful to 
all of these individuals and institutions for 
their help. 

This is contribution Number 29 of the Genera 
of Reptiles Project, which is supported by the 
Information Services Program of the National 
Science Foundation (NSF GN-707). 
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-- 	1969 	-- 	
- 	A 

ALTIG,RONALD GAIL 
1969. Developmental cranial osteology of three species 
of Rana (Anura). (Avail. Univ. Microfilms, Ann Arbor, 
Mich. Order No. 69-19,613) 
DISS ABSTR INT 8 30(2):468. 

AMPALATHINKEL,BELLARMINA 
1969. Beitraege zur Norphologie and Embryogenese des 
Brustschulterapparates von Hemidactylus (Lacertilia, 
Gekkonidae). 
BULL SOC FRIB SCI NATUR 57(1):1-57, 32 fig. 

ANDREN,ANN and VIVIAN MI! 
1969. Hanging drop culture of Xenopus laevis neural 
crest. 
ACTA EMBRYOL EXP (2-3):123-136, 7 fig. 

ANON 
1969. Morelet's crocodile near extinction. 
OM 10(2 ► :88. 

B 

BAFFONI,GIORGIO M. 
1969. Le mitosi extraventricolari durante lo sviluppo del 
sistema nervoso di Anfibi. 
ATTI ACCAD NAZ LINCEI REND SEN 47(5):405-410, tab. 

BAKER,ROBERT EMIL 
1969. Cutaneous nerve specification through connections 
with skin grafts in Rana pipiens. (Avail. Univ. 
Microfilms, Ann Arbor, Mich. Order No. 69-17,141) 
DISS ABSTR INT B 30(5):2382. 

BANERJEE,S.K. 
1969. Cytochemical studies on the neurosecretory cells 
of the common garden lizard, Calotes versicolor 
(Daudin). 
PROC INDIAN SCI CONGR 56(part 3):492-493. (abstr) 

BANERJEE,S.K. 
1969. Experimentally induced depletion of neurosecretory 
substances in the reptilian hypothalamo-hypophysial 
system. 
PROC INDIAN SCI CONGR 56(part 3):493. (abstr) 

BARR ETT, ROBERT 
1969. Brain responses of boid snakes to stimulation of 
infra-red receptors. (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 70-2185) 
DISS ABSTR INT B 30(8):3916. 

BARTELL,MARVIN HENRY 
1969. The role of the pituitary in blood glucose 
regulation in larval and adult sal1m1r1rrs, Ambystora 
tigrinum. (Avail. Univ. Microfilms, Ann Arbor, Mich. 
Order No. 70-14,469) 
DISS ABSrR INT B 31(2):954. 

BASU,S.L. 
1969. 'Rebound recovery. of spermatogenesis in Rana 
hexalactyla Lesson after the withdrawal of testosterone 
treatment. 
PROC INDIAN SCI CONGR 56(part 3):491. (abstr) 

BAYLESS,LAURENCE E. 
1969. Post-metamorphic growth of Acris crepitans. 
AMER MIDLAND NATUR 81(2):590-592, 1 fig. 

RELUSZ,LAVRENCE C. and ROGER J.REED 
1969. Some epizoophytes on six turtle species collected 
in Massachusetts and Michigan. 
AMER MIDLAND NATUR 81(1):598-601, 1 tab. 

BERLINER,JUDITH ANN BLOCK 
1969. The effect of the epidermis on the basement lamella 
of anuran larval skin. (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 70-8690) 
DISS ABSTR INT B 31(1):58. 

BERLINROOD,MARTIN 
1969. A study of the outgrowth and pathway 
determination of nerve fibers in the newt. (Avail. 
Univ. Microfilms, Ann Arbor, Mich. Order No. 69-15,785) 
DISS ABSTR INT B 30(4):1951-1952. 

BRATNAGAR,S.P. and R.K.GAUR 
1969. The development of the conducting system of the 
heart of Indian ratsnake, Ptyas mucosus (Linn.). 
PROC INDIAN SCI CONGR 56(part 3):468-469. (abstr) 

BRATNAGAR,S.P., SANTOS.. KUMAR and NAJMA AKBER ALI 
1969. Development and innervation of the conducting 
system of the anuran heart. 
PROC INDIAN SCI CONGR 56(part 3):467. (abstr)  

BICKERT,JANES H. 
1969. An eco.-physiological study of some members of the 
salamander genus Desmognathus. 
J TENN ACAD SCI 44(2):54. 

BLAUROCK,A.E. and M.H.F.W/LKINS 
1969. Structure of frog photoreceptor membranes. 
NATURE (LONDON) 223(5209):906-909, 3 fig. 

BOGART,JAMES PROSSER 
1969. Chromosomal evidence for evolution in the genus 
Bufo. (Avail. Univ. Microfilms, Ann Arbor, Mich. 
Order No. 69-15,786) 
DISS ABSTR INT B 30(4):1952. 

BOICE,CAROL 
1969. Dominance hierarchies and aggressive behaviors in 
small groups of toads (Bufo americanus). (Avail. Univ. 
Microfilms, Ann Arbor, Mich. Order No. 70-4727) 
DISS ABSTR INT B 30(9):4387-4388. 

BRAENDLE,KURT 
1969. Die Bewegungsweise sechsbeiniger Axolotl mit 
verlaengertem Rueckenmark. 
ZOOL ANZ 32(suppl):448-453, 4 fig. 

BRODIE,EDMUND DARRELL,JR. 
1969. Geographic variation and systematics of the 
western Plethodon. (Avail. Univ. Microfilms, Ann Arbor, 
Mich. Order No. 69-18,348) 
DISS ABSTR /NT B 30(5):2463. 

BRODE,WILLIAM EDWARD 
1969. A systematic study of salamanders of the genus 
Necturus Rafinesque. (Avail. Univ. Microfilms, Ann 
Arbor, Mich. Order No. 70-9735) 
DISS ABSTR INT B 30(11):5288-5289. 

BUEHR,M/A LYDIA 
1969. An experimental approach to the analysis of the 
function of germinal cytoplasm in the egg of anuran 
amphibia. (Avail. Univ. Microfilms, Ann Arbor, Mich. 
Order No. 69-20,969) 
DISS ABSTR INT B 30(7):3429. 

BURNS,THOMAS ALFRED 

7  
1 69. Ecology and physiology of Sceloporus jarrovi in 
the Graham Mountains, Arizona. (Avail. Univ. 
Microfilms, Ann Arbor, Mich. Order No. 69-16,477) 
DISS ABSTR INT B 30(4):1953. 

CHATTERJEE,ARUN and ASOKE BOSE 
1969. Histogenesis of the amphibian vertebral column. 
PROC INDIAN SCI CONGR 56(part 3):467-468. (abstr) 

CREN,LEE-DING 
1969. Studies on the isozymes of fructose diphosphate 
aldolase in the developing amphibian. (Avail. Univ. 
Microfilms, Ann Arbor, Rich. Order No. 70-3497) 
DISS ABSTR INT B 31(21:503. 

CHEVAILLIER,PHILIPPE and BERTRAND PICHERAL 
1969. Nouvelles donnees sur la constitution cytochimique 
du,noyau du spermatozoide d'un amphibien urodele 
Pleurodeles waltlii Michah. 
C R ACAD SCI (PARIS) D 269(14):1316-1319, 1 tab., 1 pl. 

CLYNE,DENSEY 
1969. Australian frogs. Periwinkle Books, Melbourne. 

112 p., illus. (col.). 

COLE,CHARLES JAMES 
1969. Karyotypes and evolution of the Spinosus group of 
lizards in the genus Sceloporus. (Avail. Univ. 
Microfilms, Ann Arbor, Mich. Order No. 69-15,256) 
DISS ABSTR B 30(3):1407-1408. 

COLE,MADISON BROOKS,JR. 
1969. Cytochemistry of material associated with nuclear 

pores in oocytes of Rana pipiens larvae. (Avail. Univ. 
Microfilms, Ann Arbor, Mich. Order No. 69-16,514) 
DISS ABSTR INT B 30(4):1512-1513. 

CONNOLLY,RAYMOND JOBN 
1969. The effect of tetanus upon the isometric twitch of 
frog skeletal muscle. (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 70-16,135) 
DISS ABSTR 8 31(3):1499-1500. 

CROSBY,ELIZABETH C. 
1969. Comparative aspects of cerebellar morphology. 
PROC INT SYMP INST B/OMED RES 1:19-41, 8 fig., 1 tab. 

CUELLAR,ORLANDO 
1969. Reproduction in the parthenogenetic lizard 
Cnemidophorus uniparens. (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 70-16,474) 
DISS ABSTR B 31(3):1601. 
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DAV/S,DONALD MAX 
1969. A study of variation in North American lizards of 
the fasciatus group of the genus Fumeces (Scincidae). 
(Avail. Univ. Microfilms, Ann Arbor, Mich. Order No. 
69-16,752) 
DISS ABSTR INT B 30(4):1954. 

DERBY, ALBERT 
1969. A quantitative analysis of hormone action in 
amphibian metamorphosis. (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 69-12,518) 
DISS ABM INT B 30(2):500. 

DINCA,CONSTANTA 
1969. Cytomorpholooical and cytochemical aspects in the 
blood of Emys orbicularis. 
REV ROOM BIOL SER ZOOL 14(6):433-436, 2 fig., 3 tab. 

DOILE,BROTHER WALTER 
1969. Anuran karyotype analysis. (Avail. Univ. 
Microfilms, Ann Arbor, Mich. Order No. 70-1353) 
DISS ABSTR INT B 30(11) :4913. 

DUNN,ARNOLD and JOSEPH ARDITTI 
1969. Experimental animal physiology, experiments in 
cellular and general physiology. Rolt, Reinhart and 
Winston, Inc., New York. xiv • 312 p., illus. 

- 	F 

EDMUND,A.G. 
1969. Dentition, p. 117-200, 50 fig., In, Carl Gans, 
Angus D'A.Bellairs and Thomas S.Parsons (Eds.) Biology 
of the Reptilia, vol. 1, Morphology A. Academic Press, 
New York. 

EICKLER,VICTOR BUKA 
1969. Neurogenesis in the optic tecta of larval Rana 
pipiens following unilateral enucleation. (Avail. 
Univ. Microfilms, Ann Arbor, Mich. Order No. 69-21,686) 
DISS ABSTR INT B 30(7):1432. 

ERNST,CARL HENRY 
1969. Natural history and ecology of the painted turtle, 
Chrysemys picta (Schneider). (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 70-2572) 
DISS ABSTR INT B 30(8):3918-3919. 

- 	F 

FERGUSON,GARY WRIGHT 
1969. Geographic variation and evolution of stereotyped 

A behavioral patterns of the side-blotched lizards of the 
genus Uta (Iguanidae). (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 69-17,999) 
DISS ABSTR INT B 30(5):2466. 

PERGUSON,J.HOMER and CHARLES H.LOWE 
1969. Evolutionary relationships in the Aldo punctatus 
group. 
AMER MIDLAND NATUR 81(2):435-466, 17 fig., 13 tab. 

FISHER,STEVEN KAY 
1969. The development of retinal ganglion cells in 
Xenopus laevis (Daudin) studied by electron microscopy. 
(Avail. Univ. Microfilms, Ann Arbor, Mich. Order No. 
70-8889) 
DISS ABSTR INT B 30(11):4911-4914. 

FITE,KATHERINE VIRGINIA 
1969. Single-unit analysis of binocular neurons in the 
frog optic tectum. (Avail. Univ. MiCrofilms, Ann Arbor, 
Mich. Order No. 70-8716) 
DISS ABSTR INT B 31(1):365. 

FLEISHMAN,JOSEPH JOEL 
1969. The effects of picrotoxin on classical eyelid 
conditioning in spinal frogs. (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 70-11,605) 
DISS ABSTR INT B 3.1(1):412. 

FLINDT,RAINER and HELMUT HEMMER 
1969. Circadiane Aktivitaet von Bufo viridis Laur. and 
Bufo calamita Laur. waehrend der Laichzeit. 
ZOOL ANZ 32(suppl):283-290, 3 fig. 

PREEMAN,J. A. 
1969. The cerebellum as a timing device: an 
experimental study in the frog. 
PROC INT SYMP INST BIOMED RES 1:397-420, 12 fig. 

REEMAN,J.A. and J.STONE 
1969. A technique for current density analysis of field 
potentials and its application to the frog cerebellum. 
PROC INT SYMP INST BIOMED RES 1:421-430, 6 fig. 

FREEMAN,J.R. 
1969. Erythrocyte measurements of the salamander 
Pseudobranchus striatus. 
J TENN ACAD SCI 44(2):54. 

FRITTS,THOMAS H. and HOBART M.SMITH 
1969. A new genus and species of snake from Western 

Ecuador. 
TRANS FANS ACAD SCI 72(1):60-66, 2 fig. 

FRITTS,THOMAS H. and HOBART M.SMITH 
1969. A new Teiid lizard genus from Western Ecuador. 
TRANS KANS ACAD SCI 72(1):54-59, 2 fig. 

FRY, ANNE EVANS 
1969. Tadpole tail resorption in vivo and in vitro: 
temperature effects and histochemistry. (Avail. Univ. 
Microfilms, Ann Arbor, Mich. Order No. 69-19,150) 
DISS ABSTR INT B 30(5):2466. 

PURR AZOLA, GUSTAVO 
1969. Informe sobre la expedicion paleontologica 
Alemano-Cubana. 
UNIV HABANA 33(194):27-33, illus. 

- 	G 

GABIE,VIVIAN and ANN ANDREW 
1969. Staging of pigment cells in cultures of Xenopus 
laevis neural crest. 
ACTA EMBRYOL EXP (2-3):137-146, 2 pl. 

GAUDIN,ANTHONY JOSEPH 

P  

19 9. A comparative study of the osteology and evolution 
of the holarctic tree frogs: Hyla, Pseudacris, Acris, 
and Limnaeodus. (Avail. Univ. Microfilms,'Ann Arbor, 
Mich. Order No. 70-349) 
DISS ABSTR INT B 30(7):3030. 

GAUR,R.K. 
1969. Cardiac conducting system of Indian flying lizard, 
Draco dussumieri. 
PROC INDIAN SCI CONGR 56(part 3):502. (abstr) 

GOODMAN, DONALD C. 
1969. Behavioral aspects of cerebellar stimulation and 
ablation in the frog and alligator and their 
relationship to cerebellar evolution. 
PROC INT SYMP INST BIOMED RES 1:467-473, 3 fig. 

GORDON,JAMES 
1969. Edge accentuation in the frog retina. (Avail. 
Univ. Microfilms, Ann Arbor, Mich. Order No. 70-8722) 
DISS ABSTR INT B 31(1):413. 

GOURLEY,EUGENE VINCENT 
1969. Orientation of the gopher tortoise, Gopherus 

polyphemus (Daudin). (Avail. Univ. Microfilms, Ann 
Arbor, Mich. Order No. 70-11,740) 
DISS ABSTR INT B 31(1):446. 

GREENHOUSE,GERALD ALAN 
1969. Analysis of trypan blue induced malformations in 
frog and mouse embryos. (Avail. Univ. Microfilms, 
Ann Arbor, Mich. Order No. 69-19,059) 
DISS ABSTR INT B 30(5):2030-2031. 

H 

HARTLINE,PETER HALDAN 
1969. Electrical responses to sound and vibration in the 
brains of snakes. (Avail. Univ. Microfilms, Ann Arbor, 
Mich. Order No. 70-8647) 
DISS ABSTR INT B 30(11):4915. 

HATHAWAY,LOLINF MARIE 
1969. Microdistribution and behavior of the collared 
lizard with special reference to structure. (Avail. 
Univ. Microfilms, Ann Arbor, Mich. Order No. 69-22,531) 
DISS ABSTR INT B 30(10):4504. 

HEYER,WILLIAM RONALD 
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CHROMOSOMES OF A NEW GUINEAN 
MICROHYLID FROG, COPHIXALUS 

RIPARIUS  ZWEIFEL 

C. J. Cole and R. G. Zweifel 

The following is presented as 
a contribution to the extremely 
meager knowledge of karyotypes 
of the Microhylidae. The 
junior author 	obtained 	the 
specimen analyzed while par- 
ticipating 	in 	the 	Research 
Vessel 	Aloha Helix  Expedition 
to New Guinea in 1969 (funded 
by the National Science 
Foundation through the Scripps 
Institution of Oceanography, 
University of California). 

Chromosomes of 63 bone marrow 
cells at mitotic metaphase were 
examined on slides prepared by 
means of the colchicine, 
hypotonic 	citrate 	technique 
used by Cole, Lowe, and Wright 
(1968). 	The adult female frog, 
American Museum 	of 	Natural 
History 	(AMNH) 	82987, 	was 
collected at Tambul, 7300 ft. 
elev., Western Highlands Dist., 
Territory of New Guinea, in 
July 1969. 

In all instances, the diploid 
number of chromosomes was 26: 
10 relatively large and 16 
distinctly 	smaller. 	The 
metaphase -spread selected for 
illustrating the modal 	karyo- 
type (Fig. 1) is the one 
illustrated in the 101st Annual 
Report of the American Museum 
of Natural History (1970: 8). 

on 	the 	long 	arm of 	one 
chromosome number 3; in six 
cells, near the centromere on 
approximately chromosome number 
9 or 10 ("gaps" appeared on 
both chromosomes of the pair in 
one cell). The last site is 
similar to the position of 
consistent secondary constric-
tions in some ranids with 
karyotypes similar to that of 
Coohixalus 	riparius 	(see 
below). 

The following discussion is 
based on the subfamilial class- 
ification of 	the Microhylidae 
advocated 	by Parker (1934), 
except that we follow Poynton 
(1964) in referring Phrvnomerus 
to the Microhylidae (subfamily 
Phrynomerinae) rather than to a 
monotypic family. Prior 
authors have reported examining 
chromosomes from a total of 
only eight species of 
microhylids, representing three 
subfamilies (Table 1). In 
addition 	to 	the 	karyotype 
described here, we present 
(Table 1) chromosome numbers 
for two more species from New 
Guinea, but the material is not 
adequate for detailed analysis. 

Of the microhylids examined, 
the chromosomes of only three 
species have been prepared and 
illustrated in such a way that 
they can be compared in detail 
with 	those 	of 	Coohixalus  
riparius. 	The three species 
are Kaloula oulchra, Breviceps  
gibbosus, 	and 	Phrynomerus  
bifasciatus;  each represents a 
different subfamily (Table 	1). 
The chromosomes of S.  riparius  
are most like those of 	P. 
bifasciatus, 	not 	only 	in 

number, 	but 	also 	in 	such 

details 	as size groups and 
centromere positions. 	Indeed, 
the only conspicuous difference 
between the karyotypes of 

riparius  and P. bifasciatus 	is 
that 	in 	E. 	bifasciatus  
chromosome number 2 has a more 
median centromere. 

Chromosome number presumably 
is identical (Table 1) 	in 	two 

species 	of Cophixalus  (sub- 
family Sphenophryninae) and in 

an 	Asterophrvs 	(undescribed 
species, subfamily Asterophry-
inae), which is consistent with 
the supposed close relationship 
of these subfamilies (Parker, 

1934). 	Whether 	Coohixalus  
(Sphenophryninae) 	is 	more 

closely related to Phrsmomerus  
(Phrynomerinae) of Africa than 
to Breviceps 	(Brevicipltinae) 
of 	Africa 	or 	to 	Kaloula 
(Microhylinae) of 	Asia, 	as 
might be incautiously inferred 
from the scanty information 
available, remains to be seen. 

One 	might 	hope 	that 

karyotypic data could contri- 
bute evidence bearing on the 
problem 	of 	whether 	the 

microhylids and ranids are 
closely related (for example, 
see Kluge and Farris, 1969), or 
whether the microhylids are 
more primitive and not so 
closely related to the ranids 
(for example, see Hecht, 1963). 
Thus one is tempted to compare 
frog karyotypes at the family 
level, particularly inasmuch as 
they have been described for 
representatives of most 
families. 	However, the data 
available are too scanty to 
contribute meaningfully to this 

Of the five pairs of larger 
chromosomes, number 5 is 
clearly metacentric, number 1 
is metacentric to submeta-
centric, numbers 2 and 4 are 
submetacentriC, and number 3 
is subtelocentric. Although 
numbers 2, 3, and 4 are similar 
in size, usually number 3 is 
recognizably 	different 	in 

centromere position. The ten 
pairs of smaller chromosomes 
(none is small enough to 
qualify as a microchromosome) 
are all metacentric or 
submetacentric; most pairs are 
not individually recognizable 
because of similarities in size 
and centromere position. No 
heteromorphic 	pair 	of 
chromosomes was recognized. 

Consistent 	secondary 	con- 
strictions were 	not 	found, 
although 	"gaps" 	(presumably 
unstained bands or threads) 
were occasionally observed at 
three sites: in one cell, near 
the centromere on the long arm 
of one chromosome number 2; in 
four cells, near the centromere 

2 
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FIG. 1. Karyotype (2n = 26) of a female specimen of Cophixalus 
riparius  (AMNH 82987). Line represents 10 micra. 
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TABLE 1. 

SPECIES 
Kaloula borealis  

("Cacopoides tornieri") 
Kaloula pulchra  
UPerodori systoma  

("Cacopus systoma") 
MicrohYla rubra  
Ramanella variegata  
Gastrophrvne carolinensis  
Breviceps gibbosus  

Phrvnomerus bifasciatus  
Cophixalus riparius  
Cophixalus crYototvmpanum 

Asteroohrvs sp. 

(1) Testicular squashes 

REPORTED CHROMOSOME 

SUBFAMILY 

NUMBERS 	IN MICROHYLID 	FROGS 

CHROMOSOMES 	 REFERENCE 
Microhylinae 2E = 28, Sato, 	1936 

n = 14 
Microhylinae 2n 	= 28 Morescalchi, 	1968a, b 
Microhylinae 2n 	= 26 Natarajan, 	1953 

Microhylinae 2n 	= 26 Bai, 	1956 
Microhylinae 2n 	= 26 Bai, 	1956 
Microhylinae 2n 	= 22 Morescalchi, 	1968b 
Brevicipitinae 2n 	= 24, Morescalchi, 	1968a, b 

n 	= 12 
Phrynomerinae 2n 	= 26 Morescalchi, 	1968a, b 
Sphenophryninae 2n 	= 26 Reported here 
Sphenophryninae n 	= 13 Reported 	here 	(1); specimen 

AMNH 	74925 
Asterophryinae 2n 	= 26, Reported 	here 	(1); specimen 

n 	= 13 AMNH 	74898 
prepared by methods used 	by Duellman and 	Cole 	(1965). 
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question, 	and 	only 	a few 
observations can be made at 
this time. 

Among the various frogs for 
which more or less directly 
comparable data on chromosome 
sizes and shapes are available, 
the chromosomes of Cophixalus  
riparius (and also Phrvnomerus  
bifasciatus) closely resemble 
those of species belonging to 
three different families: 
Ranidae, Rhacophoridae, and 
Leptodactylidae. More than 15 
species of ranids have been 
examined, and most of these 
have karyotypes strikingly 
similar to that of 	riparius 
(for examples, see Seto, 1965; 
Morescalchi, 	1967; 	Natarajan, 
1958a). 	Only one species of 
rhacophorid 	 (Rhacophorus  
maculatus) has been analyzed in 
detail recently, and its 
karyotype is closely similar to 
that of riparius (see 
Natarajan, 	1958b). 	The lepto- 
dactylids are more thoroughly 
represented by karyotypic data 
in the literature and 	show 
considerable 	 chromosomal 
variation. At least two 
species (Cvcloramphus asper and 
Oocormus microps) have 
karyotypes resembling that of 

riparius (see Becak, Denaro, 
and Becak, 1970). Other 
species of anurans that have 
the same chromosome number as 
Cophixalus riparius (2n = 26) 
have much less similar 
chromosome morphology and thus 
are not considered further 
here. 

In conclusion, too few data 
are 	presently 	available to 
suggest 	likely 	hypotheses 
regarding 	the 	evolutionary 
significance 	of 	karyotypic 
similarities and differences at 
either subfamily or family 
levels. 
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ON THE PROBLEMS OF HOME RANGE MEASUREMENT 
AND INDIVIDUAL RECOGNITION IN 

LIZARD ECOLOGY STUDIES 

William W. Milstead 

During the time a recent paper of 	mine 
(Milstead, 	1970) was going through the editoral 
process, reviewers of the manuscript touched on 
two problems which I think are badly in need of 
solution. One of these has to do with the 
methods by which home range sizes are measured, 
and the other concerns our lack of knowledge 
about the ability of lizards to recognize each 
other. 

The measurement of home range size for lizards 
that live on relatively level land is no great 
problem. All that is needed are a few 
measurements, some graph paper, a pair 	of 

scissors, 	and an analytical balance. 	But with 

lizards living 	in 	three 	dimensional 	habitats 
(canyon walls, 	boulders, 	fence posts, trees, 
etc.) the problem becomes more difficult, 
because the amount of surface area involved 
undoubtedly has a direct bearing on the size of 
the lizard's home range. In nearly 15 years of 
working with the canyon lizards of western 
Texas, I have thought of only one method that 
would accurately yield information on home range 
size: after the boundaries of the home range 
have been delimited in the field, a portable 
paint spray apparatus could be used to spray the 
area with water (or water containing a vegetable 
dye), and under similar conditions of humidity, 
a known flat area such as a basketball or tennis 
court could he sprayed. Comparison of the 
volumes of water used for the two areas would 
yield the area of the lizard home range by 
ratio. I have yet to test this method because I 
keep hoping that someone will come up with a 
better or easier method. 

In my paper I referred to Carpenter's (1967) 
statement that we have little evidence that 
lizards have the ability to recognize each 
other, and later I noted that Sceloporus  
merriami  appears to be monogamous during the 
late summer with the male and female both 
defending the same territory. One of the 
reviewers raised the question of how these 
lizards could be monogamous without challenging 
their partners each time they come around a 
rock? The same reviewer also pointed out that 
the lizards seemed to be able to recognize an 
intruding male or female in the territory. 
Although these do appear to be 	cases 	of 

individual 	recognition, 	another possibility is 

that the lizards are responding to a set of very 
subtle signals without actual 	recognition. 	In 

my opinion, recognition of a set of signals is 
probably the best explanation for recognition of 
an intruding male or female, but it may not be 
the best explanation for the recognition between 
a male and female occupying the same territory. 
It will be of great aid to our interpretations 
of lizard behavior if someone can devise a study 
that would give evidence that a lizard can (or 
cannot) actually recognize its mate and other 
lizards living in adjacent territories. 

I 	am grateful 	to Drs. Richard F. Myers and 
James 	L. 	Vial 	for critically 	reading 	the 
manuscript. 
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354. 
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(Received 21 December 1970) 

During recent years an ever-increasing number 
of journal editors have decided not to publish 
new records of geographic distribution. This 
decision was due in part to the feeling of some 
that "County Record" papers were unworthy of 
publication in their journals. 	No doubt some 
poorly-written papers, consisting mainly 	of 
detailed descriptions of a single specimen of 
some common species found 300 yards west of the 
previously-recorded range, were not worth the 
time, effort, and cost of entering them into the 
journal record. These decisions have been 
pressed also by the rapid rise in the costs of 
publication, with the average journal page 
costing $30 to $40 to print, with perhaps twice 
this much tied up in the reviewing and editing 
process. 

It is for these reasons that many range 
extensions recently have been referred, for 
example, to Roger Conant for inclusion in his 
maps, 	rather 	than 	being 	accepted 	for 

publication. 

	

It is our belief, 	however, 	that such new 

information deserves an adequate public record. 
We are pleased, therefore, to announce that 
George Zug (USNM) has offered to edit a page of 
such records, which can be published here at no 
more than $20 per page. 	The proposed format 
will 	provide the minimum information that is 
necessary for an adequate record: the species, 
precise 	locality, 	date 	of 	observation, 
disposition of specimen, and author. This will 
allow any interested worker to trace the origin 
of questioned geographic records, and to 
determine the data on which they are based. 

Those persons who believe that some geographic 
record 	deserves 	more 	than 	this 	minimum 
presentation can, of course, 	submit it as an 
"Unreviewed-Unedited Communication." 

Please send all geographic information for 
inclusion to Dr. Zug (see "Contents" page). -- 
HGD. 
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UNREVIEWED-UNEDITED COMMUNICATIONS 

AN INSTANCE OF CANNIBALISM IN CRCTALUS  
LEPIDUS  (SERPENTES: CROTALIDAE) 

Michael A. Williamson 

Documented accounts of 	cannibalism 	among 
ophidians are rare in published literature. 	In 
1955, W. J. Hamilton and Joseph A. Pollack 
published a stomach contents analysis study on 
70 crotalid snakes from Fort Benning, Georgia. 
Their study revealed the ingestion of five 
ophidians, none of which were crotalids. 	Snakes 
accounted for approximately 8% of all 	ingested 
food items. Their study revealed no instance of 
cannibalism. Klauber (1956, p. 586) states "we 
may conclude that cannibalism among rattlesnakes 
in the wild is quite unusual; and, in the rare 
instances when it has occurred, the snake eaten 
has sometimes been dead before it was 
swallowed." 

On August 11, 1962, Ted L. Brown, accompanied 
by the author, collected a large female Green 
Rock Rattlesnake (Crotalus lepidus klauberi)  in 
Water Canyon, Magdalena Mountains, New Mexico; 
at an elevation of approximately 7300'. 	This 
snake later proved to be gravid. 	It was taken 
to the University of New Mexico, placed in a 
wooden, glass-fronted cage, and provided with a 
dish of water for drinking. There it gave birth 
to 4 young on August 29. 

On November 20, one young snake ate a brood 
mate. Five days later it, in turn, was eaten by 
the adult female. A third died on November 25. 
The fourth member of the brood was given to the 
author. 

This Is an unusual sequence of events which 
may have been brought about in part by the 
conditions of captivity, Including the 
artificially-enforced proximity of brood mates 
and their mother. 

I wish to thank Dr. William G. Degenhardt 	for 
providing the records on which this note is 
based. I am also Indebted to John S. Applegarth 
for reading the manuscript and offering helpful 
suggestions. 
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RECENT PUBLICATIONS 

THE HYLID FROGS OF MIDDLE AMERICA. By William 
E. 	Duellman, 	illustrated by David M. Dennis. 
1970. Two volumes, 	approximately 680 p., 	324 
fig., 72 pl. (32 in color). 	Will  ha reviewed  in 
2 later issue. 	(Available from Mus. Nat. Hist., 
Univ. Kansas, Lawrence, Kans. 66044. $25.) The 
prints of David M. Dennis' paintings are sold in 
sets of eight for $1 per set, as follows, plates 
41-48, 49-56, 57-64, 65-72. Orders are received 
by the Publications Secretary, Museum of Natural 
History, University of Kansas, Lawrence, Kansas 
66044. Checks should be made payable to "Museum 
Store." 

POISONOUS SNAKES OF THE WORLD. Bureau of 
Medicine and Surgery, Department of the Navy. 
1968 (Reprinted 1970). A revision of the 1962 
book of the same name. Completely rewritten (in 
1965) by S. A. Minton, H. G. Dowling, and F. E. 
Russell (general editor, Comm. G. M. Moore, MSC, 
USN). 212 p., 120 fig., 8 col. pl. (Available 
from Supt. 	Documents, 	Government 	Printing 
Office, Washington, D.C. 20402. $3.25.) 

CARIBBEAN RESEARCH PAGE 

Many of us are aware, in a general way, that 
many persons and institutions have research 
activities in the Caribbean region: the Harvard 
group on anoles, Albert Schwartz on various 
amphibians and reptiles, a crocodile 
conservation project, a Virgin Islands project, 
and, of course, the long-standing work on sea 
turtles by Archie Carr's group. The work is 
being done by so many persons from so many 
institutions, however, that no one has a clear 
picture of the entire range of activities. 

	

When I was recently in Jamaica, 	I 	was told 
that groups from Florida, Harvard, the USNM, and 
other institutions were either on the island--
or were expected -- or had been there in recent 
weeks. I was unable to get in touch with any of 
them, though, because no one had the details on 
who, where, and when. 

We believe that a record of such information 
would be of benefit to all. Therefore, we are 
happy to announce that Jack McCoy (CM) has 
agreed to edit a page on Caribbean persons and 
projects -- past, present, and proposed. If you 
are involved, don't wait for Jack to write you, 
give him the information now! His address 
appears on the "Contents" page. -- HGD. 
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REGIONAL SOCIETIES PAGE 

CONNECTICUT HERPETOLOGICAL SOCIETY 

GEORGE VESPER (Vice-President, CHS) has been 
named Director of Roaring Brook Nature Center in 
Canton. DON LAWYER has taken over as Bulletin 
Editor. DICK PETERSON will be Public Relations 
Chairman. BOB DUBOS and NORM SCOTT are 
gathering distributional data of the amphibians 
and reptiles of the state. 

NEW YORK HERPETOLOGICAL SOCIETY 

The NYHS has announced its 1971 Photo Contest, 
which will be broken down into "Amateur" and 
"Novice" categories. Further information can he 
obtained from the Society, P.O. Box 3946, Grand 
Central Sta., NYC 10017. 

H. G. Dowling (AMNH) spoke to the members on 
"The Crisis in Herpetological Information," on 
16 January 1971. 

Richard G. Zweifel 	(AMNH) will present an 
illustrated, 	"New 	Guinea: 	Herpetological 
Travelogue," on 13 February. 

EASTERN SEABOARD HERPETOLOGICAL SOCIETIES 

On Saturday, 17 October 1970, representatives 
of the PHILADELPHIA HERPETOLOGICAL SOCIETY, the 
NEW YORK HERPETOLOGICAL SOCIETY, the VIRGINIA 
HERPETOLOGICAL SOCIETY, the NORTHERN VIRGINIA 
HERPETOLOGICAL ASSOCIATION, and the MARYLAND 
HERPETOLOGICAL SOCIETY met at the Philadelphia 
Coo to discuss plans for future cooperation and 
coordination. 

A general discussion took place concerning 
proposed cooperation between and among the 
various groups, and possible joint meetings. 
BOB TUCK (Pres., MHS) announced that the 
MARYLAND H. S. would sponsor a joint meeting at 
the Baltimore Zoo (Druid Hill Park) on 17 
December 1970. DAVE HULMS (Pres., NYHS) agreed 
that the N.Y. HERPETOLOGICAL SOCIETY would host 
a joint meeting, at either the , Staten Island Zoo 
or the Bronx Zoo on 17 July 1971. MALVIN L. 
SKAROFF (Pres., PHS) announced that it was the 
intention of the Philadelphia group to host some 
joint activity during the AAAS meetings in 
Philadelphia (26-31 December 1971), during which 
the 'HERPETOLOGISTS' LEAGUE annual meeting will 
be held. 

A joint meeting of officers and delegates was 
held 19 December 1970 in the new Hippo House of 
the Baltimore Zoo. The proceedings were called 
to order by ROBERT TUCK (Pres., MHS) shortly 
after 3 PM. Arthur Watson (Director of the Zoo) 
welcomed those present. FRANK GROVES (Head 
Keeper of the Reptile House) invited everyone to 
a tour after the meeting. Officers of other 
societies were then introduced. They included 
FRANK TUEBE (VHS), MALVIN L. SKAROFF (PHS), 
BARRY SCHWA (NYHS), and FRANK WATROUS (NVHA). 

Five papers were presented: 

	

ANTHONY JANDA (Park 	Naturalist-Director, 
3rookside Nature Center, Wheaton, Md.) spoke 
on "The Role of the Nature Center in 
Environmental Education." He pointed out that 
most adults who come to the Center are already 

aware of environmental problems, and that the 
main emphasis must be on education of the 
young. They are taught as early as pre-
school, and the programs work up into longer 
and longer programs by high school. They 
encourage the children to touch the specimens 
exhibited and to go into the field to get the 
feeling of being a part of nature. 

GEORGE 	BREWSTER 	(nature 	photographer, 
Arlington, Va.) showed slides and played taped 
calls of all of the frogs and toads of 
Montgomery County, Maryland. He mentioned 
that it took two years to complete this 
impressive collection. 

CHRISTOPHER 	H. 	DODGE 	(Biologist, U.S. 
Department of the Navy) spoke on his studies 
on the growth of young turtles. He reported 
that optima were 30 degrees (C) temperature, 
24 hours light, and feeding with lean ground 
meat mixed with fish, bone meal, and poly-
vitamins. lie also reported that red-ear 
turtles had greater growth when centrifuged at 
the equivalent of 5 times normal gravity. 

PETE WEMPLE (Vice-Pres., MHS) reported on 
the collection of the Eastern spiny softshell 
turtle, TrionvN  1. soinifer,  in Garrett 
County, Maryland. In company with Jeremy 
Jacobs, he collected some specimens on 22 
September 1970. Although the species had been 
mentioned as having been found in the state, 
these are the first recorded specimens 
(deposited in the Natural History Society of 
Maryland and the USNM). 

DON MORIZOT spoke on the distribution of the 
Long-tailed salamander within a cave in 
Washington County, Maryland. He investigated 
the location of specimens inside the cave at 
different seasons and found significant 
variation. He postulated that the animals 
move toward areas in the cave which are more 
humid. 

A. JAMES BARTON (Director, Undergraduate 
Student Program, NSF) led a short group 
discussion on the effects of environmental 
disturbance on the survival of rare amphibians 
and reptiles. He is especially interested in 
the Bog turtle, and reiterated his plea that 
anyone having knowledge of the possible loss 
of a Bog turtle habitat because of changes in 
land use, or for any other reason, to forward 
the information to him. 

The meeting ended at 	6PM. 	There 	were 
approximately 100 people present, who were all 
well-pleased with the program. 

RENE 	KATZ-BRAUNSCHWEIG 	(Advisor, 	NYHS) 
reminded all present of the Joint meeting in New 
York on 17 July 1971. MALVIN L. SKAROFF (Pres., 
PHS) reiterated his welcome to attend the joint 
meeting at the Philadelphia AAAS meetings, in 
conjunction with the HERPETOLOGISTS' LEAGUE. 

MARYLAND HERPETOLOGICAL SOCIETY 

303 TUCK (President) writes: "You will find us 
in the forefront of the battle to save the 
environment. We make no pretentions of being 
professionals, but we do represent a 
considerable force at the professionals' 
disposal." The Society heeded Bustard & Limpus' 
plea for the Flatback sea turtle, Chelonia  
deoressa  (HERPETOLOGICA 25(1): 29-34) and 
registered a protest to the Woongarra Shire 

HERPETOL REV 3(1): 19 
	

FEBRUARY 1971 



HERPETOL REV 3(1): 20 	 FEBRUARY 1971 

AND 

MEETINGS 

SOCIETIES 

Council, 	Commonwealth of Australia, on the 
proposed subdivision 	and 	land 	development 
adjacent to the turtle's nesting site. It also 
publicly praised the action of the City of 
Bowie, Maryland, in passing the nation's first 
city ordinance banning the sale of soft drinks 
and beer in non-returnable containers, and "we 
alerted the Eastern Seaboard Herpetological 
Societies to this history-making development." 

Some of the 1971 activities include: 

20 Feb. 	STANTON ERNST, 	JR. 	(Gulf Nature 
Center, 	Arlington, 	Va.) "The role of the 
Nature Center in Herpetological Education." 

20 liar. 	PETER MUNDEL 	(Dept. Zool., Univ. 
Md.) "The ontogeny of photoxic responses in 
the 	Red-spotted 	newt, 	Notonhthalmus 	v. 
viridescens."  

17 Jul. Second Combined Meeting, ECHS, New 
York. Hosted by NYHS. 

16 Oct. The Honorable Lawrence J. Mogen 
(Fifth 	District, 	 U.S. 	House 	of 
Representatives), 	"Legislative 	aspects of 
conservation and wildlife protection." 

28 Dec. Third Combined 	Meeting, 	ECHS, 
Philadelphia, Hosted by PHS. 

******** ****Irt***** ******** ********************* 

1970 DEGREES 

	

PAUL 	J. CONZELMANN (MS, U SW La), "The 
breeding behavior and movements of the small- 
mouthed salamander, Ambvstoma texanum,  In 
southwestern Louisiana." 

EARNEST D. ASHURST (MS, U SW La), "The cranial 
osteology of the neotropical vine snake, 
Oxvbelis aeneus  (Wagler)." 

JOHN PERRIN (MS, U SW La), "A comparative 
study of the morphology of the heart and 
associated vessels of Louisiana watersnakes of 
the genera Natrix  and Regina."  

MEMBERS DESIDERATA 

JAMES E. 	DeWEESE (Allan 	Hancock 	Found., 
U.S.C., 	Los Angeles, 	Ca. 90007) would like to 
receive 	living scincid 	lizards 	for 	use 	in 
karyological studies. 

ANIMAL DEALER 

ROBERT C. GADSBY warns that an animal dealer 
addressed as: 

Doctor C. S. Tseng 
TAIWAN TROPICAL BIOLOGY SUPPLY CENTER 
Dun Hwa South Road, Lane 351, No. 64 
Taipei, Taiwan, Republic of China 

has cashed checks sent to him, but so fa.r has 
failed to provide the requested animals or to 
answer letters and cables. 

CALENDAR 1971 

12-16 April....FEDERATION OF AMERICAN 	SOCIETIES 
FOR 	EXPERIMENTAL BIOLOGY, Annual Meeting, 
Chicago. 

15-19 June....AMERICAN 	SOCIETY 	OF 	ICHTHY- 
OLOGISTS AND HERPETOLOGISTS, Annual Meeting, 
Los Angeles. 

19-22 August....SOCIETY 	FOR 	THE 	STUDY 	OF 
AMPHIBIANS AND REPTILES, Annual Meeting, Univ. 
New Mexico, Albuquerque (cosponsored by the 
HERPETOLOGISTS' LEAGUE). 

29 August - 4 September....AMERICAN INSTITUTE OF 
BIOLOGICAL SCIENCES, Annual Meeting, Colorado 
State Univ., Fort Collins. 

28-29 December....HERPETOLOGISTS' LEAGUE, Annual 
Meeting, Philadelphia (with AAAS; cosponsored 
by the SSAR). 

INDIVIDUALS 

AND 

INSTITUTIONS 

RICHARD J. BALDAUF (Texas A & M) was appointed 
Chairman, Texas Academy of Science Conservation 
Committee. 

ERNEST C. TANZER (U Ariz) received a SIGMA XI 
grant toward his study of the functional anatomy 
of the jaw apparatus of Azkistrodon, Crotalus, 

 and Sistrurus.  

KENNETH 	L. 	.4ILLIAMS 	(NW St. 	U, 	La) 	has 
completed his studies of the 	taxonomy 	of 
LamoroPeltis trianzulum.  

BILL THORNTON (Angelo St U, Texas) received a 
Faculty grant toward his biochemical and 
cytological study of the genus Tantilla.  

JAMES SCHWARZ (McLennan Comm Coll) had his NSF 
grant extended for his studies of head-bob 
patterns in Scel000rus poinsetti.  

SHERMAN & MADGE MINTON have started another 
book -- this time on "Giant Reptiles." 

WARREN WALKER (Oberlin) has returned from a 
year's work at the Anatomical Institute 
(Frankfurt), where he was able to complete some 
papers on limb musculature and locomotion in 
turtles. 

ERNEST 	E. 	WILLIAMS 	(MCZ) 	recently was 
appointed Professor of Biology, in addition to 
his curatorship. 



AFRICAN BIBLIOGRAPHY (1860-1960) 

A bibliography of African herpetology was 
prepared by Arthur Loveridge (MCZ) and updated 
to 1960 by Raymond Laurent. The Museum of 
Comparative Zoology was unable to obtain funds 
(e.g., from NSF) for 	its publication and has 
given the manuscript to HISS. 	The MS consists 
of some 581 pages, of which 52 are introductory 
material (mostly journal abbreviations). 
Although it will be some time before we are able 
to incorporate these titles into our 
computerized bibliography, we will try to aid 
anyone who needs bibliographic aid on African 
herpetology. 

Trionyx hurum Gray,-the little-known Burmese soft-
shelled turtle, retains a juvenile pattern of well-
defined ocelli. Similar markings are seen on young 
specimens of related Asian Trionyx and Dogania, 
hatchlings of some emydid turtles, and even Chelys  
fimbriatus, which belongs to another suborder. The 
value of this coloration -- often considered as 
aposematic -- is puzzling in such an old type of 
reptile, which reentered water during its evolution. 
In addition, T. hurum spends much of its time under 
mud, as do the related American species. 

The turtle in the photograph is a juvenile specimen, 
carapace length 123 mm, width 96 mm, weight 193 g; in 
captivity 1 1/2 years. -- W. Sachsee (Ricarda Huch 
Str. 6, 65 Mainz, Germany). 

Defensive behavior of the salamander, Ambystoma  
gracile. The tail and head are lashed against the 
predator. The white globules on the skin are noxious 
secretions from the granular glands. -- Edmund D. 
Brodie, Jr. (Zoology, Clemson U., Clemson, S.C. 29631). 

STULL'S "BOIDAE" 

Unknown to most workers, Olive Griffeth Stull 
continued her work on the systematics of bold 
snakes until a short time before her death, and 
left an almost-complete manuscript. This MS is 
now in HISS / 5 files. It consists of several 
hundred typed (but unnumbered) pages of 
systematic accounts of the genera and species of 
boids, drawings of color patterns and (inverted 
and split) hemipenes, tables of scale counts and 
measurements, and outline maps for both genera 
and species. Lacking are an introduction, key, 
and familial summary. 

The overall 	format of the accounts is like 
those in her Pituoohis (1940, BULL U S NAT MUS 
(175)) paper. None of the sections appears to 
be ready for publication, but anyone who is 
working on bold taxonomy should know of the 
existence of this work. We will try to make 
appropriate parts available to those workers who 
need them. 

LOST MEMBERS 

RICHARD DUNN, 	P.O. 	Box 613, 	Arcadia, 	Cal. 
91006 

SAUL FRIESS, 	10 Eighth Ave., Brooklyn, N.Y. 
11217 

FRANK L. HILL, Route 6, 	Box 962, 	Bessemer, 
Ala. 35020 

RECENT DEATHS 

PAUL V. 	TERENTJEV (30 DEC 1970). 	Russian 
herpetologist, 	Honorary 	Member 	of 	the 
Herpetologists' League. 

ALEXANDER G. RUTHVEN (19 JAN 1971). American 
herpetologist, founder of the "Michigan school" 
of systematic monographs on amphibians and 
reptiles. 
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PERMITS FOR SCIENTIFIC EXPEDITIONS TO 3RAZIL 

CHANGES OF ADDRESS 

HISS now provides mailing lists for 	the 
CATALOGUE OF AMERICAN AMPHIBIANS AND REPTILES 
and the SOCIETY FOR THE STUDY OF AMPHIBIANS AND 
REPTILES. With this issue, the HERPETOLOGISTS' 
LEAGUE mailing list has also been added to our 
computerized file. 

PLEASE SEND CHANGES OF ADDRESS for any of 
these activities directly to us, we will inform 
the appropriate officers. 

HERPETOLOGICAL INFORMATION SEARCH SYSTEMS 
Department ML 
American Museum of Natural History 
Central Park West at 79th St. 
New York, N.Y. 10024 

Unusual spot pattern of a Leopard frog (Rana i lens). 
The dorsal reticulations are somewhat simii -j—to the 
pattern of the kandiyohi  mutant, but are more sharply 
delineated against the light background and are of a 
more restricted distribution. The specimen was an 
adult female that was part of a shipment of Rana  
i lens from a biological supply company in Minnesota. 

L auren E. Brown (Biological Sci., Illinois State 
U., Normal, Ill. 	61761). 

Following is an 	English 	translation of 	the 
Brazilian Congressional 	Decree approving the 
regulations for permission to conduct scientific 
expeditions in 	Brazil. 	This 	information was 
made available to dilliam E. Duellman by Dr. 
Bertha Lutz and Dr. Antonio Moreira Couceiro, 
Presidente, Conselho Nacional de Pesquisas. 
Information concerning, and applications for, 
permits should be addressed to: 	Presidente, 
Conselho Nacional 	de Pesquisas, Av. Marechal 
Camara 350, Rio de Janeiro, GB. ZC. 39, Brazil. 

Decree No. 65.057 -- of August 26, 1969 

Art. 	1 	- The 	supervision of Scientific 
Expeditions in Brazil, entrusted to the National 
Research Council of Brazil under Decree no. 
62.203, of January 31, 1968, shall he governed 
by the terms of the present Decree. 

Art. 2 - For the purposes of the present 
Decree, a Scientific expedition shall be 
considered as the displacement of human and 
material 	resources to a given geographic area, 
for a limited period of time, 	with a view to 
developing a specific plan to obtain scientific 
data and knowledge, 	to confirm or establish 
theories, 	thus endowing it with a broader scope 
than that of simple research to evaluate natural 
resources. 

Art. 3 - The present Decree shall not apply 
to: a) activities governed by Decree no. 
63.164, of August 26, 1968, when carried out on 
the continental shelf, on territorial ocean 
waters and on interior waterways; b) research 
lying within the monopoly rights of the Union or 
within the competence of other Agencies and 
Ministries, governed by specific regulation. 

Art. 4 - 	It 	is 	the duty of the National 
Research Council, excepting in the aforesaid 
restricted cases, to authorize and to supervise 
scientific expeditions or any other activities 
involving the exploration, survey, collecting, 
filming or 	recording of scientific material 
effected by: 	a) 	foreign 	institutions 	or 
individuals, in an official or private capacity; 
b) 	foreign 	religious 	or 	philanthropic 
associations, established 	in the country; 	c) 
Brazilian 	institutions working in collaboration 
with foreign 	institutions or 	individuals; 	d) 
national 	private 	institutions or individuals. 
[Authorization under letters a, 	b, and c, 	as 
well 	as under 	letter d, 	shall be previously 
submitted to the National 	Security Council, 
whenever 	the expedition areas concerned be 
considered vital to National 	Security, or the 
research involved be considered of interest to 
National Security.] 

Art. 5 - 	Any 	Government 	official 	who 
ascertains that foreign members of expeditions 
cleared under the terms of the present Decree 
are carrying out activities contrary to the 
national interest, or effecting research legally 
classified as within the Union Monopoly, shall 
inform the Ministry of Justice thereof, so that 
a legal suit for expulsion may be filed, in 
accordance with official legislation in force. 

Art. 	6 - 	It 	is the duty of the National 
Research Council of Brazil, under the terms of 
Decree no. 62.203, of January 31, 1968: a) to 
study the aims of scientific expeditions and 
correlated activities, from the angle of their 
interest to national research; b) to decide as 
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to the integrity and merits of organizations or 
individuals wishing to carry out scientific 
expeditions or correlated activities, and as to 
the convenience, from the point of view of 
national interest, of granting the permit 
requested; c) to study, with the assistance of 
the relevant agencies whenever necessary, the 
aims, routes and plans presented; d) to inform 
the relevant authorities of the decision on the 
application for permits; e) to supervise, 
directly or by delegation, the activities 
authorized; f) to appoint delegates in the 
States and Territories, when the supervision 
cannot be effected under the terms of letter e; 
g) to appoint its representatives to accompany 
the expeditions governed by article 4; h) to 
withdraw the permit granted, whenever there be a 
breech of the regulations under this Decree; i) 
to state its opinion and to request that of the 
Ministries, should the matter be within their 
jurisdiction, on the exportation of any specific 
material collected within the national 
territory; 	j) 	to 	advise, 	and 	exchange 
information with, the 	relevant Ministries and 
official 	agencies on the results obtained by 
scientific expeditions. 

Art. 7 - Applications 	for 	permit 	shall 	be 
addressed: a) directly to the National Research 
Council, when the expedition or activity be 
proposed 	by 	a 	national 	organization 	or 
individual, 	by 	a 	foreign 	religious 	or 
philanthropic association established 	in 	the 
country, three months before the date for 
starting the operation; h) to the Ministry of 
Foreign Relations, through diplomatic channels, 
when the expedition or activity be proposed by a 
foreign organization or individual, 180 days 
before the date set for arrival in Brazil. 

Art. 	8 - Applications for permit to carry out 
expeditions and other 	scientific activities, 
shall contain: a) a detailed and precise 
statement of the purposes thereof; b) name, 
address, nationality and reports on previous 
activities in the national territory, if any, of 
the organization or individual responsible for 
the financial support of the activities 
proposed; c) name, address, nationality and 
reports on previous activities, in the national 
territory, if any, of the organization or 
individual 	responsible for the carrying out of 
the activities proposed; d) name, "curriculum 
vitae" and nationality of the person in Brazil 
responsible for the activities and of the person 
designated to act for him in any possible 
absence; e) name, address and nationality of the 
participants; f) routes and plans; g) type of 
material to be collected and destination 
thereof; h) detailed inventory of equipment and 
arms to be carried; 1) duration of the 
expedition; j) specification of the customs 
station, chosen from among those listed by the 
Council, through which the material collected 
will be exported; k) formal statement of 
intention to abide by the laws in force in this 
country and by the provisions of this Decree. 

Art. 9 - All the information demanded in the 
previous article together with the decision of 
the National Research Council thereon shall be 
included in the documents to be submitted to the 
authorities mentioned in article 4, for 
appropriate scrutiny. 

Art. 10 - In order to obtain extension of a 
license period, the interested parties shall 
apply to the National Research Council to that 
effect thirty days before the existing license 
expires, stating the reasons for their request 
and presenting a report on the work already 

carried out. 	[The procedure for extention of 
the license period shall be the same as that for 
obtaining the initial permit. 

Art. 	11 - The supervision of authorized 
activities shall be effected by the National 
Research Council, within the provisions under 
article 6: items e and f. 

ss. 1. - Any material held by expeditions or 
participants thereof, collectors or researchers, 
in disagreement with the provision in the 
present Decree, 	or 	with 	the 	limitations 
established 	in 	the 	license involved, shall be 
confiscated. 

ss. 2. - The material 	thus 	seized 	shall 	be 
handed 	over 	to 	an 	official 	scientific 
institution of the National 	Research Council's 
choice. 

Art. 	12 - The exportation of any collected, 
filmed or recorded material shall depend on the 
presentation to Customs, port of embarcation or 
post-office officials of the respective 
authorization given by the competent Ministry or 
Agency, based on the scientific pronouncement 
thereon of the National Research Council. [The 
exportation of any mineral or fossil material 
collected within the national boundaries shall 
be controlled by the Ministry of Mines and 
Energy, in accordance with the legislation in 
force thereon.I 

Art. 	13 	- 	Prior 	to 	the granting of 
authorization, an appraisal and inventory of the 
material collected in the national territory 
shall be made, and the specimens to remain in 
the country, or to be returned in the course of 
time, 	to be added to collections of Brazilian 
official institutions, shall be specified. 	[The 
interested parties shall 	have the right to 
attend the examination of the material, either 
personally or through their representatives.' 

Art. 14 - Holotypes shall be kept in Brazilian 
official institutions. 

Art. 15 - For the purpose of being added to 
the collection of a national institution named 
by the National Research Council the following 
material 	shall 	be delivered to the latter: 	a) 
representative 	samples 	or 	duplicates 	of 
collections 	obtained; 	b) 	moulds, 	copies, 
photocopies or drawings of scientific material. 

Art. 	16 - The National 	Research Council, 
taking 	into consideration scientific ethics as 
well as the cultural interests of Brazil, 	shall 
determine, 	in each and every case, the ultimate 
destination to be given to unique or rare 
specimens. 

Art. 17 - In the case of retention of material 
in Brazil, 	the National 	Research Council may 
entrust an official institution 	to decide, 	in 
cooperation 	with those responsible for its 
collection, on the destination of the same. 

Art. 	18 - The 	leaders of the scientific 
expeditions or correlated activities duly 
licensed, within 6 months of their departure 
from this country shall send the National 
Research Council a detailed report on their work 
in Brazil. 

Art. 19 - The present Decree shall be in force 
as of the date of 	its 	publication, 	all 
provisions 	to 	the 	contrary 	being hereby 
repealed. 
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previous herpetological work and type-specimens• 
and type localities of reptiles in Oklahoma. 	A 
glossary, 	twenty-two pages of bibliography, and 
an index complete the volume. 

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

BOOK REVIEW 

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

REPTILES OF OKLAHOMA. 	By Robert G. Webb. 
1970. 	Stovall Museum of Science and History, 
University of Oklahoma, Norman. 	xi 	+ 370 p., 
120 figs. 	$3.95, paperback; $8.95 cloth. 

"Long awaited" is an overworked part of the 
reviewer's lexicon, but the cliche has become 
reality with the appearance of Webb's REPTILES 
OF OKLAHOMA. This book had its origin in keys 
published by A. I. Ortenburger in the early 
1930's, and in a dissertation prepared by Webb 
in 1952. Despite the lengthy delay in getting 
this work into print, 	it has been worth 	the 
wait. 	This 	is one of the best state reptile 
books available. 

Webb recognizes 95 species and subspecies of 
reptiles in Oklahoma, and discusses another 
half-dozen "unverified, problematical, and 
probable species." Keys to orders, suborders and 
species are well-constructed, free from 
excessive detail, 	and easy to use. 	Scale 
terminology 	and 	diagnostic 	structures are 
illustrated by line drawings taken from various 
sources. 	Some of the illustrations would have 
been 	improved 	by 	selective 	cropping 	of 
unnecessary parts. Eleven species are polytypic 
in Oklahoma, and their subspecies are diagnosed 
in the species accounts. 

Each of the 80 species accounts includes a 
succinct descriptive paragraph, intended to be 
used as an aid to identification, and a general 
statement• of range in the state. Exhaustive 
lists of specimens examined, museum records, and 
literature records document the statement of 
range. A clear, full-page spot map is provided 
for most species, but these would have been 
greatly enhanced by the addition of inset maps 
showing total range. The well-spotted maps 
attest to the author's thorough approach to 
distributional data. 

The 	species 	accounts 	also 	include 
bibliographic citations to the Oklahoma 
literature and quite a few original observations 
on habitat, feeding, reproduction and behavior 
of Oklahoma reptiles. debb has analyzed 
carefully most problems of geographic variation 
in the state, and his discussions of these 
situations are models of clarity. Reviews of 

unsolved taxonomic and zoogeographic problems 

outline avenues for further investigations. In 
the few cases where data are incomplete, such as 
in Natrix ervthrozaster flavicaster  and Coluber  
constrictor Priapus,  the author frankly admits 
the limitations of his treatment. 

The 	keys 	and species accounts form the 
backbone of this book, but it contains much 
more. A well-documented account of faunal 
regions, illustrated by photographs and maps, 
does remarkable justice to the great ecological 
diversity of Oklahoma. Faunal relationships of 
the reptiles are outlined in a skimpy chapter, 
but this subject could easily fill another 300 
pages 	if 	treated 	incautiously. 	Oklahoma 
localities, 	confusing at best and frequently 
impossible, 	are discussed 	in another 	well- 
polished 	chapter. 	Several 	maps 	depict 
boundaries of the aneboid political 	units of 
pre-statehood days. 	Two of the best sections, 
both basically historical 	in content, 	treat  

In short, 	there is 	something 	here 	for 
everyone. There are solid raw data for the 
zoogeographer and systematist, good research 
leads for the advanced student, and usable 
identification aids for the novice. There is 
even a color painting of CrotaPhYtus collaris  to 
delight George Miksch Sutton fans. This book is 
a sound contribution that effectively combines 
the utility of a handbook with the value of 
basic data. I recommend it as a worthwhile 
addition to any herpetological library. 

CARNEGIE MUSEUM 
	 C. J. MCCOY 

4400 Forbes Ave. 
Pittsburgh, Pennsylvania 15213 
*********************** ***** *** ***************** 

''.44'1111111. DA`,7 

BOOK REVIEW 

ANIMAL ELECTROENCEPHALOGRAPHY. By W. R. Klemm. 
1909. Academic Press, Mew York. xii + 292 pp., 
156 figs. 

This relatively compact reference book is 
written with enough technical detail to provide 
a diverse group of readers with important 
general information and a rapid introduction to 
selected topics in EEG. A wider application of 
EEG techniques can be expected in the future. 
dhile the hook strives to provide a theoretical 
framework which will enable the investigator to 
understand what he does, 	it also provides a 
useful tool 	to help him to communicate his 
findings 	to others. 	In Appendix A (p. 269-276) 
a "Proposal for an EEG Terminology by the 
Terminology 	Committee 	of the International 
Federation for Electroencephalography and 
Clinical Neurophysiology" is provided (reprinted 
from Electroenceph. Clin. Neurophvsiol.  20: 293-
320) with a glossary and equivalent terms in 
English, French, German, Italian and Spanish. 

The 34 pages of references, author and subject 
indexes and the 156 figures enable readers with 
diverse objectives and academic backgrounds, to 
gain sophisticated understanding in selected 
topics of EEG. 

ITLCHAK GILBOA 
Herpetological Information Search Systems 
AMERICAN kUSEUM OF NATURAL HISTORY 
Central Park West at 79th St. 
New York, N.Y. 10024 
*** ***** **************** ******************** **** 
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FIG. 1. Large male G. e. vandenburghi  following a "tortoise trail" inside 
Volcan Alcedo, Albemarle Island. 

A FURTHER REPORT ON GALAPAGOS TORTOISES 

Following Herndon Dowling's 
broad hint in the recent issue 
of Herpetological Review, I am 
happy to present this report of 
my trip to the Galapagos 
Islands early 	in 	1970. 	My 
basic mission in the islands 
was to carry out a preliminary 
survey of the sea turtle 
populations that nest there. 
However, having a long-standing 
interest in giant tortoises, I 
was keen to visit as many of 
the tortoise populations as 
time and 	boat 	availability 
permitted. 	Only 	on 	James 
Island did we take a guide, yet 
we found tortoises with 	no 
trouble at all 	on all 	four 
islands where we looked for 
them. 	In fact, 	I was very 
happily surprised by how 
evident the native Galapagos 
fauna was, although it is true 
that we also came across many 
goats on James and northern 
Indefatigable, donkeys on James 
and Albemarle, and pigs on 
James 	and 	southeast 

Indefatigable. 	The 	oft- 
mentioned 	rats 	of 	Duncan 
Island, 	which are thought to 
have prevented the native 
tortoise race from reproducing 
successfully for seventy years, 
appeared to he at a very low 
ebb; I saw no live rats and 
only one old, bleached 	rat 
jawbone. Probably the 
prolonged drought had caused a 
massive population drop in the 
rodents, though the native 
reptiles of 	the 	island, well 
adapted to arid conditions, 
appeared to be doing well. The 
endemic lava lizard, Tropidurus  
duncanensis,  was very abundant 
in the higher parts of the 
island. 

Van 	Denburgh 	found 	no 
tortoises anywhere at the 
western end of James in 1906, 
but even today it is possible 
to find tortoises within about 
an hour's walk of James Say. 
One old female tortoise has 
been imprisoned in a steep-
walled crater at the southern 
end of the Bay for many years. 
the floor of the crater 	is 

about 600 yards 	in diameter, 

and is mostly covered with low 
bushes. 	I 	climbed 	into the 
crater 	on 	February 	6 and 
eventually found the old 
tortoise under the very last 
bush in the whole crater. It 
seemed to be in good health 
though was fairly light for its 
size, probably being somewhat 
dehydrated; the only standing 
water 	in 	the 	crater 	was  

Peter C. H. Pritchard 

saturated brine, 	and 	the air 
was exceedingly hot and still. 
However the tortoise and the 
numerous goats in the crater 
seem to be able to extract 
sufficient water for survival 
from the vegetation. 

James 	Island 	is 	usually 
described 	as 	lacking human 
inhabitants. 	However, for the 
last five years one man, an 
Ecuadorian 	named 	Leonardo 
Apolo, has lived at James Bay, 
caretaker of an abandoned and 
bankrupt salt mine. He knew 
where we 	could 	find 	more 
tortoises on James, and on 
February 10 we set out together 
to find them. We drove by 
tractor to the salt mine, about 
half a mile inland, then struck 
out 	into the interior on foot. 
Before long we came 	across 
tortoise droppings (consisting 
mainly of barely-digested 
manzanilla), and within an hour 
and ten minutes of setting out 
we found a large male tortoise 
resting under a bush. Another 
male was only a few yards away; 
when we found it, it was eating 
large numbers of manzanillas, 
but soon it walked over to the 
first tortoise and started 
biting at its legs. In the 
general vicinity we found two 
more tortoises - these too were 
both adult males; and in a 
crevice I found the complete 
skeleton of an adult female. 
This tortoise had been blind in 
one eye, since the skull was 
asymmetrical and there was no 
space for the left orbit. This 
deformity was presumably the 
reason for its fatal fall. 

	

Tortoises 	are 	still 	quite 
plentiful 	in 	the southwestern 
part of 	Indefatigable 	Island, 
and this area has been 
designated a tortoise reserve. 
This, of course, does not imply 
that those tortoises which are 
found wandering outside the 
reserve may be taken, but it 
does mean that the land within 
the reserve is not available 
for settlement or agriculture. 
I made the five-hour hike 
inland to the tortoise reserve 
on February 26, and was able to 
see several dozen tortoises in 
the vicinity of the "caseta," a 
small but inhabited by two 
wardens. However, this time of 
the year was exceedingly dry, 
so there was no standing water, 
and the tortoises were widely 
dispersed. 	There are no good 
trails within the reserve, 	and 
although much of the country is 
easy walking, 	it is very easy 
to get lost; I found it 
advisable to take a canteen of 
water even on a very short 
walk. The Indefatigable 
tortoises are breeding quite 
well; the feral hogs, which eat 
tortoise eggs and hatchlings 
whenever they find them, are 
shot on sight, and are now 
considerably reduced in number. 
4henever a tortoise nest is 
found by the National Park 
officials or 	by 	the 	game 
wardens, 	it 	is surrounded by 
heavy stones so that hogs 
cannot force an entry, and the 
young tortoises are released in 
thick vegetation. The 
hatchlings and young have a 
strong instinct to flee from 
bright light, so they remain 
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FIG. 2. Male and two female Duncan tortoises (G. elephantopus ephippium) 

in their native habitat. The Pacific Ocean is in the background. 

well 	hidden 	and 	adequate 
numbers survive. 	In fact, 	the 
population is sufficiently 
dynamic for well over half of 
the tortoises to be small 
enough to be picked up by one 
man, though the occasional old 
male reaches perhaps 500 lbs. 

Tortoises still exist on 	all 
five of the principal volcanoes 
of Albemarle Island, though the 
populations on the southern two 
mountains (subspecies 
eleohantopus  and tuntheri)  are 
down to a few hundred each; in 
former years they were heavily 
exploited by settlers, and now 
they are seriously harassed by 
feral dogs, cats, hogs, and 
other introduced mammals. The 
northern two populations (becki  
and microohves)  are reported to 
be in fairly good shape, and 
breeding; there is no human 
settlement on the northern part 
of Albemarle, and most feral 
mammals are confined to the 
south. A notable exception to 
this is the donkey, but 
fortunately this appears to be 
about the least harmful of the 
introduced mammals. However, 
there is always the danger of 
their trampling young tortoises 
or destroying nests by rolling 
on them, and ultimately it will 
be necessary to eliminate them. 

The 	one 	place 	in 	the 
Galapagos where tortoises may 
still he seen in primordial 
abundance is on the central 
volcano of Albemarle, known as 
Cowley Aountain or Volcan 
Alcedo. There is no good 
landing place at the foot of 
Alcedo, so the crews of the old 
whaling vessels obtained their 
tortoise supplies elsewhere, 
and although Van Denburgh found 
an abandoned tortoise slaughter 
encampment on the mountain in 
1906, apparently no one got 
into the actual crater until 
only a few years ago. The walk 
from the shore to the rim of 
the crater is exhausting and 
takes about twelve hours, but 
the substrate for.most of the 
trip is soft pumice, and is the 
easiest walking terrain in the 
islands. I spent February 17 
and 18 on Alcedo, camping the 
night on the rim of the crater. 
The terrain for a few miles 
inshore is very barren, even 
Tropidurus  lizards being very 
scarce, and tortoises are not 
found until one has walked 
inland for some hours; in fact 
we had only found three 
tortoises, and they all small, 
by the time we reached the 
crater rim. But by walking 
round the rim itself, towards a 
steaming geyser which we could 
see half way down the opposite 
side, we found several dozen. 
There were also twenty or so 
tortoises sitting in a muddy 

pool 	into which the geyser had 
overflowed, and on the slope 
down to the crater floor, and 
on the floor itself, tortoises 
were continually to be seen on 
all sides. We must have seen 
400 in one morning. About half 
of the tortoises were less than 
two feet long, while the 
smallest was only five 	inches, 
but the adult males were 
enormous, bigger than any I 
have seen in captivity. One 
monster measured 51 inches in a 
straight line (69 inches over 
the 	curve), 	and many were 
nearly that big. 	I 	saw two 
attempts at copulation - one 
prolonged 	and 	apparently 
successful, 	but 	in the other 
case the male had mounted the 
female from the wrong end. 
Otherwise the tortoises were 
either eating whatever 
vegetation was within reach, or 
walking along the amazing 
complex of trails they had 
engineered on the inner slope 
of the crater. On the floor of 
the crater a broad promenade 
which could only be called a 
tortoise super-highway 
stretched for hundreds of 
yards. We saw numerous donkeys 
inside and outside the crater. 
ode also saw quite a number of 
donkey skeletons, but despite 
the great number of living 
tortoises we saw all around, we 
did not see a single dead 
tortoise 	or 	even 	an 	old 
skeleton. 

The 	only 	other 	tortoise 
population I visited was 	that 
on Duncan Island. It is 
amazing that this population 
has survived at all. 
Reproduction of the Duncan race 
has been virtually nil since 
the beginning of this century, 
when rats were introduced to 
the island. The island is very 
small 	(about 	three miles 	in 
diameter), 	and the tortoises 
have 	been subject to heavy 
collecting, not only by the old 
buccaneers and whalers, 	but 

also in the present century by 
scientific and quasi-scientific 
parties. Van Denburgh 
collected 86 tortoises from the 
island in 1905-1096, and up to 
about 	1960, 	no 	Galapagos 

expedition 	was 	considered 
complete unless one or 	two 

Duncan 	tortoises 	had 	been 
collected. Nevertheless, it is 
estimated that about 100-150 
tortoises still survive on 
Duncan, all of them very old. 

I ascended Duncan from the 
south-west 	on 	February 25. 
After only about an 	hour's 

walk, 	I 	saw a tortoise on the 
trail ahead of me. 	It had 	its 
head high in the air and looked 
more 	like a small giraffe than 
a 	tortoise; 	however, 	when 

approached, 	it shyly withdrew 

its head and 	looked like a 
tortoise again. I wandered 
around in the area for a few 
hours, and found seven 
tortoises altogether - three 
males and four females. During 
the middle of the day, all were 
hiding under overhanging rocks 
or natural rocky cairns to 
escape 	the 	extreme 	heat. 

Despite the 	heat 	and 	the 
complete 	lack 	of 	standing 

water, one tortoise which 	I 

picked 	up 	squirted 	a 

considerable volume of 	limpid 
water from its bladder. 	I felt 

sorry 	to 	have 	made 	this 
tortoise relinquish its 
emergency water supply, and did 
not pick up any others. 

The rats on Duncan Island 
consume practically every baby 
tortoise soon after it hatches 
(though Tjitte DeVries did 
recently find one yearling on 
Duncan which had been attracted 
by the banana in a trap he had 
put out to catch rats). 
However, during the last five 
years, a magnificant 
conservation program has been 
carried out which has changed 
the Duncan tortoise's prospects 
from very gloomy to very good. 
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Once a nest of eggs is located, 

it 	is marked and left in situ  
for several months. 	The eggs 

are then carefully removed and 
taken to an incubator at the 
Darwin Station, where an 
incredible 35% produce viable 
hatchlings. Over 100 young 
have now been hatched at the 
Station, and these are raised 
for five years before being 
released on Duncan at a 
presumably rat-proof size. The 
first release was due to take 
place shortly after I left the 
islands in March. The young 
are fed only on leaves, and so 
only reach a length of about 
one 	foot during these five 
years. 	It would probably be 
possible to increase the growth 
rate 	by feeding them on a 
synthetic diet, but many 
reptile keepers have found that 
reptiles which grow unnaturally 
fast tend to die suddenly; as 
it is, the post hatchling 
mortality of the captive Duncan 
tortoises is very low. 
Captive-raised hatchlings in 
San Diego reach a size of about 
one foot after three years or 
less, but they are of 
subspecies which have a much 
greater adult size. 

As far as the other 	island 
populations are concerned, the 
Chatham Island population, 
which includes young specimens, 
was rediscovered several years 
ago on a remote part of the 
island, 	having previously been 
thought to be extinct. 	Now 
over 100 individuals have been 
marked. 	The Hood 	race 	is 
extremely rare, only seven 
individuals having been located 
(two males and five females). 
One male and three females have 
been transferred to a large 
enclosure near the Darwin 
Station, 	where mating takes 
place frequently. 	The latest 
word 	is that, during July this 
year, three nests were made, 
containing a total of 18 eggs, 
so it is possible that the Hood 
tortoise can yet be rescued 
from the very brink of 

extinction. Certainly there 
should be time to experiment 
with different breeding 
conditions, since the four Hood 
tortoises at the Station are 
all in their prime, judging by 
their well-marked growth rings, 
and since under the excellent 
conditions the Station 
provides, 	there has not yet 
been a single 	death 	among 
captive adults of any race. 

The problematical Narborough 
Island tortoise has still not 
been seen since Beck's single 
specimen was collected in 1906. 
The island is free of human 
settlement and feral mammals, 
yet a party of highly 
experienced tortoise men were  

unable to find even traces of 
tortoises on Narborough in 
February this year, though John 
Hendrickson found a piece of 
tortoise dung and some cactus 
pads with tortoise-like bite 
marks in 1964. Narborough is a 
still-active volcano, and the 
area where Beck collected his 
tortoise is now covered with 
fresh lava. The general 
feeling is that there must be 
one or two left on Narhorough 
somewhere, but no one seems 
able to find them. 

The Abingdon Island tortoise 
has also eluded recent attempts 
to locate specimens, and it is 
possible that it is now 
extinct. Tortoises on this 
island were heavily collected 
by whalers, but no mammals were 
introduced until 1958, when a 
settler 	illegally 	brought 	in 
three goats. These have now 
increased to thousands, and are 
systematically clearing off the 
vegetation of the island. One 
theory is that the tortoises 
were forced to seek food in 
unaccustomed parts of the 
island and were all 	killed 	by 

falling 	into 	crevices. 
Certainly shells 	and 	bones 
apparently only a few years old 
may be seen in crevices on the 
island; but 	it would be sad 
indeed 	if the last individuals 
had already gone this way. The 
island is rarely visited, 	and 
one 	or 	two 	survivors may 
remain. 

The tortoises of Barrington 
and Charles Islands were wiped 
out a long time ago. 	I do not 
believe 	that the population 
race attributed to Jervis 
Island has any real existence. 
The type of Testudo wallacei  
(the supposed Jervis race) is 
in fact of unknown origin, and 
the single tortoise definitely 
collected on Jervis (by Beck in 
1905) had the appearance of an 
Albemarle tortoise, and had 
probably been introduced from 
that island by Georg Baur. 
Jervis is too small an island 
for a population of viable size 
to have eluded discovery. 

As 	Herndon 	Dowling 	has 
mentioned, it is very sad that 
Miguel Castro found conditions 
too intolerable to continue his 
work in Galapagos. But it 
would be wrong to give the 
impression that conservation in 
the islands is not now in good 
hands. Two resident Ecuadorian 
National Park officials, Sr. 
Black and Sr. Villa, have been 
carrying out able and vigorous 
work on the tortoises of all 
the islands. The Duncan 
tortoise 	program 	continues, 
fertile 	eggs have now been 
collected on Chatham Island and 

brought to the station 	for 
incubation and raising of the 
young, and soon we may have the 
first hatchlings of hoodensis. 

 Nests are being protected on 
James and Indefatigable, and 
predator control on South 
Albemarle is being carried out. 
Also, education of the local 
people into the significance of 
the Galapagos fauna is being 
undertaken; this is the only 
way to prevent recurrences of 
events such as the tragic 
introduction of goats to 
Abingdon only a few years ago. 
Galapagos conservation is now 
in the hands of a multi- 
national band of uncommonly 
tough and dedicated men - Black 
and Villa, mentioned above; 
Roger Perry, the Director of 
the Darwin Station; Tjitte 
DeVries, 	the 	resident 
ecologist; Daniel Weber, and 
Craig MacFarland, a graduate 
student from the United States 
who is doing an in-depth 
ecological 	study 	of 	the 
Indefatigable tortoises, 	with 
comparative 	observations 	on 
tortoises 	of all 	the other 
surviving populations. 
Moreover, the old problem of 
transportation should have been 
solved by the arrival of Beagle 
III, a boat fast enough to 
reach any point in the islands 
within twelve hours. 

FIG. 3. Male Duncan tortoise, 
showing high, wide front of shell. 

It seems only appropriate to 

poi nt 	out : 	1) 	the 	fore- 

mentioned tortoise colonies 
were all mapped and marked by 
Castro; 2) the two park 
rangers, though appointed by 
the Ecuadorian government, had 
their salaries paid by Lars- 
Eric 	Lindblad 	(Lindblad 
Travel); 3) Roger Perry is no 
longer director of the Darwin 
Station, and no new director 
was appointed for more than six 
months after he left; and 4) 
Beagle III still has not 
arrived 	(Beagle 	II 	sank 	in 
September, 1968). 	-- HGD I 
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Herpetological  Review publishes feature 
articles that pea  to amphibians and 
reptiles, the people who study them, and the 
relevant societies and institutions. It is 
not intended as an outlet for reporting the 
results of research on these animals (but 
see "Unreviewed-Unedited"). Articles 
describing (and/or photographs illustrating) 
rarities, expeditions, laboratories, 
societies, museums, and historical articles 
that pertain to herpetological study are 
especially welcome. We would also 
appreciate news for the various Departments. 

FORMAT. 	Manuscripts should be 	type- 
written on white bond paper. All material, 
including legends for figures and literature 
cited, is to be double-spaced. Scientific 
names of genera and species are underlined. 
Titles should indicate clearly the subject 
and animal group(s) included. Use standard 
abbreviations for journals. See the special 
instructions for "Unreviewed-Unedited 
Communications." 

The following publications will be of 
assistance in the preparation of manu-
scripts: 

Catalogue  of American Amphibians  and 
Reptiles  (Herpetological Catalogue 
Committee, American Museum of Natural 
History, New York, N. Y. 10024). $16. 

Common names for North American amphibians 
and reptiles (Copeia 1956(3):172-185). 

Scientific Writing  for Graduate Students, 
 by F. Peter Woodford (Rockefeller 

University Press, New York, N.Y. 10021). 
$5.75. 

Biological Abstracts  List of Serials with 
Title AbbreviatIFET  T=Eiences 
Information Service, 2100 Arch Street, 
Philadelphia, Pennsylvania 19103). $10. 

Style Manual 	for Biological  Journals 
(American Institute of Biological 
Sciences, 3900 Wisconsin Avenue, NW, 
Washington, D.C. 20016). $3.00. 

ILLUSTRATIONS. 	The 	author's 	name, 
abbreviated title of the manuscript, figure 
number, and the notation "Top" should be 
penciled 	lightly 	on 	the back of all 
illustrations. Number the captions 
consecutively and list these on a separate 
page. 

Line-cuts are photo-offset directly with 
the text, and should have widths of 4 3/4 
inches (one column) or 9 3/4 inches (two 
columns). Each inch of illustration length 
equals six lines of text (full page copy 
length is 13 1/2 inches). Line cuts are 
reduced 25 per cent in processing. 

Photographs and drawings reproduced by 
half-tone plates are handled separately but 
should be planned for one-column or two-
column reproduction. 

A publication that will be found helpful 
in planning and producing adequate 
illustrations is: 

A Handbook  of Biological Illustration,  by 

	

Frances W. 	Zweifel 	(University 	of 
Chicago 	Press, 	Chicago, 	Illinois). 
$1.95. 

PROOFS AND SEPARATES. Proofs will he sent 
to each contributor. Author's separates are 
made available at reasonable rates, and may 
be ordered when proof is returned. 

******************************************** 
UNREVIEWED-UNEDITED COMMUNICATIONS 

******************************************** 
"Unreviewed-Unedited Communications" is 

intended for single-subject notes of 
original observations, preliminary reports, 
or new ideas on amphibians and reptiles that 
can be presented in a maximum of two printed 
pages. Notes on anatomy, behavior, 
embryology, 	geographic 	distribution, 
physiology, 	or 	similar 	subjects 	are 
acceptable. It may be used also for 
speculations on phylogeny or comments on 
nomenclature. It is NOT to be used for the 
description of new taxa. 

Because the reviewing and editing pro-
cesses typical of journal publication are 
omitted, this section offers a rapid, 
inexpensive, and relatively-uncensored route 
of publication. Submission-time to 
publication-time is two to three months. 

These articles will enter the scientific 
literature on amphibians and reptiles. 
Authors should list three to six index terms 
that indicate the limits of subject-
material, geography, and included taxa. 

The 	absence of 	the usual checking 
mechanisms of the ordinary publication 
process makes it doubly important that the 
author write clearly and that he review the 
manuscript carefully for typographical 
errors before submitting it. In no other 
form of publication is the author so clearly 
responsible for the content and presentation 
of his work. 

4, **** ***** #4, 4. ******** #********************** 

This section is supported entirely by its 
authors and their sponsors. Page charges 
pay the costs of publication, distribution, 
and 100 author's reprints. Illustrations 
may be included but must be reduced to 
proper dimensions (see Advice to Authors). 

Page charges are: $20 for a single page 
(158 lines of about 45 characters and 
spaces); $40 for the two-page maximum (320 
lines). Include an allowance for the title 
and author's name and five lines for the 
address and received date. [Send a check 
for the proper amount with the manuscript, 
or if you prefer, we will bill you that 
amount for reprints.] 
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