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The Society was founded In 
1958 as THE OHIO HERPETOLOGICAL 
SOCIETY. Following rapid 
growth 	of 	membership 	and 
expansion of operations, 	the 
organization became the SOCIETY 
FOR THE STUDY OF AMPHIBIANS AND 
REPTILES in 1967. 

The 	SSAR 	encourages 	the 
acquisition 	of knowledge on 
amphibians and reptiles, 	and 
the dissemination of scientific 
information on these animals. 
It encourages the conservation 
of wildlife in general, and of 
amphibians and reptiles in 
particular. 	A major effort is 
made 	to 	achieve 	closer 
cooperation and effective 
communications between amateur 
and professional workers. 
Membership is open to anyone 

interested 	in amphibians and 
reptiles. 	Members have voting 
privileges in the Society; they  
receive 	the 	JOURNAL 	OF 
HERPETOLOGY, 	HERPETOLOGICAL I 
REVIEW, 	and 	issues 	of 	the 
Facsimile Reprint Series. 	They 1 
also receive reductions on the 
price 	of 	other 	Society 
publications. 	See 	the 	last 
page of this issue for 
information on membership and 
subscriptions. 
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EDITORIAL 

The AMERICAN SOCIETY OF ICHTHY-

OLOGISTS AND HERPETOLOGISTS, at 

its annual meeting in June, 

allowed a second step to be taken 

toward the unification of 

herpetologists and their informa-

tion systems. [The first step 

was the "Unification Committee," 

appointed by the SSAR and the H L 

In December, 1970.] The ASIH 

Board of Governors approved the 

transfer of the CATALOGUE OF 

AMERICAN AMPHIBIANS AND REPTILES 

from ASIH sponsorship to that of 

the SSAR. 

The members of the Catalogue 

Committee had voted unanimously 

to request this move in December, 

1970, and it was notable that the 

ASIH Board allowed the release of 

the Committee and its assets 

without opposition from any 

member. 

The Committee members believe 

that association with a purely 

herpetological society will 

strengthen its base of support 

within the community. In turn, 

the assets of the Catalogue will 

serve to strengthen the financial 

base of the SSAR. HGD. 

HERPETOLOGISTS' LEAGUE 

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

In 1970 it had 940 members 
and fellows, 24 life members, 
10 honorary members, and 400 
institutional subscriptions to 
its journal, HERPETOLOGICA. 

All 	persons 	interested 	in 
herpetology are eligible for 
membership. 	Members 	receive I 
HERPETOLOGICA 	(and 	now : 

1 HERPETOLOGICAL 	REVIEW), 	to I 
which 	they 	can 	submit 

I manuscripts for 	publication. 
; They may also present papers at 
1 	the Annual Meeting. 

See the 	last page of this 1 
issue 	for 	information 	on 1 
membership and subscriptions. 
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WEDNESDAY, AUGUST 18, 1971 

9:00 AM 	Board Meeting 
Biology 167 

12:00 NOON Lunch 

1:30 PM 

3:00 PM 

Resume Board Meeting 
Biology 167 

Early registration and check in 
Biology 37 and 

Santa Clara Dormitory 

THURSDAY, AUGUST 19, 1971 

Registration (all day) 
Biology Building 

Dormitory Check-in 
Santa Clara Hall 

Herpetology Division Open House 
Biology 35, 37, 52 

Field Trips 
To be announced 

Wives get-together 
To be announced 

Herpetology Division Open House 
and Round-table Discussion of 
individual herpetological 
interests. 

Biology 35, 37, 52 
Smoker and Social 

To be announced 

8:00 AM 

8:00 AM 

9:00 AM 

9:30 AM 

2:00 PM 

2:00 PM 

8:00 PM 

FRIDAY, AUGUST 20, 1971 

8:30 AM 	CALL TO ORDER: Robert E. Gordon 
(University 	of 	Notre 	Dame), 
Chairman of S.S.A.R. 

WELCOME: Ferrel Heady, President, 
The University of New Mexico 

New Mexico Union 

3:00 PM 	Coffee Break 

3:30 PM TEMPERATURE REGULATION IN DESERT 
AMPHIBIANS AND REPTILES: 	PAST, 
PRESENT, AND 	FUTURE 	STUDIES. 
Bayard 	H. 	Brattstrom 	(Calif. 
State Coll., Fullerton). 

4:15 PM 	FOOD NICHE DIMENSIONALITY 	AND 
OVERLAP 	IN 	THREE 	SYMPATRIC 
SPECIES OF SCAPHIOPUS. 	Arthur E. 
Dunham (Univ. of New Mexico). 

8:00 P11 	Banquet 

Cerastes oerastas (Linnaeus, 1758) , 
( HISS drawing; 

Invited Papers on the Theme: THE ECOLOGY OF 
ARID-ADAPTED AMPHIBIANS AND REPTILES, 

Charles M. Bogert, Presiding. 

r 

PROGRAM 

OF THE 

ALBUQUERQUE 

MEETING 

18 - 22 August 197 1 

EVOLUTION AND BIOGEOGRAPHY OF THE 
SOUTHWESTERN 	HERPETOFAUNA. 
Charles 	H. 	Lowe 	(Univ. 	of 
Arizona). 

TRANSIENT ENERGY BUDGET STUDIES: 
THEIR 	IMPLICATIONS FOR ANALYSIS 
OF BEHAVIOR, 	PHYSIOLOGY, 	AND 
PREDATOR-PREY 	INTERACTIONS 	OF 
DESERT 	REPTILES 	AND 	OTHER 
ANIMALS. Warren P. Porter, J.W. 
Mitchell, W.A. Beckman and C.B. 
De Witt (Univ. of Wisconsin, 
Madison). 

Coffee Break 
Snack Bar 

Business Meeting: "WHERE DOES 
SSAR STAND TODAY?" 

New Mexico Union 
Group Photo 

To be announced 
INVITED PAPERS (continued) 

New Mexico Union 

WATER AND ELECTROLYTE BALANCE OF 
DESERT REPTILES. John E. Minnich 
(Univ. of Wisconsin, Milwaukee). 

ENERGY FLOW IN SOUTHERN NEVADA 
POPULATIONS OF UTA STANSBURIANA:  
A THREE-YEAR ANALYSIS. 	Frederick 
B. Turner, 3ruce W. 	Kowalewsky 
and 	Philip A. 	Medica (Univ. of 
California, Los Angeles). 

8:45 AM 

9:30 AM 

10:15 AM 

10:30 AM 

11:45 AM 

1:00 PM 

1:00 PM 

1:45 PM 
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10:30 AM FIELD OBSERVATIONS 	OF 	AGGRESSION 
BETWEEN 	GRAVID 	ANEIDES 	AENEUS 
FEMALES 	IN A 	NEST CREVICE. 	David 
H. 	Snyder 	(U. 	of 	Notre 	Dame). 

SATURDAY, 	AUGUST 	21, 	1971 
10:50 AM VARIATION 	IN 	THE 	LIFE HISTORY 	OF 

THE 	SALAMANDER 	GYRINOPHILUS 
CONTRIBUTED 	PAPERS PORPHYRITICUS. 	Richard 	C. 	Bruce 

(West. 	Carolina 	Univ.). 

9:00 AM A HISTOLOGICAL STUDY 	OF 	THE THIRD 11:10 AM POLARIZED 	LIGHT: 	POSSIBLE 
EYE 	AND 	RELATED 	STRUCTURES 	IN SIGNIFICANCE 	OF 	THE 	PLANE 	OF 
SCINCID 	LIZARDS. 	G. 	Craig 	Gundy 
and 	Charles 	L. 	Ralph 	(Univ. 	of 

POLARIZED 	LIGHT 	IN ORIENTATION OF 
SALAMANDERS. 	Douglas 	H. 	Taylor 

Pittsburgh). (U. 	Notre 	Dame). 

9:20 AM EFFECT OF 	NUTRITIONAL 	STATUS 	ON 11:30 AM CONTROL OF 	THE 	CIRCADIAN 	RHYTHM 
TEMPERATURE 	REGULATION 	IN 	THE OF 	LOCOMOTION 	IN 	TARICHA 
LIZARD 	KLAUBERINA 	RIVERSIANA. GRANULOSA. 	Jeffrey 	L. 	Briggs 
Arthur 	B. 	Robertson 	(New Mexico (Wisconsin 	State 	Univ.- 
State 	Univ.). Whitewater). 

9:40 AM WATER 	LOSS 	IN 	AGGREGATED 	VS. 
ISOLATED 	SALAMANDERS. 	Westley SUNDAY, 	AUGUST 22, 	1971 
Lagerberg 	and 	Bayard 	H. 
Brattstrom 	(Calif. 	State 	Coll., 
Fullerton). 8:00 AM CHECK-OUT OF 	DORMITORY 

(by 	10:00 	AM) 
10:00 AM Coffee Break 8:00 AM FIELD 	TRIPS 

Photograph of Eumeces inexpectatus  with her nest in situ,  in a "hammocknnear Miami, Florida. 
David Molchos (9400 Martinique Dr., Miami, FL 33157). 
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ABSTRACTS OF PAPERS 

BRATTSTROM, BAYARD H. 	(Calif. 	State Coll., 	Fullerton). 
Temperature regulation in desert amphibians and reptiles. 

The 	initial 	studies on thermoregulation 	in desert 
reptiles by Cowles and Bogert showed that these ectotherms 
regulated their body temperature by behavioral means. 
Recent studies have shown that temperature regulation in 
desert amphibians and reptiles is not only behavioral, but 
involved a large number of subtile and effective 
physiological mechanisms that are used by these forms to 
modify their physiology independent of temperature or to 
regulate their body temperature by physiological 
mechanisms. This diversity of mechanisms allows desert 
amphibians and reptiles to exploit the thermal mosaic of 
the desert environment for the best utilization of energy 
sources with the least amount of competition. 

Briggs, Jeffrey L. (Wisconsin State University-Whitewater). Control of 
the Circadian Rhythm of Locomotion in Taricha granulosa. 

Over 56,000 hours of locomotor activity of Taricha granulosa were 
recorded using two types of low cylindrical plastic monitoring chambers. 
This species shows distinct rhythms of activity under normal day-night 
cycles, shortened day-night cycles, constant darkness (DD) and constant 
light (LL). The rough-skinned newt is day active and crepuscular. I 
found that 62% of the animals tested show their peak activity within 8 
hours of the light-on cue and 71% within 12 hours. The activity peaks 
are random with respect to the light-off cue. In addition they follow 
"Aschoff's Rule" for circadian rhythms as it applies to day-active ani-
mals: (1) They show a longer period under DD (mean-24.72 hours) than LL 
(mean- 23.7 hours) and (2) the period decreased with increasing inten-
sity of light under LL. However, the number of animals which show ar-
rhythmia increased with increasing intensity. Entrainment to the light-
dark cycle is evident and the activity cycle could be phase-shifted by 
changing the phase relationship of the light cue. Although newts can 
entrain to temperature pulses (cold from 9°C to 4°C) under constant 
light, they entrain to the light cycle when given a choice between 
light and temperature. Activity generally ceases below 6 °C regardless 
of the state of the light-dark cycle. There is no apparent difference 
between eyeless and intact newts in the ability to use light cues in en-
trainment. The site of the receptor was narrowed only to the dorsal 
mid.bnain 

ea 

BRUCE, RICHARD C. (West. Carolina Univ.). Variation in the life 
history of the salamander Gvrinophilus porphvriticus. 

Two life history patterns, designated alpha and beta, were 
observed in populations of Gvrinophilus porphyriticus in the Blue 
Ridge Mountains of North and South Carolina. Alpha populations from 
the Blue Ridge Embayment and adjacent regions are characterized by 
early attainment of sexual maturity following metamorphosis, small 
adult body size, and small clutch size. Beta populations from the 
Nantahala and Balsam Mountains show delayed attainment of sexual 
maturity following metamorphosis, large adult body size, and large 
clutch size. Clutch size increases with body size in each population, 
but the relationship differs in alpha and beta groups. The 
distribution of body sizes is similar for males and females in each 
population; however, males mature at a smaller size than females. 
All populations show a 1:1 sex ratio. The findings suggest that the 
current taxonomic arrangement for this species in the southern 
Blue Ridge is misleading and inadequate. 

Dunham, Arthur E. (The University of New Mexico) Food niche 
dimensionality and overlap in three sympatric species of 
Scaphiopus.  

In spite of its central importance in current population 
theory, few studies of food niche dimensionality and overlap 
among closely related sympatric species have been forthcoming. 
This paper documents interspecific and intraspecific differ-
ences in certain parameters of the food niche among three 
sympatric species of Scaphipus  occurring in New Mexico. The 
breadth of the food niches of these three species of toads 
were determined with regard to prey size and the amount of 
energy obtained from each prey species. The degree of overlap 
among the food niches of these three closely related species 
was measured. The process of resource allocation along the 
gradient of prey size is demonstrated. The distribution of 
the prey items in the diets of each of these three predators 
is compared to the relative abundance of the prey species in 
the field. These toads approach the range of available prey 
items as a mixture of at least three coarse grained patches. 
Additionally, an information theory index of food niche 
breadth is used to compare toad populations in which the 
number of anuran species varies. Evidence is presented lend-
ing credence to the contention that interspecific competition 
is responsible for positioning of niche boundries. 

CURDY, G. CRAIG and CHARLES L. RALPH (Univ. of Pittsburgh). 	A His- 
tological Study of the Third Eye and Related Structures in Scincid 
Lizards. 

The morphology of the parietal eye and related dorsal circum-
ventricular structures was studied in seven species of the family 
Scincidae, including one species from the subfamily Acontinae and 
one from the subfamily Feylininae. Formalin-fixed specimens were 
embedded in paraffin, sectioned at 10 microns, and were stained 
in hematoxylin and eosin and Patay's triple stain. The limbless 
burrowing species Acontias percivali and Feylinia currori both 
lack a parietal foramen. There is a thinning of the bone in Acon-
ties, but no trace of a foramen in Feylinia. Both species, es-
pecially Acontias, have degenerate parietal eyes. Riopa sundevalli  
and Chalcides chalcides are forms with reduced limbs. Chalcides, 
the more primitive of the two (according to Greer,1970), has a 
well-developed parietal eye and foramen. Riopa has an elaborate 
parietal eye, but there is only a thinning of the skull rather than 
a definite opening. Eumeces obsoletus,  Eumeces fasciatus, and ly-
gosoma laterale are diurnal species with well-developed limbs. They 
all have a large parietal foramen and a well-developed parietal eye. 
These data suggest that a subterranean habit may result in regres-
sion of the parietal complex. This is consistent with the current 
hypothesis of a photoreceptive function for the parietal eye. 

LAGERHERG, WESTIEY and BAYARD R. BRATTSTROM (Calif. State College, 
Fullerton). Water loss in aggregated vs. isolated salamanders. 

The salamanders, Aneides 1 brie, A. ferreus, and A. flavi-
punctatus  tend to 1.33atet emse yes when paced in sicm1717paria 
with numerous rock caves. If the aquarium sand is allowed to become 
dry, the Aneides will aggregate. Such aggregation would reduce 
water los777-Fiducing the surface area exposed to the air and sand. 
Tested experimentally in an open air-flow system, three isolated 
Aneides flavipunctatus (conbining weights) lost weight considerably 
"FTRZT- than three aggregated A. flavi ,,unctatus. Aggregation 
behavior is thus a useful mechanism to avoid desiccation. 

LOdE, 	CHARLES H. 	(Univ. 	of Arizona). 	Evolution and 
Biogeography of the Southwestern Herpetofauna. 

(Abstract not received). 

MINNICH, 	JOHN 	E. 	(Univ. 	of 	Wisconsin). 	Water 	and 
Electrolyte Balance of Desert Reptiles. 

	

Although reptiles have been successful 	in occupying 
deserts, few studies have been performed on their water and 
electrolyte budgets in the field. 	Because they occupy a 
dry, 	seasonally hot environment, desert animals face 
problems of procuring and conserving sufficient water. 
Unlike certain desert rodents, reptiles cannot balance 
their water losses through the production of metabolic 
water. They usually obtain most of their water from their 
food. The osmotic and electrolyte concentrations in the 
food of most desert reptiles frequently exceeds those of 
their body fluids. This, coupled with the loss of ion-free 
water through evaporation, makes it necessary for them to 
excrete electrolytes with a small loss of water. 

During the driest time of 	the year, certain reptiles 
exhibit decreases in body water content and changes in body 
fluid distribution 	(Amphibolurus 	ornatus 	Sauromalus 
obesus),  but others do not (Diososaurus dorsalis Uma 
scoparia)•  Osmotic and electrolyte concentrations increase 
in the body fluids of A. ornatus  and Gopherus  agassizii, 
but do not change in most other species (D. dorsalis  D. 
obesus,  4  scoparia).  

Several 	species drink 	rainwater 	when 	it 	becomes 
available, but most do not rely on drinking for maintenance 
of 	normal 	body water and electrolyte content. 	Two 
important exceptions are A. ornatus  and L. agassizii. 

 Rainwater consumed by A. ornatus  is used to excrete sodium 
stored during dry periods, D. agassizii  drinks rainwater 
and stores it in the urinary bladder, where it functions as 
a water reserve. 

Reptiles curtail 	evaporative water losses by behavioral 
means. During summer they are active during the cooler 
daytime hours or at night. When inactive, they spend long 
periods in burrows, where the higher humidities and minimal 
activity curtail water losses. Certain species (a. 
azassizIl 	obesus)  become inactive for several days 
during the driest part of the year. 
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Desert reptiles excrete most salts with a minimal water 
loss through a nasal salt gland and in the urine as 
insoluble urate salts. Much of the ingested potassium and 
most chloride, along with lesser amounts of sodium and 
bicarbonate, are excreted through the salt gland. In 
certain species (e.g., A. ornatus)  the salt gland is absent 
and in most others the salt gland is incapable of excreting 
all of the ingested salts. Most of the remaining potassium 
and sodium are excreted in the urine as urate salts. The 
low solubility of these salts, coupled with water 
reabsorption form the cloaca, permit excretion of large 
quantities of inorganic cations with a small loss of water. 
The desert tortoise stores urate salts and uric acid in the 
bladder for long periods. 

PORTER, W.P., J.W. MITCHELL, W.A. BECKMAN and C.B. DE WITT 
(Univ. of Wisconsin). 	Transient Energy Budget Studies: 
Their Implications for Analysis of Behavior, 	Physiology, 
and Predator-Prey Interactions of Desert Reptiles and Other 
Animals. 

Transient energy balance models have been developed for 
bare-skinned animals and for desert micrometeorology. The 
models predict animal temperatures and locations in the 
environment as a function of time of day and day of the 
year. 	As an explicit example, the activity patterns for 
the desert iguana, DiPsosaurua dorsalis  are outlined. 	The 
development and testing of the models in the laboratory and 
in the field are described. 	Predicted activity patterns of 
other animals are also described. 	Intergration of the 
patterns and some field tests of the predictions are 
discussed as well as additional potential uses for the 
tools we have developed. 

ROBERTSON, ARTHUR B. (New Mexico State Univ.). Effect of nutritional 
status on temperature regulation in the lizard Klauberina  
riversiana. 

In order to further elucidate physiological parameters of the 
phenomenon of preferred body temperature, a study was conducted to 
determine the effect of diet on the pb+. Six animals were fed and 
watered and six animals were watered only for two weeks at a time. 
Six runs were conducted; cloacal temperatures were taken each day; 
the first three runs were under a constant light regime, the last 
three runs were under a L:D::6:18 pattern. Each animal was provided 
with a thermal gradient ranging in temperature from 10 ° C at the cold 
end to 85 ° C under the heat lamp. During the first 3 runs there was 
no significant difference in body temperatures of the starved and fed 
groups. There was an initial drop in temperatures of both groups 
from day one to three; then temperatures stabilized throughout the 
remainder of the run. Upon initiation of the light cycle L:D::6:18, 
the temperatures of the two groups diverged significantly with fed 
animals maintaining a higher body temperature. The initial drop in 
temperatures for the first few days was not as apparent. This work 
illustrates the lability of the preferred body temperature and 
suggests reduction of body temperature in response to starvation may 
be an adaptive mechanism to withstand periods of reduced food 
anal lahlll'v. 

SNYDER, DAVID H. (U. of Notre Dame). Field observations 
of aggression between gravid Aneides aeneus females in a 
nest crevice. 

In late May, 1970, night observations were made of a 
rock crevice population of Aneides aeneus at Highlands 
Biological Station In western North717311na. A prolonged 
and intense aggressive encounter, involving forebody-
bobbing, lunging, tail lashing and biting was observed 
between two gravid females occupying the same nest crevice. 
This crevice was subsequently used as a nest site by a 
single female. A male in the same crevice was not directly 
involved In the aggression, though he did briefly court one 
of the females. The literature on aggression in salaman-
ders, which is reviewed, is meager and has usually 
concerned captive animals. 

TAYLOR, DOUGLAS H. (U. Notre Dame). 

Polarized light: possible significance of the plane of 
polarized light in orientation of salamanders. 

Tiger salamanders (Ambystoma tigrinum mavortium) were 
trained along a specific axis in an indoor training tank under 
polarized light. Indoor orientation tests were conducted in 
a circular arena completely enclosed in black plastic. Under the 
same polarized light source in the test arena, the directional 
responses of the salamanders was the same to the plane of 
polarization under which they had been trained. Shifting the 
plane of polarization by 90 degrees, in either direction, resulted 
in corresponding shifts in the orientational responses of the 
salamanders. (Supported by NSF Postdoctoral Fellowship No. GU-2058, 
Indiana Academy of Science Grant 95074 and by NTH Biomedical 
Grant NTH-F/207033-05 to K. Adler) 

TURNER, FREDERICK B., BRUCE W. 	KOWALEWSKY and PHILIP A. 
MEDICA 	(Univ. 	of 	California). 	Energy flow in southern 
Nevada populations of )L 	stansburland:  A 	three-year 
analysis. 

Energy flow of Uta stansburlanA  in southern Nevada was 
estimated for a three-year period (1965-8) using a computer 
model calculating hourly changes in body temperatures of 
individuals and daily changes in the numbers and body 
weights of individuals making up the population. Annual 
energy flow ranged from 0.18 Kcal/m2 in 1965-6 to 0.27 
Kcal/m2 in 1966-7. Annual production ranged from 0.033 
Kcal/m2 in 1965-6 to 0.056 Kcal/m2 In 1967-8. 

Ratios of production to energy flow varied from 182 
(1965-6 and 1966-7) to 27% In 1967-8 (Li. 1-2% in birds and 
mammals), so Uta  is similar to ectothermic Invertebrates in 
this respect. Utd  annual energy flow (LA. 0.2 Kcal/m2) was 
only about 3.5% that of Dipodomvs merrlami  and 9% that of 
LeDUS californicus  in southern Arizona, but exceeded the 
energy flow of three of the eight resident mammals studied 
by the Chews. Annual production by Uta  (.aa. 0.046 Kcal/m2) 
was about the same as that reported for ploodomvs inerriami  
in Arizona (0.053 Kcal/m2) and exceeded that of the other 
southern Arizona mammals. 

The energy flow analysis was predicted on the lowest 
existing measurements of UtA  respiratory metabolism 
(Roberts); estimates of total metabolism using measurements 
by Dawson and Bartholomew were 3-4 times higher. The use 
of these latter respiratory rates would increase energy 
flow estimates roughly 3-fold and lower the 
Production/energy flow ratios to around 6.5 - 8%. There Is 
no clear-cut rationale for choosing between the two 
physiological models. 
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H. 	Mendelssohn 	celebrated 	his 	60th 
birthday on 30 October 1970. 	Instead of the 
usual 	"Festschrift," 	his 	associates 
presented him with a cover (see photo) 	in 
which 	dedicated 	articles 	published 	in 
various journals will be assembled. He was 
recently awarded the "Weizmann Prize in 
Natural Sciences" by the Tel-Aviv 
Municipality. 

One 	of 	Mendelssohn's 	students 	is 
continuing work on the behavior of Agama 
stellio  and A. azama lionotus.  Avner Bdolah 
and students, working in Elazar Kochva's 
laboratory, are separating, purifying, and 
preparing antisera of enzymes from Vipera  
palaestinae  venom, to be used in following 
the synthesis and secretion of these 
components by the venom glands. Raya Brown 
is doing the final calculations of enzyme 

secretion for her Ph.D., and Gedalia 

Frenkel's 	"Visceral 	anatomy 	of Vipera  
palaestinae:  an illustrated presentation," 
has just appeared in the Israel Journal of 
Zoology. 

Israel Duvdevani has 	finished 	his 	Ph.D. 
dissertation on salt and water metabolism of 
Acanthodactylus lizards, in which he 
describes the differences between the four 
Israeli species inhabiting arid and semi- 
arid biotopes. He found salt glands in all, 
and recorded the lowest oxygen consumption 
and evaporative water loss in A. boskianus, 

 which is considered the best desert-adapted 
species of the genus. -- EK. 

(ABOVE) Cover of "non-festschrift" dedicated 
to Dr. Mendelssohn, prepared by R. Kalef. 

(Photo by A. Shoob.) 

(BELOW) H. Mendelssohn (right) at his birth-
day celebration on 30 October 1970, with some 
of his associates. [Both they and the reptile 
in his pocket are unidentified.] (Photo by A. 
Shoob.) 
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SCIENTIFIC HERITAGE OF AN EMINENT SOVIET 
HERPETOLOGIST 

(In memoriam Prof. Pavel Viktorovich 
Terentyev, 1903-1970) 

By L. J. Khosatsky and L S. Darevsky 

On December 30, 1970 in Leningrad at the 
age of 67 passed away a well-known Soviet 
Zoologist, prominent specialist in the 
fields of batracho-herpetology and 
biometrics, professor of the Leningrad State 
University P.V. Terentyev. 

Pavel Viktorovich Terentyev was born in 
Sevastopol on December 23, 1903. 	Educated 
by his family in the spirit of striving 	for 
the heights of knowledge and devoted service 
to Science, he showed a passion for natural 
sciences from eary childhood. Having 
entered the Moscow State University he began 
his scientific activity as an assistant at 
the Darwin Museum in Moscow when he was but 
an eighteen-year old student. Later, 
already a research scientist in herpetology, 
he was placed at the head of the Scientific 
Department of a large terrarium of the 
Moscow Zoological Gardens. He then worked 
in a number of scientific institutions of 
Moscow, Kazan, Arkhangelsk etc. Beginning 
in 1934, and up to the day of his death, his 
life was closely bound to the Leningrad 
State University where he worked his way up 
from Assistant to Professor of Vertebrates 
in the Department of Zoology. From 1954 to 
1965 he was the head of this Department; it 
was he who later organized the Scientific 
Section of Biometrics, at the University, at 
the head of which he stood all the last 
years of his life. 

Beside his work at 	the University, 	P.V. 
Terentyev for a number of years worked at 
the Zoological Institute of the Academy of 
Sciences of the USSR. 

His 	interest 	in exhaustive study of 
amphibians and reptiles awoke in his early 
years and accompanied him through all his 
life; his fruitful activities in this branch 
make hime one of the best herpetologists of 
our time. It is probable, however, that the 
outstanding progress for which herpetology 
is obliged to the scientific work of P.V. 
Terentyev was achieved mainly because the 
scientist never confined himself to any 
narrow branch of investigation. Being a 
zoologist of a broad University-type he 
showed keen interest in a variety of 
problems and trends of general biology. 

He 	left 	a 	bright 	trace 	in 	the 
investigations of theoretical systematics, 
biogeography, and - particularly - in 
biometrics. The use of mathematical methods 
in the solution of biological problems had a 
strongest and permanent attraction for P.V. 
Terentyev from his very youth. He was an 
ardent propagandist of deep research in the 
development of biometric theory and methods; 
his own contribution in this field has been 
very important, particularly in the solution 
of a number of complicated problems of 
amphibian and reptile systematics. 	At the 
same time, 	for a versatile development of  

the application of biometrical methods to a 
possibly wide range of objects, P.V. 
Terentyev Investigated from this point of 
view not only the amphibians and reptiles, 
but also fishes, birds, molluscs, and even 
some plants. His cherished dream was to use 
a wide range of the most important groups of 
organisms as simulation objects for the 
building of the theory of biometrical 
methods. 

Scientific 	interests of P.V. Terentyev in 
the field of batracho-herpetology from the 
very beginning of his scientific activity 
were mainly within the range of research of 
amphibians, primarily of ecaudates. Being 
for a long time largely recognized as a 
batrachologist, P.V. Terentyev gave much 
consideration to the study of reptiles, 
since he was always true to his idea of 
maximum broadening of the field of 
scientific research. 	His most 	important 
scientific 	achievements 	in 	these 	two 
sections 	of 	vertebrate 	zoology 	were 
reflected 	in 	many 	publications, 	and 
primarily in some of his monographs. First 
of all we must mention here "The Key to 
Reptiles and Amphibia n , which he wrote in 
collaboration with another prominent Soviet 
herpetologist the late S.A. Chernov. 

This book is by far broader than a usual 
"Key". 	Being 	essentially 	a 	concise 
encyclopaedia of Soviet Union batracho-
herpetology, this book, - after the well-
known summaries by A.M. Nikolsky (1905, 
1915, 1918), - gives in a concise form and 
at a modern level of science all the basic 
data on amphibia and reptiles of this 
country and thus of a large portion of our 
planet. Therefore it is but natural that 
the book found a wide response and ran into 
five editions, including one English edition 
(the first Soviet edition appeared in 1936, 
the 	last 	- in 1949, the English edition in 
1965). 

P.V. 	Terentyev's 	"Herpetology" 	(1961, 
English edition -- 1965) is of great 
interest for both scientists-zoologists and 
for students, being one of the first works 
of this kind in the world zoological 
literature. 	The 	author 	undertook the 
difficult 	task of giving an 	integrated 
review of the philogenesis, particular 
systematics, geographic spreading, and some 
data on the biology of the lower terrestrial 
vertebrates. The author used here a most 
original way of reducing the characteristics 
of taxonomic groups (including major genera) 
into Swedish dichotomic tables; though it 
made the characteristics too concise, it 
saved much space. Of very great value are 
the maps of the distribution of all existing 
families of amphibians and reptiles, as well 
as original phylogenetic diagYams worked out 
at family level for the existing groups, and 
at ovdinal level for those extinct. Special 
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chapters dealing with the problems of origin 
of amphibians and reptiles are also of 
considerable interest. 

"The Frog" (1950) - a large monograph by 
P.V. Terentyev - holds the lead among his 
scientific publications. Published in a 
series of text-books for the deeper study of 
laboratory animals, this monograph surpassed 
by far the usual publications of this type 
both by its general content and the level of 
scientific thought. The largest section of 
the book deals with frog morphology, which 
is considered in a detailed description of 
separate systems of organs. The author also 
considered the general 	structure of these 
animals and 	the variability of external 
characteristics. 	The section dealing with 
systematics considered the phylogenetic 
interrelations of suborders and families of 
ecaudates, as well as the subgenera and 
species of the genus Rana.  Major data on 
frog ecology are also given there in 
adequate detail. 

P.V. Terentyev published about 150 papers, 
mainly on batracho-herpetology. The 
versatile research activity of the scientist 
involved various problems of amphibian and 
reptile biology. He also studied very 
intensely the above-mentioned animals from 
the point of view of faunistics, 
systematics, and zoogeography. The problems 
of the use of methods of mathematical 
statistics play a special role in his 
scientific activities in the above branches 
of zoology. The researches of P.V. 
Terentyev in the field of biometrics were 
carried out mainly in connection with the 
study of amphibians and reptiles, the result 
being that complex problems in the 
systematics and zoogeography of amphibians 
and reptiles found new and convincing 
solutions. 	At the same time some general 
essential theoretical problems of biometries 
were developed in using 	the 	batracho- 
herpetological material. Investigations in 
the problems of theoretical systematics form 
another important part in the scientific 
heritage of P.V. Terentyev. A more detailed 
consideration of the above-noted trends in 
his scientific activities is given below. 

Some of the 	early 	papers 	by 	P.V. 
Terentyev, comprising his first scientific 
publications are concerned with the study of 

amphibia and reptiles as representatives of 
faunistic complexes which characterize the 
nature of certain regions and localities of 
the Soviet country. Among this group of 
publications on faunistics, attention is 
attracted by a small book published in 1924 
on amphibians of the former Moscow province. 
Though written by a very young scientist, 
the book gives an interesting and adequately 
complete review of Moscow region 
batrachofauna. Together with other data, 
the book gives 	identification tables for 
families and species of amphibia 	inhabiting 
the central regions of the European part of 
the USSR, which were compiled by the author, 
and also a table for identifying the larvae 
and spawn of these species. In other 
herpetofaunistic papers the author deals 
with data on chuvashia, the North Caucasus, 
and the Sakhalin and Kuril islands. 

PAVEL VIKTOROVICH TERENTYEV 

An extensive series of Terentyev's works 
on the systematics of ecaudate amphibia is 
the best known and attracts the keenest 
attention of batrachologists. The most 
important among the works of this series are 
his investigations on the taxonomic position 
of the brown frog and the green frog. The 
author also investigated the taxonomic 
correlation between different forms of the 
genera Bombina, PelodYtes, Bufo,  and Hyla. 

 P.V. Terentyev's contribution to the study 
of systematics of different representatives 
of batrachofauna was very significant: he 
developed 	the 	techniques 	of taxonomic 
analysis of 	separate 	forms, 	and 	the 
standardization of the technique of this 
study. 	In this respect he thoroughly worked 
out standard diagrams of amphibia 
morphometry, evaluated the relative value of 
various measurements, and suggested the most 
important indices. The author paid great 
attention to the study of 	peculiarities 	in 
geographic 	variability 	of 	different 
taxonomic characteristics of amphibia, 	and 
of green frogs in particular. 	All data of 
the taxonomic study of any given form were 
always subjected to biometrical analysis, 
which revealed the basic regularities of 
individual, age and geographical 
variability. 

Zoogeographical studies of P.V. Terentyev 
are closely bound to his purely taxonomic 
works. His above-mentioned works on the 
study of geographic variability of amphibia 
allowed him to come to a conclusion that 
this variability is characterized as a rule 
by the so-called clinal type of successive 
transformations of different morphological 
characteristics. He made interesting 
suggestions on the variable size of ranges 
of different animal species and on the 
wealth of island faunae; in connection with 
that he developed a foundation for the rule 
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of correlation between the number of species 
and the size of area they inhabited. His 
most important zoogeographical work should 
be considered as a very interesting 
experience in the use 	of 	mathematical 
statistics in this field. This work, for 
which the author was awarded the degree of 
Doctor of Sciences in Biology, is an 
original analysis of quantitative data on 
the geographical distribution of nearly all 
the snakes of the world fauna, taking into 
account the size of species and generic 
ranges. A special emphasis is made here on 
finding the relation between the number of 
snakes in different faunae and their 
belonging to a particular geographical zone, 
characterized by certain climatic 
temperatures. 	P.V. 	Terentyev studied 	in 
particular the relation between climatic 
temperatures and the size of snakes and 
ecaudate amphibia: as a result of these 
studies he found it possible to state that 
there exists a regular relation between 
absolute dimensions of the body both for 
warm- and cold-blooded animals and the 
environment temperature. 	This 	relation, 
however, 	has no direct expression, but is 
characterized by differences 	in types of 
organism response to the action of 
temperature and other environmental factors 
in different conditions. In accordance with 
this statement, P.V. Terentyev demonstrated 
in particular that the well-known "Bergman 
rule" is not of absolute value and obeys the 
universal rule of optimum as a particular 
case. The most favourable existence in the 
zone of optimum effect of a particular 
factor for the given organism generally 
results in a maximum increase of body size; 
any deviation from the optimum, on the other 
hand, results in oppressing the organism and 
in the reduction of its size. The universal 
character 	of 	the 	optimum 	rule, 	as 
demonstrated 	by 	P.V. 	Terentyev, 	is a 
universal 	biological 	regularity, 	which 
implies 	physiological, 	taxonomic, 	and 
biogeographical phenomena. 

On the base of the exhaustive taxonomic 
study of different animals and - primarily -
of amphibia and reptiles, P.V. Terentyev, as 
already stated, made an important 
contribution to the theory of biometrics. 
We can here but briefly mention his studies 
of the actual value of Pirson-type 
distribution curves for biological objects, 
of the part played by the index-method in 
systematics, of the possible use of variance 
and iteration method for evaluating the 
qualitative riches of fauna, and for 
quantitative stock-taking of animals. But 
the greatest theoretical and practical value 
in this fiels is the doctrine of correlation 
pleiads of taxonomic characteristics which 
he has developed. 	The part played by this 
doctrine and by the actual 	techniques of 
taxonomic analysis which are based on it 

should 	receive 	the 	highest 	possible 
estimate; these techniques find now an 
increasingly wide use both with zoologists 
and botanists. 

Many 	of 	Terentyev's 	works are very 
important for theoretical 	systematics and 
for 	the evolution theory. 	It should be 
noted in this resoect that he was the first 

to apply the rule of parallel 	rows of 

homological 	characteristics 	to 	amphibia. 
The study of the already mentioned clinal 
geographic variation of the 	intra-species 

forms 	in connection with the ideas on the 
mechanism of microevolution brought him to 

the 	conclusion 	that microclines are a 
special form of adaptation. 	He paid great 
attention - and particularly 	in the last 
years of his life - to the development of 
the ideas on the taxonomic indivisibility of 
species, which he believed to be the final 
taxon. 

P.V. Terentyev was a prominent and many-
sided zoologist, his contribution to the 
science was very important, his approach to 
the solution of complex scientific problems 
was always original and creative. He was a 
gifted teacher and popularizer of science, 
the author of a number of excellent 
textbooks, of many popular-science papers 
and booklets discussion different topics. 	A 
splended lecturer and debator he 	often 
delivered lectures and addresses not only as 
an honoured University professor but also 
outside the walls of his "alma mater" to 
different audiences. 	His picturesque and 
interesting speech never 	left the hearers 
indifferent. 	Among his other 	important 
merits we should underline his work on 
science 	organization, 	for 	example the 
organization and carrying out in 1958-1964 
of four very representative conferences in 
Leningrad on the problems of application of 
mathematics in biology. Two large 
herpetological conferences in Leningrad, in 
1964 and 1967, which were held under his 
guidance, played an important part in the 
consolidation of Soviet batrachologists and 
herpetologists. Together with S.A. Chernov, 
P.V. Terentyev has been for a long time the 
recognized leader of the Soviet batracho-
herpetology. 

	

The important scientific merits of 	P.V. 
Terentyev 	were duly recognized by many 
scientific institutions 	and organizations. 
He was Fellow of the Leningrad Society of 
Naturalists and of the Moscow Society of 
Nature 	Investigators, Honory Member of the 
Herpetologists' 	League, 	Fellow 	of 	the 
American Society of Ichthyologists and 
Herpetologists, Fellow of the Society of of 
Evolution, and a corresponding member of the 
Polish Academy of Sciences. Herpetologists 
of all the world will forever thankfully 
remember this remarkable naturalist. 

Leningrad State University and 
Zoological Institute Akademy 
of Sciences of USSR 

Leningrad, USSR 

RECENT DEATH 

We hear, with great regret, that CHARLES 
E. SHAW, longtime Curator of Reptiles and 
more recently Assistant Director of the San 
Diego Zoo, died of cancer on 2 June 1971. 
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CURRENT HERPETOLOGICAL TITLES, 

Herpetological Information Search Systems 
American Museum of Natural History 
New York, N. Y. 10024 

We have brought to your attention more 
than 13,000 current titles in the pages of 
this journal to date. 

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. 

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., 1970-1971) 
that is concerned with a member of a Recent 
order of amphibians or reptiles. 

HERPETOLOGICAL 	REVIEW 	has 	appeared 
bimonthly, beginning in 1971. This means 
that the titles published here will be even 
more current. We hope that the added 
numbers 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 1 April through 21 May 
1971. 	Periodical title abbreviations follow 
the American. Standard for Periodical 	Title  
Abbreviations  Z 39.5-1963 (American National 
Standards Institute, Inc., New York). 

XVI: 	197 0 - 1971 
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1970 
	

BRACHET.J. 
1970. Quelques problemes actuels en embryologic 
moleculaire. 

A 
	

ANNEE RIOL SER 4 9(11-12):619-669. 

ALEMAN G.,CESAR 
1970. Observaciones sobre la ultraestructura del higado 
en dos especies de lagartos Cnemidophorus lemniscatus 
lemniscatus L. y Ameiva ameiva ameiva L. (Sauria, 
Teiidae). 
MEM SOC CIENC NATUR LA SALLE 30(85):49-58, 7 fig. 
(Eng]. summ). 

ALEMAN G.,CESAR 
1970. Observaciones sobre la ultraestructura del higado 
del morrocoy (Testudo tabulate L.). 
MEM SOC CIENC NATUR LA SALLE 30(85):59-67, 8 fig. 
(Engl summ). 

AMER,F.I. 
1970. Normal vitellogenesis in growing oocytes of Rufo 
reqularis Reuss. 
ZOOL ANZ 185(1-2):46-51, 6 fig. 

ANON 
1970. Amphibians and reptiles. 
ANNU REP CARNEGIE MUS 1969:27-28. 

ANON 
1970. Experimental turtle farms for Torres Strait 

Islands. 
AUST FISH 29(12):18-21, 5 fig. 

ANON 
1970. The great snakes. 
WORLD WILDLIFE ILLUS 2(3):72-73, 2 fig. 

ANON 
1970. Legless glass lizard: Ophiosaurus ventralis. 
WORLD WILDLIFE ILLUS 2(2):40-41, 2 fig. 

ANON 
1970. Photo of marine turtle. 
WORLD WILDLIFE ILLUS 2(2):60. 

ANON 
1970. Photo of the spiny desert swift. 
WORLD WILDLIFE ILLUS 2(2):62. 

ANON 
1970. XIth Technical Meeting of IUCN Third Session: 
Part 3, Reptiles: summary of discussion. 
IUCN PURL (N.S.) (18):92. 

ARCHER,R.K. 
1970. Blood coagulation in non-human vertebrates. 
SYMP ZOOL SOC LONDON (27):121-132. 

B 

BAKER, PETER C. 
1970. Analysis of detergent extracts of developing 
Xenopus laevis by microelectrophoresis. 
ACTA EMBRYOL EXP 1970(3):221-226, 1 fig. 

BECKER,K. 
1970. (Review of) Biology of the Reptilia, Vol. 2, 
Morphology B, by Cail Gans and Thomas S.Parsons (Eds.) 
1970. 
Z ANGEW ZOOL 57(3):378 (Ger). 

BEDATE,M.ALONSO and M.L.BENGOA 
1970. Pigmentary potentiality of the truncal medullary 
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recettori linguali di Rana. 
BOLL SOC ITAL BIOL SPER 45(23):1553-1555, 2 fig. 

TANNER,W/LMER W. 
1970. A catalogue of the fish, amphibian, and reptile 
types in the Brigham Young University Museum of 
Natural History. 
GREAT BASIN NATUR 30(4):219-226. 

THURSTON,JUNE P. 
1970. Studies on some protozoa and helminth parasites of 
Xenopus, the African clawed toad. 
REV ZOOL BOT AFR 82(3-4)049-369, 2 tab. 

TOCCHINI-VALENTINI,G.P. and M.CRIPPA 
1970. RNA polymerases from Xenopus laevis. 
COLD SPRING HARBOR SYMP QUANT RIOT. 35:737-742, 5 fig., 
5 tab. 

TOYODA,J., H.HASHIMOTO, H.ANNO and T.TOMITA 
1970. The rod response in the frog as studied by 
intracellular recording: 
VISION RES 10(11):1093-1100, 6 fig. 

TU,ANTHONY T., MANABU HOMMA, BOR-SHYUE HONG and 
JAMES B.TERRILL 

1970. Neutralization of rattlesnake venom toxicities by 
various compounds. 
J CUM PHARMACOL 3 NEW DRUGS 10(5):323-329, 2 fig., 

tab. 
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UENO,SHUN-ICHI and YASUHIKO SHIBATA 
1970. A brief account of the herpetology of the Islands 
of Tsushima. 
MEM NAT SCI MUS (TOKYO) (3)093-198 (Jap, Enql sums). 

VANATTA,JOHN C. and LEEARL ANN BRYANT 
1970. Compartmentetion of the sodium transport pool of 
the toad bladder. 
PROC SOC EXP RIOL MED 133(21:185-393, 1 fig. 
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VIGH-TEICHMANN,I., B.VIGH and S.KORITSANSZKY 
1970. Liquor contacting neurons in the paraventricular 
nucleus (Emys orbicularis). 
Z ZELLFORSCH 103(4):483-501, 13 fig. (Ger, Engl summ). 

VILLA,JAIME 
1970. The snake Hydromorphus in Nicaragua, with a 
description of its hemipenis. 
CARIB J SCI 10(3-4):119-121, 2 fig. 

WALFORD,LIONEL A. 
1970. On the natural history of George Sprague Myers. 
PROC CALIF ACAD SCI 4 SER 38(1):1-17. 

WALLACE,ROBIN A. 
1970. Some factors involved in protein incorporation and 
transformation by isolated amphibian oocytes. 
J CELL BIOL 47(2):219a (abstr). 

WEINSIEDER,ALLAN and HOWARD ROTHSTEIN 
1970. Epithelial cell response to injury in cultured and 
in situ frog lenses. 
J CELL BIOL 47(2):223a-224a (abstr). 

WERNER,YEHUDAH L. 
1970. Extreme adaptability to light, in the round pupil 
of the snake Spalerosophis. 
VISION RES 10(11):1159-1164, 1 fig., 3 tab. 

WESTPHAL,FRANK 
1970. Neue Riesensalamander-Funde (Andrias, Amphibia) 
aus der Oberen Suesswassermolasse von Wartenberg in 
Bayern. 
MITT BAYER STAATSSAMMLUNG PALAEONTOL HIST GEM. (10): 
253-260, 3 fig. (Engl summ). 

Z 

ZABELINSKII,S.A. 
1970. Fatty acid composition of gangliosides in 
vertebrate brain. 
ZH EVOL BIOKHIM FIZIOL 6(4):461-464, 1 tab. 
(Russ, Engl summ). 

ZWART,P., F.G.POELMA and W.J.STRIK 
1970. The distribution of various types of Salmonellae 
and Arizonas in reptiles. 
ZENTRALBL RAKTERIOL PARASITENK INFEKTIONSKR HYG 211(2): 
201-212, 4 tab. 

1971 

ABU GIDEIRI,Y.B. 
1971. The development of locomotory mechanisms in Bufo 
regularis. 
BEHAVIOUR 38(1-2):121-131, 5 fig. 

AISTROP,JENNIFER 
1971. The chameleon. 
AQUARIST AND PONDKEEPER 35(11):394. 

AKIN,D.P. and S.MIZELL 
1971. Seasonal changes in hematocrit and eosinophil and 

in plasma corticosterone level. 
ANAT REC 169(2):266-267 (abstr). 

ALEXANDRE,H. and Y.GERIN 
1971. Etude au microscope electronique de l'effet des 
rayons x sur l'evolution des structures nucleaires et 
cytoplasmiques an cours de la segmentation ies oeufs 
de Pleurodelos waltlii. 
EXP CELL RES 65(1):145-155, 14 fig. (Engl sums). 

ALLEN,WILLIAM B.,JR. 
1971. Snakebite and the hunter. 
PA GAME NEWS 42(4):7-10, 4 fig. 

ANON 
1971. Frogs with poisonous skin secretions. 
ZOONOOZ 44(3):19-19, 4 fig. 

ANON 
1971. Outdoor notebook. 
TEX PARKS WILDLIFE 29(2):cover. 

ARGIBAY,JORGE and CARLO CAPUTO 
1971. Effect of calcium-deprivation on frog skeletal 
muscles at different pH values. 
J MEMBRANE BIOL 4(1):68-73, 1 fig., 1 tab.  

AVERY,DAVID F. and WILMER W.TANNER 
1971. Evolution of the iquanine lizards (Sauria, 
Iquanidae) as determined by osteological and myological 
characters. 
BRIGHAM YOUNG UNIV SCI BULL (BIOL SFR) 12(3):1-79, 
37 fig., 37 tab. 
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BAIRD,I.L. and W.F.MAROVITZ 
1971. Some findings of scanning and transmission 
electron microscopy of the basilar papilla of the 
lizard, Iguana iguana. 
ANAT REC 169(2):270 (abstr). 

BECHLE,W. 
1971. Photo of Hyla caerulea. 
AQUAS MA; 5(3):cover. 

BECHTLE,WOLFGANG 
1971. Das Verzasca-Tal im Tessin. 
KOSMOS 67(3):124-125, 4 fig. 

BELLOCCI,M., R.PICARDI and C.OE MARTINO 
1971. The juxtaglomerular apparatus in the mesoneohros of 
newt (Triturus cristatus). A morphologic study. 
Z ZELLFORSCH 114(2):201-219, 14 fig. 

RENDEICH,ELIZABETH G. 
1971. Quantitative ultrastructural changes in frog 

intrafusals with passive stretch. 
ANAT REC 169(2):275-276 (abstr). 

BISWAS,N.M. 
1971. In vivo and in vitro studies on the oxidation of 
ascorbic acid to dehydroascorbic acid in the testis 
of toad. 
ENDOKRINOLOGIE 57(2):145-147, 1 tab. 

BITENSKY,MARK W., RONNIE E.GORMAN and WILLIAM 4.MILLER 
1971. Adenyl cyclase as a link between photon capture 
and changes in membrane permeability of frog 
photoreceptors. 
PROC NAT ACAD SCI U S A 69(3):561-562, 1 tab. 

RLUM,MURRAY S., JENNY B.BYRD, JAMES R.TRAVIs, JULIAN F. 
WATKINS IT and FREDERICK R.GEHLBACH 

1971. Chemistry of the cloacal sac secretion of the 
blind snake Leptotyphlops dulcis. 
COMP BIOCHEM PHYSIOL 38(1B):103-107, 2 tab. 

BOARDER,A. 
1971. British freshwater fishes: the stickleback. 
AQUARIST AND PONDKEEPER 35(11):396-197, 1 fig. 

BOLES,ROBERT J. 
1971. Alabaster. 
KANS SCH NATUR 17(3):1-15, 19 fig. 

BOUCAUT,JEAN-CLAUDE 
1971. Capacite migratrice et degre de reconnaissance 
specifique de cellules de gastrula, greffees au stale 
blastula, chez Pleurodeles waltlii (Amphihien Urolele). 
C R ACAD SCI (PARTS) 0 272(1):469-472, 4 fig., 1 tab. 

ROURGAT, ROBERT M. and CHARLFS A.DOMERGUE 
1971. Notes sur le Chamaeleo tigris Kuhl 1920 des 
Seychelles. 
ANN FAC SCI UNIV MADAGASCAR SER SCI NATUR MATS (8):235-
244, 9 fig. (Engl abstr). 

BREUER,J.P. 
1971. Struggle for survival: because some men have 
misused an interesting marine animal, other men must 
try to save the species. 
TEX PARKS WILDLIFE 29(2):2-5, 9 fig. 

BROWN,LAPRY N. 
1971. Salamanders, moles or gophers: what's in a name? 
FLA NATUR 44(1):44-45, 7 fig. 

BUNT,ANN HEFFINGTON 
1971. Enzymatic digestion of synaptic ribbons in 
amphibian retinal photoreceptors. 
BRAIN RFS 25(3):571-577, 6 fig. 

BURNS,E.R. 
1971. Actinomycin D susceptible and non-susceptible c -, 11 
populations in monolayers of cells culturel from 
frog lung. 
ANAT RFC 169(2):246 (abstr). 

RUSH,W.G. 
1971. An electronmicrographic survey of the retina of 
the turtle, Pseuiemys scripts ..legans. 
ANAT REC 169(2):297 (abstr). 

BUTLER,ANN B. and R.GLENN NORTHCUTT 
1971. Retinal projections in Iguana iguana and Anolis 
carolinensis. 
BRAIN RES 26(1):1-11, 10 fig. 
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SUBSCRIPTION 	FORM 

TO: Genera of Reptiles Project 
Department of Herpetology 
American Museum of Natural History 
New York, NY 10024 USA 

FROM: 
(Name) 

(Address) 

Please enter my subscription for 	 copies of 
the HERPETOLOGISTS' YEARBOOK for 1971 at the 
following rates; 

[ ] Special pre-publication subscription to members 
of the Society for the Study of Amphibians and 
Reptiles, and of the Herpetologists League 

@ $8.00 	  

[ ] Pre-publication subscription rate to INSTITUTIONS 
and others 

(City) 
	

(State or Country) 	ZIP 	@ $10.00 	  

I enclose a check for a total of 	 
DATE: 	 Please make check to "AMNH Genera of Reptiles." 

[Prices after December, 1971, will be $12 to individuals; $15 to institutions.] 

1 9 7 1 

HERPETOLOGISTS' YEARBOOK 

The HERPETOLOGISTS' YEARBOOK for 1971 is in preparation and will be issued in the fall of 

this year. The Yearbook is a new idea in the field. Besides reviewing the status of special 

subjects on amphibians and reptiles, it will provide basic data on the biology and classification of 

these animals. This information, culled from the material retrieved and consolidated by the Genera 

of Reptiles Project (HISS) at the American Museum of Natural History, will be consulted on almost 

a daily basis by anyone who is interested in amphibians and reptiles. This first annual issue will 

contain hundreds of important items of information on these animals. We expect future issues to 

grow into a regular almanac of herpetology. 

• A major section will present basic information on 
amphibians and reptiles: classification, longevity, 
critical temperatures, fecundity, and sizes. An up-to-
date Checklist of the species of amphibians and 
reptiles in the United States and Canada will be 
included -- the first since K. P. Schmidt's in 1953. 

• A "Current" section will include a Calendar 
for Herpetologists, information on college courses 
in herpetology, sketches of herpetological societies 
and herpetological collections, the status of 
endangered amphibians and reptiles, and perhaps 
of greatest interest, a Directory of Living 
Herpetologists. 

• Special review articles will summarize the 
current knowledge of amphibian and reptile 
chromosomes, will present a taxonomic arrangement 
of North American snakes, and reviews of other 
subjects. 

• Some outstanding portraits of amphibians 
and reptiles will be presented. 

• American Standard abbreviations for more than 
1,000 journals that publish information on amphibians 
and reptiles will be given. 

• And each of these sections will be indexed 
thoroughly and fully referenced. 

• A NOTE TO ADVERTISERS. 

The Yearbook will carry advertisements that are of 
interest to its audience. For information on rates, 
write the Editor at the address below. 
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Williston's 
Osteology of 
the Reptile 

Gray's 

Zoolo . 

A classic account of the osteology, classi-
fication and evolution of reptiles, both 
fossil and living, by the leading reptilian 
paleontologist of his day. This important 
book is still indispensable to anatomists, 
paleontologists and students of reptiles in 
general, not only for the careful descrip-
tions of reptile skeletons and definitions 
of families, but for the numerous drawings 
as well. The book was originally published 
by Harvard University Press in 1925 (314 
pages, 191 illustrations), but it has long 
been out-of-print and virtually unobtain-
able. This reprint includes a new preface 
by Claude W. Hibbard and an index. Part of 
the cost of this book is being privately 
underwritten in memory of Walter R. Moberly 
which allows these reduced prices. 

Prices 
SSAR members before publication of the book 
$2 paperbound $4 clothbound 

Institutions; Individuals after publication 
$6 paperbound $8 clothbound 

• isceiiany 
This journal, published privately in sever-
al parts from 1831 to 1844 by John Edward 
Gray, is one of the rarest yet taxonomically 
important natural history periodicals. 
About half of the pages are devoted to am-
phibians and reptiles including synopses of 
the vipers, rattlesnakes, and boids, and the 
original descriptions of dozens of new 
species. Included are species from all 
parts of the world, such as the tuatara. 
Other papers deal with mammals (2 articles), 
birds (17), fishes (7), and invertebrates 
(18). This reprint comprises the entire 
series (86 pages, 4 plates) and includes a 
new introduction and biography of Gray by 
Arnold Kluge and a table of contents. 

Prices 
SSAR members before publication of the book 

$4 paperbound $6 clothbound 

Institutions; Individuals after publication 
$8 paperbound $10 clothbound 

Both books are to be published in fall 1971. Please circle editions desired and send with 
payment to Dr. Henri C. Seibert, Publications Secretary, Society for the Study of Amphib-
ians and Reptiles, c/o Morton Hall, Box HP, Ohio University, Athens, Ohio 45701, U.S.A. 
Make checks payable to "SSAR." Receipt sent on request only. 
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TO: 

Please 
as 

[ ] 
] 

[ 	] 
[ 	] 

MEMBERSHIP 	APPLICATION 

Date: 

MEMBERSHIP 	APPLICATION 

Date: Henri 	C. 	Seibert, Treasurer, SSAR 
Department of Zoology 
Ohio University 
Athens, OH 	45701 

place my name on the 1971 mailing list 
a member of the following class: 

Regular member (U.S. 	& Canada) 	$ 8.00 
Member from other country 	6.00 
Sustaining member 	10.00 
Contributing member 	15.00 

TO: 	Hobart F. Landreth 
Secretary-Treasurer 
Herpetologists' 	League 
Department of Zoology 
University of Oklahoma 
Norman, OK 73069 

[ ] 	 Please place my name on the 1971 mailing 
list as a Member of the Herpetologists' 
League 	$8.00 

(Name) 

(Name) 

(Address) 

(Address) 

(City) 	 (State or Country) 

SUBSCRIPTIONS FOR 1971: 

[ 	 INSTITUTIONAL subscription to SSAR 
regular publications 	(J HERPETOL, 
HERPETOL REV, regular issues of 
FACSIMILE REPRINTS 	  

[ 	 ] 	 INSTITUTIONAL subscription to 
CATALOGUE OF AMERICAN AMPHIBIANS 
AND REPTILES 	  

[ 	 ] 	 Individual's subscription to the 
CATALOGUE 	  

[ ] Separate subscription to 
HERPETOLOGICAL REVIEW only 	 

ZIP 

$16.00 

$ 	7.00 

$ 	5.00 

$ 	5.00 

(City) 	 (State or Country) 	ZIP 

[ ] 	INSTITUTIONAL subscription to 

	

HERPETOLOGICA for 1971 	$15.00 

TOTAL AMOUNT ENCLOSED 	 

[Please make check to "Herpetologists' 
League," and send to address above.] 

TOTAL AMOUNT ENCLOSED 	 
[Please make check to "SSAR."] 	 • 	 • 

SOCIETY MEMBERSHIPS AND SUBSCRIPTIONS -- 1971 

Though their numbers are increasing, it is still true that fewer than 60 per cent of 

the members of the HERPETOLOGISTS' LEAGUE belong also to the SOCIETY FOR THE STUDY OF 

AMPHIBIANS AND REPTILES. And less than two-thirds of the members of the latter society also 

belong to the Herpetologists' League. We believe that each of the societies has something 

important and unique to offer the members of the other. In the interests of a greater combined 

membership of persons interested in amphibians and reptiles, we invite the members of each 

society to also join the other. 

To ease this process, we offer the "easy-form" membership applications below. 

THE SOCIETY FOR THE STUDY OF 
AMPHIBIANS AND REPTILES 

This young society (a 1967 outgrowth of the OHIO 
HERPETOLOGICAL SOCIETY) offers a number of different 
publications on amphibians and reptiles. 

Its regular publications include the semi-annual 
JOURNAL OF HERPETOLOGY (about 200 pages per year), 
the bi-monthly HERPETOLOGICAL REVIEW (about 225 
pages per year), and a series of FACSIMILE REPRINTS 
IN HERPETOLOGY, which is now devoted to reprints of 
G. A. Boulenger's contributions to American 
herpetology (about 100 pages per year). In 1971 
the Society also assumed sponsorship of the 
CATALOGUE OF AMERICAN AMPHIBIANS AND REPTILES. 
Besides these publications, the Society issues a 
number of SPECIAL REPRINTS each year (see the back 
of this page for examples). 

Membership is open to anyone interested in 
amphibians and reptiles. All classes of members 
receive the J HERPETOL, HERPETOL REV, regular issues 
of FACSIMILE REPRINTS, and all have the same 
membership privileges. The higher classes of 
membership aid the Society in improving and expand-
ing its services to its members and to the field of 
herpetology. 

THE 	HERPETOLOGISTS' 
LEAGUE 

The Herpetologists' League is the elder and the 
larger of the two societies. It was established in 
1936, when the journal HERPETOLOGICA (now in its 
27th Volume) began publication. 

HERPETOLOGICA appears quarterly, and will publish 
some 500 pages of papers on amphibians and reptiles 
this year. By arrangement with the SSAR, the 
Members and Fellows of the League also receive 
HERPETOLOGICAL REVIEW, beginning this year. 

Anyone with an interest in herpetology is eligible 
for membership in the Herpetologists' League. The 
Fellows, who hold the voting rights in the League, 
are elected by the Executive Council, on the basis 
of their contribution to the science of herpetology." 

The Members receive HERPETOLOGICA, to which they 
can submit manuscripts for publication. They may 
also attend the Annual Meeting, which usually is 
held in conjunction with the AAAS meetings. 
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CAMPENHOUT,BERTHE VAN 
1971. Bufo vulgaris Laurenti et Rufo calamita Laurenti: 
Notules ethologiques. 
NATUR BELG 52(2):85-88. 

CHAIARCH,PRANEE and GORDON J.LEITCH 
1971. Spinal shock and strychnine convulsions in intact 
and spinal amphibians and reptiles. 
COMP BIOCHEM PHYSIOL 38(1A):175-181, 2 fig., 1 tab. 

CHANG,PHIL/P, JAN BALLING and RAY LISTER 
1971. Karyotype of the pilot black snake, Elaphe obsoleta 
obsoleta (Say). 
MAMMAL CHROMOSOMES NEWSLETT 12(1):9. 

CHARLEMAGNE,JACQUES and CHARLES HOUILLON 
1971. Proteines seriques et chimerisme du foie des 
chimeres entre les amphibiens Urodeles: Pleurodeles 
waltlii Michah. et Triturus alpestris Laur. 
C R ACAD SCI (PARIS) D 272(8):1155-1158, 1 fig., 1 tab. 

CHOUX, CHANTAL 
1971. Nous irons a niokolo koba. 
BETES NATUR (81):15-18, 6 fig. 

CHRISTIANSEN,JAMES L., ALONZO J.DRUMMOND and A.J.LADMAN 
1971. Effects of pregnant mare's serum gonadotropin and 
human chorionic qonadotropin on the ovaries of the 
parthogenetic lizard Cnemidophorus neomexicanus 
(Teiidae). 
ANAT REC 169(2):476 (abstr). 

COLLINS,JOSEPH T. 
1971. Notes on Lampropeltis getulus from Warren County, 
Kentucky. 
KY HERPETOL 2(1):13. 

COLLINS,JOSEPH T. 
1971. Some checklist corrections: on the checklist of 
the snakes of Kentucky. 
KY HERPETOL 2(1):13. 

COVENTRY, A. J. 
1971. The discovery of the lizard genus Carlia 

(Scincidae: Lygosominae) in Victoria. 
VICTORIAN NATUR 88(1):20-22, 1 fig. 

EICHLER,VICTOR B. 
1971. Neurogenesis in the optic tectum of larval Rana 
pipiens following unilateral enucleation. 
J COMP NEUROL 141(3):375-393, 4 fig., 6 tab. 

ERNST,CARL H. 
1971. Seasonal incidence of leech infestation on the 
painted turtle, Chrysemys pieta. 
J PARASITOL 57(1):32, 1 tab. 

EWERT,J.-P. and H.-W.BORCHERS 
1971. Single unit analysis of neurons in the toad optic 
tectum and subtectum. 
VERGL PHYSIOL 71(2):165-189, 10 fig. (Ger, Enql summ). 

- 	F - 

FARBMAN,A.I. and J.D.YONKERS 
1971. Fine structure of taste buds in the mud-puppy, 
Necturus maculosus. 
ANAT REC 169(2):313 (abstr). 

FERGUSON,GARY W. 
1971. Variation and evolution of the push-up displays of 
the side-blotched lizard genus flta (Iguanidae). 
SYST ZOOL 20(1):79-101, 8 fig., 7 tab. 

FINN,ARTHUR L. 
1971. The kinetics of sodium transport in the toad 
bladder. II. Dual effects of vasopressin. 
J GEN PHYSIOL 57(3):349-362, 4 fig., 5 tab. 

FITCH,HENRY S., ALICE V.FITCH and CHESTER W.FITCH 
1971. Ecological notes on some common lizards of Southern 
Mexico and Central America. 
SOUTHWEST NATUR 15(3):397-399. 

POEXEMA.G.M.M. 
1971. Vijf geboorten bij Sanzinia madaaascariensis 

(vervolq). 
LACERTA 29(5):51-57, 6 photos. (Dutch, Enql sum). 

FRAZIER,J. 
1971. Observations on sea turtles at Aldabra Atoll. 
PHIL TRANS ROY SOC LONDON SER 11 260:273-410, 
43 fig., 10 tab. 

- 	G - 

DANIELYAN,F.D. 
1971. A comparative study of the population density and 
migrations of parthenogenetic and bisexual rock lizards 
in Armenia. 
ZOOL ZH 50(1)045-147, 1 fig. (Russ, Engl summ). 

DAVID,C. and M.MAILLET 
1971. Effets du jeune sur les cellules epitheliales du 
glomerule renal chez Rana esculenta. 
C R SEANC SOC BIOL FILIALES (PARIS) 164(7)0437-1439, 
4 pl. 

DAVIES,JOSEPH A. 
1971. Endangered species. 
MASS AUDUBON NEWSLETT 55(3):11A13, 2 fig. 
NARRAGANSETT NATUR 12(2):11-13, 2 fig. 
MAINE FIELD NATUR 27(2):11-13, 2 fig. 

DEBOER,K.F. and W.B.MCENERY 
1971. The effect of streptomycin on the early 
development of the frog. 
ANAT REC 169(2):476-477 (abstr). 

DICKSON,D.H. 
1971. The fine structure of the photoreceptor cells of 
the adult newt, Triturus viridescens dorsalis: a 
transmission and scanning electron microscopic study. 
ANAT REC 169(21:307 (abstr). 

DIERICKX,K., M.P.LOMBAERTS-VANDENBERGHE and A.DRUITS 
1971. The structure and vascularization of the pars 
tuberalis of the hypophysis of Rana temporaria. 
Z ZELLFORSCH 114(1)035-150, 13 fig. 

DOMM,ALISON J. and P.A.JANSSENS 
1971. Nitrogen metabolism during development in the 
corroboree frog, Pseudophryne corroboree Moore. 
COMP BIOCHEM PHYSIOL 38(1A):163-173, 5 fig., 5 tab. 

ECHANDIA,E.L.RODRIGUEZ, A.O.DONOSO and A.ZAMORA 
1971. Catecholamine transport in constricted nerve 
fibers of the toad. 
CURR MOD BIOL 3(4):342-346, S fig.  

GALLIEN,LOUIS, IVAN PEYCHES, CHRISTIAN AIMAR and 
FRANCIS NAUDIN 

1971. Etude, par analyse spectrale, de la pigmentation 
cutanee chez des individus isogeniques de Pleurodeles 
waltlii Michah. (Amphibien 11rodelel ohtenus par greffe 
nucleaire. 
C R ACAD SCI (PARIS) D 272(3):477-480, 2 tab., 3 pl. 

GATTR,R.K. and S.P.BHATNAGAR 
1971. Myo-neurogenic cardiac conduction in Indian rat-
snake, Ptyas mucosus. 
ANAT REC 169(2):478 (abstr). 

GFELLER,EDUARD and MACKENZIE WALSER 
1971. Stretch-induced changes in geometry and 
ultrastructure of transporting surfaces of toad 
bladder. 
J MEMBRANE BIOL 4(1):16-28, 11 fig.; 2 tab. 

GILLULY,RICHARD H. 
1971. Consequences of a sea-level canal: a new s ,13dy of 
sea snakes reinforces ecologists' concerns about the 
proposed canal. 
SCI NEWS 99(3):52-53, cover, 5 fig. 

GOERNER, MARTIN 
1971. Mehr Schutz unseren Kriechtieren and r.urchen. 
AQUAR TERR 1801:13-14, 1 fig. 

GONA,A.G. 
1971. Proline-3H incorporation into the basement lamella 
of the skin in prolactin-treated tadpoles. 
ANAT REC 169(2):326 (abstr). 

GORMAN,GEORGE C., PAUL LICHT, HERBERT C.DESSAUER and 
JUL/US 0.1300S 

1971. Reproductive failure among the hybridizing Anolis 
lizards of Trinidad. 
SYST ZOOL 20(1):1-18, 8 fig., 7 tab. 

GRAD WELL, NORMAN 
1971. Ascaphus tadpole: experiments on the suction and 

gill irrigation mechanisms. 
CAN J ZOOL 49(3):307-332, 21 fig., 3 tab. 

GRADWELL,NORMAN and BENJAMIN WALCOTT 
1971. Dual functional and structural properties of the 
interhyoideus muscle of the bullfrog tadpole (Rana 
catesbeiana). 
J EXP ZOOL 176(2)093-218, 16 fig., 1 tab. 
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HAAS,H.G., R.KERN, H.M.EINWAECHTER and M.TARR 
1971. Kinetics of Na inactivation in frog atria. 
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ANNUAL MEETING 
THE HERPETOLOGISTS' 	LEAGUE 
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title or the abstract. 

Make the abstract self-contained, since it 
must be intelligible without further 
information. Be concise without being obscure; 
retain the basic information and tone of the 
presentation. 
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UNREVIEWED-UNEDITED COMMUNICATIONS 

KARYOTYPIC VARIATION AND 
RELATIONSHIPS OF THE CALIFORNIA 
LEGLESS LIZARD ANNIELLA PULCHRA 
GRAY (REPTILIA: ANNIELLIDAE) 

Robert L. Bezy & John W. Wright 

	

Three taxa (Anniella  R. 	pulchra,  
A. 2. nigra,  and A. geronimensis)  
are currently recognized in the 
family Anniellidae (Wermuth, 1969). 
We here report karyotypic 
differences between populations of 
A. R. pulchra  and A. 2. nigra,  and 
discuss the relationships of the 
family Anniellldae as suggested by 
karyotype information. 

MATERIALS AND METHODS: 

Chromosomes were prepared by a 
colchicine, 	hypotonic 	citrate 
technique (see Lowe, Wright, 	and 
Cole, 	1966) 	from 10 Anniella  R. 
pulchra 	(6 	male, 	4 	female) 
collected in the sand dunes of El 
Segundo, 	W. 	of 	Los 	Angeles 
International Airport, Los Angeles 
Co., California (LACM 64574-83) and 
7 A. 2. nigra  (4 male, 3 female) 
collected at Asilomar, S. of Point 
Pinos, 	Monterey Co., 	California 
(LACM 	63584-91). 	Most of the 
tissue samples were heterogeneous, 
and sources included spleen, small 
intestine, kidney, ova, and testes. 

The karyotype described for A. 2. 
pulchra  is the modal condition seen 
among 189 (61 male, 128 female) 
mitotic metaphase spreads; that for 
A. 2. nixrd  Is based on 128 (65 
male, 63 female) cells. At least 
10 cells were studied from each of 
the 17 individuals, except for A. 
R. pulchra  from which only 1, 2, 
and 6 cells were examined. 

In 	counting 	the 	number 	of 
chromosome arms (n.c.a. or c.a.), 
only 	acrocentrics 	(A) 	were 
considered 	uni-armed, 	while 
metacentrics (M), submetacentrics 
(SM), and subtelocentrics (ST) were 
considered bi-armed, regardless of 
whether they were macrochromosomes 
(macros) or mlcrochromosomes 
(micros). 

KARYOTYPE DESCRIPTIONS: 

The karyotype of the population 
of 	Anniella 	2. Pulchrd  has a 
diploid chromosome number (2N) of 
20, consisting of 8 pairs of macros 
and 	2 	pairs of micros (Fig. 1A). 
The macros fall 	Into two fairly 
discrete 	size 	classes, 	each 
containing 	four 	pairs. 	The 
centromere positions of the 10 
pairs of chromosomes (numbered from 
largest to smallest, as in Fig. 1A) 
are: 1, SM; 2, SM to ST; 3, SM 
(nearly ST); 4, mod.  M; 5, A; 6, ST; 
7, SM; 8, A; 9, A; 10, SM. The 
n.c.a. in this karyotype is 34. 

All 	7 	specimens 	from 	the 
Population of A. 2. niera  have a 2N 
of 22, consisting of 16 macros and 
6 micros (Fig. 1B). This karyotype 
differs from that of A. 2. pulchra 
in that chromosome pair 5 is 
clearly ST rather than A, and there 
is an additional pair of micros 
(the 	smallest 	pair 	in 	the 
complement) which Is A. 	The n.c.a. 
in this karyotype is 38. 

DISCUSSION: 

Anniella nigra  was described by 
Fischer (1885) on the basis of a 
specimen thought to have been from 
San Diego, California, and said to 
differ from A. pulchra  in having a 
darker dorsum, 	shorter tail, and 
longer preanal scales. 	Currently, 
nigra  is considered a subspecies of 
A. pulchra  occurring primarily on 
the Monterey Peninsula (Stebbins, 
1966) and intergrading, with A. 2. 
pulchra 	along 	the 	coast 	of 
California, 	both 	to the south 
(Grinnell and Camp, 1917; 	Klauber, 
1940) and the north (Miller, 1943). 

	

One pericentric 	inversion and a 
loss (or gain) of a pair of micros 
is 	required 	to 	explain 	the 
karyotypic differences observed 
between the population of A. 2. 
pulchra  and that of A. 2. nigra. 

 In general, karyotypic differences 
of this magnitude have been found 
only 	between species or higher 
taxa. 	The taxonomic significance 
of these differences is tempered, 
however, by the report of Cole 
(1970) of somewhat comparable 
interspecIfic geographic variation 
in chromosome number and 
populational polymorphism in 
chromosome morphology in species of 
SceloPorus.  

For the present, we consider the 
Presence of pair 11 and the A 
condition of pair 5 to be the 
primitive karyotypic states in 
Anniella 	pulchra. 	From 	this 
hypothetical ancestral karyotype, 
that of A. 2. nigra  can be derived 
by a pericentric inversion (pair 5: 
ASST), and that of A. R. pulchra  
by the loss of pair 11. The short 
arms of pair 6 appear slightly 
longer in A. 2. pulchra,  than In A. 
2. nigra,  (Fig. 1), suggesting that 
a transfer of chromatin (via whole 
arm translocation) from pair 11 to 
the short arms of pair 6 may have 
Preceded centromeric loss. 

We intend to study further the 
morphological 	and 	karyotypic 
variation of lizards of 	the genus 
Annielld 	with 	emphasis on the 
reported areas of 	intergradation 
(A. 2. 	pulchra  x A. 2. nigra) and 
sympatry (A. geronimensis  and A. 2. 
pulchra;  Stebbins, 1954: 303). It 
is hoped that study of meiosis in 
"intergrading" populations may 
yield 	information 	on: 	(1) 	the 
homologue in A. 2. pulchra  of 
chromosome pair 11 of A. R. nigra; 

 and (2) reproductive potential of 
hybrids (intergrades). 

Matthey 	(1931) 	reported 	a 
specimen of "Aniella pulchra"  from 
California as having a diploid 
chromosome number of 24 consisting 
of 4 very large V's, 4 large V's, 2 
long rods, 6 short rods, and 8 very 
short round chromosomes. This 
suggests that a third karyotype may 
occur in Anniella pulchra. 

When Gray (1852) described the 
genus Anniella,  he placed it In the 
family Scincidae. Cope (1864) 
erected the then monotypic family 
Anniellidae which he considered 
closely related to the Scincidae. 
In his now widely accepted 
classification of lizards, Camp 
(1923) considered the anniellids to 
be closely related to the angulds. 
McDowell and Bogert (1954: 124) 
noted 	numerous 	osteological 
similarities between Anguis  and 
Annielle, but chose to maintain the 
family Anniellldae because of Its 
several peculiar skull 
modifications. 

With 	the 	chamaeleontid 
Rhampholeon spectrum  (see Matthey, 
1957), Annielld R. pulchra  shares 
the dubious distinction of having 
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FIG. 1. Karyotype of two populations of Anniella pulchra. 	A. A. 2, pulchra  (LACM 64583,(;)• B. A. p, 
nigra  (LACM 64585, 	Lines equal 10 micra. 
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the lowest 2N (10) 	reported for 
lizards. 	The 	low 	chromosome 
numbers (20-22) combined with a 
moderately low n.c.a. (34-38) makes 
the karyotype of A. Puichra  
difficult 	to 	derive from that 
reported for any other group of 
lizards. 	This tends to strengthen 
the view that the degree of 
evolutionary divergence attained by 
Anniella  is of a familial rank. 

Published 	anguld 	chromosome 
numbers range from 30 (18 macros 
and 12 micros) to 48 (22 macros and 
26 micros; Bury, Gorman, and Lynch, 
1969). 	Karyotype studies of the 
junior author 	indicate that the 
n.c.a. 	in anguids ranges from 	. 
40 to over 50. The anniellid-like 
Anguis frazills  has a 2N of 44, 
with 20 macros, 24 micros, and 48 
c.a. (Margot, 1946). Because the 
karyotypes of anguids have higher 
numbers of chromosomes and 
chromosome arms, derivation of the 
Annielld  karyotype requires many 
fusions (or chromosome losses) and 
Pericentric inversions. 

Scincid lizards on the other hand 
have lower chromosome numbers. Six 
New World species have a 2N of 26 
(with 12 macros, 14 micros and 52 
c.a.; DeWeese and Wright, 1970), 
while Old World skinks have been 
reported to have a 2N ranging from 
24 (14 macros and 10 micros) to 32 
(32 macros and 0 micros) with at 
least 36-46 c.a. (see Dutt, 1969). 
Resolution of centromere positions 
for micros of Old World skinks may 
increase this estimate of n.c.a. 
More recently, we have examined 
material which indicates that at 
least one species of the limbless 
acontine skinks has an even lower 
2N (22, with 12 macros, 20 micros 
and 44 c.a.). Whether the 
similarities in chromosome number 
and in life-form between acontine 
skinks and anniellids indicate a 
phylogenetic relationship 2L the 
combination of morphologic and 
karyotypic convergence is a 
question requiring further study of 
both chromosomal and morphological 
evolution in these families. 
Certainly, their differences in 
both the number of chromosome arms 
and the relative numbers of macros 
and micros, indicate that at least 
some convergence (or parallelism) 
is responsible for their karyotypic 
similarity. 

In the foregoing discussion, we 
have used the hypothesis that among 
lizards centric fusion rather than 
fission is the predominant 
mechanism of change in chromosome 
number. Although centric fission 
would reverse evolutionary 
directions, the relationships would 
remain constant. However, the 
specialized life-forms of acontine 
skinks and anniellids suggests that 
their low chromosome numbers are 
also derived (rather than 
primitive) 	states and that centric 
fusions (rather than fissions) 	are 
involved. 	We have discussed only 
those 	families 	(Anguidae 	and 
Scincidae) 	which 	have, 	on 
morphological 	grounds, 	been 
considered to be closely related to 
anniellids. 	The low chromosome 
numbers of the chamaeleontid 
Rhampholeon spectrum  (see Matthey, 
1957) and of five species of the 
spinosus  group of Sceloporus  (see 
Cole, 1970) we consider to be other 
examples of reductions in 

chromosome 	number 	that 	have 
occurred 	in 	other 	groups 	of 
lizards. 
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UNREVIEWED-UNEDITED COMMUNICATIONS 

RANGE EXTENSIONS FOR GEORGIA 
AMPHIBIANS AND REPTILES 

Charles H.Wharton & J.Donald Howard 

	

Because 	details 	of 	the 
distribution and habitat of our 
herpetofauna are needed, we have 
documented range extension records 
supported by specimens from several 
institutions (abbreviated below). 
Unless otherwise noted, references 
to published ranges are those from 
Conant (1958, A Field Guide  12 
Reptiles and  Amphibians, Houghton 
Mifflin Co.) and Martof, (1956, 
Amphibians and Reptiles  or Georgia,  
University of Georgia Press). 

We wish to thank the following 
individuals for their assistance: 
Gerald Williamson, Savannah Science 
Museum (SSM); Lloyd Newberry, 
Armstrong State College; G. William 
Dopson, Jr., University of Georgia 
(UG); Susan Howard, Carol Wharton, 
and Tom French, Georgia State 
University (GSU); and William Leach 
for permission to publish 
information on his Floyd County 
cottonmouths. 

Ambvstomq talooideum  -- The range 
of the mole salamander is given as 
the entire Georgia Coastal Plain. 
The only Piedmont record is claimed 
by W.T. Neill (1947, COPEIA 4: 271-
272, PUBL ROSS ALLEN'S REPTILE 
INSTITUTE 1(7): 75-96) who refers 
to an adult from Richmond County, 
miles west of Augusta. We have 
taken 4 adults (GSU 1505, 22 Sept. 
1970; GSU 1560, 3 Nov. 1970; GSU 
1161, 12 July 1970; GSU 1664, 19 
Jan. 1971) and one larva (GSU 1124, 
14 June 1969) from the swamps of 
the Alcovy River, near Covington, 
Newton County, extending the range 
130 miles WNW into the central 
Piedmont. The mole and the spotted 
salamanders (A. maculatum)  are 
apparently not randomly distributed 
in an individual riverine swamp, 
but 	occur 	in 	relatively 
circumscribed "colonies." 

Notoohthalmus 	Perstriatus 	-- 
Conant and John S. Mecham (1967, 
CAT AMER AMPHIB REPT) restrict the 
striped newt to southern Georgia 
west of a line between the 
Okefenokee (Charlton County) and 
Abbeville (Wilcox County). 	Gerald 
Williamson located a colony 	in a 
borrow pit in Bryan County close to 
the east side of the Ogeechee 
River. On 20 November 1970, with 
Williamson, we took 18 specimens 
(GSU 1607) from the submerged grass 
in the shallow pit in low sandhill 
country with scattered cypress 
Ponds, extending the 	range 	95 
airline miles NE. 

Desmoznathus aeneus aeneus  -- The 
Cherokee salamander Is normally a 
montane form in Georgia. In the 
more southern Georgia mountains we 
have taken a number in Union County 
(GSU 74, 372, 724, 777) and Lumpkin 
County (GSU 40), and Gerhardt took 
it in Union County (SSM 69.1270) 
and Dawson County (SSM 69.1260) at 
altitudes approximately 3000 feet. 
W.T. Neill (1954, PUBL RES DIV ROSS 
ALLEN'S REPT INST 1(7): 75-96; 
COPEIA 1957(1): 	43-47) summarized 
other records. Conant's range map 
suggests a continuous distribution 

between the Georgia Blue Ridge and 
its extension into Alabama. 
Several trips by the junior author 
appear to verify this. Three 
specimens (GSU 514) from Pine Log 
Mountain, 	Bartow-Cherokee County 
line, have typical 	Cherokee head 
patterns while a fourth (GSU 633) 
1.5 miles E., 	has 	straight-edged, 
dorso-lateral lines, and a 
herringbone dorsal pattern as well. 
Another specimen (GSU 1011) from 60 
airline miles SW Pine Log (Mount 
Zion, Carroll County) Is similar, 
but lacks a herringbone pattern and 
has a nearly continuous dorsal 
median stripe. Two specimens (GSU 
1175) from 5 miles SW Heflin, 
Cleburne County, Alabama, appear 
typical aeneus aeneus.  Mount and 
Folkerts 	(1968, 	HERPETOLOGICA 
24(3): 259-262, have a series 
(Auburn U. 6800-05) from 2.5 miles 
W Heflin. These localities are 
within or close to the Alabama 
extension of the Blue Ridge 
province 	as outlined by Duncan 
(1967, SIDA CUNTRIB BOTANY 	3(1): 
76). 

Pseudotriton montanus montanus  -- 
The eastern mud salamander occurs 
in the eastern half of the Georgia 
Piedmont. There are 10 specimens 
from the Sandy Creek Swamp 3 miles 
N Athens, Clarke County (SSM 
65.514, 	69.793, 	69.794). 	Our 
records suggest that it occurs W to 
Chattahoochee River. 	In support of 
this 	is a marginal record from the 
Alcovy River Swamps (GSU 1200 (1), 
14 Oct. 1969), 3 specimens (GSU 
987, 20 March 1969) from Morning 
Creek near Fayetteville, Fayette 
County and one specimen (GSU 971, 
18 Jan. 1969) 11 miles SW Atlanta, 
Fulton County. There is one 
specimen (UG 398) from East Point, 
Fulton County. 

Scaphiopus holbrookl holbrooki  -- 
The spadefoot is supposedly absent 
from the Georgia Piedmont except 
from a tier of counties adjacent to 
the Fall Line in Hancock, Warren, 
McDuffie, Columbia and Lincoln 
Counties, where it was recorded by 
Neill (1957, ibid). There is a 
specimen (UG 661, 4 June 1959) from 
Greene County, in the next tier of 
counties northward. In February 
and March of 1966 Carl Gerhardt and 
Lloyd Newberry took a number of 
specimens (SSM 66.561 (3), 69.1242 
(1)) breeding in ditches along the 
railroad track at Athens, Clarke 
County, following a heavy 
rainstorm. 

	

-hree additional 	specimens have 
been taken midway between the SE 
Piedmont records and the Ridge and 
Valley province in Gwinnett (GSU 
700, May 1967), Fulton (GSU 942, 26 
July 1967) and Douglas (GSU 461, 21 
June 1965) counties. The Gwinnett 
and Fulton specimens were taken 
from sandy, alluvial soils of the 
Chattahoochee 	floodplain. 	The 
spadefoot's digging requirements 
may limit it to such environments 
in the Georgia Piedmont. 

HYld cinere4 cinerea  -- The green 
tree frog is usually considered to 
be a coastal plain species. 	There 
are 	3 records for the Georgia 
Piedmont known to us. 	S. 	Lloyd 
Newberry (pers. comm.) encountered 
a 	huge 	breeding 	colony 	near 
Parkhaven, 	Jones 	County. 	Carl 
Gerhardt took 10 specimens calling 
at 	Clark Hill Reservoir, McDuffie 

County, at U.S. 	Highway 78 (SSM 
69.1127, 19 June 1966). The most 
notable Piedmont record, however, 
is a series from a breeding colony 
4 miles SE Greenville in Meriwether 
County, discovered by Carol Wharton 
(GSU 1489, 14 Aug. 1970 (4)). 

Sternotheraerus minor minor  -- 
The loggerhead musk turtle inhabits 
the southern portion of the Georgia 
Piedmont. 	Gilbert Helmken took a 
specimen (SSM 61.222) at Warm 
Springs, Meriwether County and we 
have 2 specimens (GSU 183, 22 July 
1961) from 2 miles W Milner, Lamar 
County. Both of these are marginal 
records. Two specimens, (GSU 1510, 
16 Aug. 1969), however, from the 
Alcovy River, Newton County, appear 
north of the published range. 

Kinosternon bauri palmarurri  -- The 
striped mud turtle is unreported 
from coastal Georgia counties. We 
have one specimen (GSU 1300, 2 May 
1970) from the coast, 3 miles NW 
Cox, McIntosh County, taken while 
crossing a narrow sandhill 
separating the Altamaha River Swamp 
from a cypress pond. 

Clemmvs guttate  -- The range of 
the spotted turtle is the extreme 
eastern coastal plain border. 
Marginal records include a Candler 
County specimen (GSU 1603, 24 May 
1970) from Stockinghead Creek 
Swamp, Metter, Georgia, and one 
(SSM 71.1623) taken 4 Sept. 1970 by 
Lloyd Newberry crossing State 
Highway 46, 3 miles E U.S. 1 near a 
big swamp bordered by sandhill-
turkey oak, Emanuel County. A 
Twiggs County specimen (GSU 1584, 1 
May 1970) was taken by the author 
and Zoology 445 class crossing 
Highway 	129, 	75 	meters S of 
Shellstone Creek, 	extending 	the 
range 100 miles W. 

Two 	spotted 	turtles 	were 
collected by 	Gerald 	Williamson 
sunning 	on a log in Effingham 
County. 	We visited 	this 	locality 
in November 1970. It is on a small 
tributary of the Ogeechee bordered 
by sand hill scrub. There was no 
moving water and the swamp floor 
was heavily silted. The Ogeechee 
lime 	(Nvssa 	ogeche) 	was 	the 
dominant tree. 

Oohiosaurus 	attenuatus 	longi - 
caudus  -- The eastern slender grass 
lizard is unrecorded from the Blue 
Ridge province. We have a specimen 
(approximately 11.5 inches snout- 
vent length), (GSU 49A, 5 Sept. 
1959) from Denton Creek at its 
junction with the Tallulah River 18 
miles NW Clayton, Towns County, in 
an isolated mountain valley deep 
within the Blue Ridge. 

Natrix, taxispilota  -- The brown 
water snake ascends some Piedmont 
rivers. We have found it on the 
Flint, Ocmulgee and Oconee River 
systems. In 1940 I took a specimen 
below the mill dam at Milstead on 
the Yellow River, Rockdale County, 
the northern-most locality in the 
Atlanta vicinity. The most 
northerly Georgia record is from 
the Oconee River at Athens, Clarke 
County where Lloyd Newberry (pers. 
comm.), in 1965, 	captured several 
at night. 	In the southern Piedmont 
Mount 	and 	Schwaner 	(1970, 
HERPETOLOGICA 26: 76-82) 	list one 
specimen 	on 	a 	Chattahoochee 
tributary 6.1 miles 	E West 	Point 
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(AUV 6616) and Carl Gerhardt took 
one at the U.S. 	78 bridge over 
Clark Hill 	Reservoir 19 June 1966 
(SSV 69.1068). 

This 	snake 	is 	common 	in 
beaverponds along the Flint River 
15 miles S Atlanta 	(GSU 	872 	(3), 
985 	(1), 	1006 (1)). 	One specimen 
(GSU 1511) 	is from Hard 	Labor 
Creek, 	Morgan County. 	Although 
this snake is normally a 	lover of 
quiet water, 	two immatures (GSU 
1509) were collected by Tom French 
at White Shoals, Alcovy River, 
Newton County. 

ElaPhe obsoleta spiloides  -- The 
grey rat snake ranges E to Central 
Echols County. We were surprised 
to capture two grey rat snakes in 
and near the Okefenokee 	Swamp, 
which 	is well within the narrow 
coastal range of the yellow rat 
snake (L. Q. auadrivittata). 	One 
of these (GSU 87, 7 May 1960) was 
taken 	on a brush pile between 
Billie's 	and 	Minnie's 	Lakes, 
Charlton County and the other (GSU 
946, 2 Dec. 	1968) was taken at 
Fargo, Clinch County. It appears 
that this subspecies ranges from 
the Valdosta uplands through Fargo 
and up the peninsula of land 
(followed by State Road 177) to 
Billie's Lake near the center of 
the Okefenokee. 

Cemophora coccinea  -- The scarlet 
snake is rarely encountered in the 
Georgia Piedmont and is apparently 
absent from the mountains of the 

Blue Ridge. One reason may be the 
lack of connected deposits of sandy 
soils suitable for burrowing. 
There is a specimen (SSM 69.661) 
from a sandy road found by Otis 
Beauchamp in Banks County, near the 
headwaters of the Broad River. We 
have a specimen (GSU 198, 22 Dec. 
1959) unearthed by bulldozer in a 
stream valley near Clayton, Rabun 
County, well within the Blue Ridge 
province. 

Azklstrodon oiscivorus  -- For 30 
years we have traced numerous false 
reports of cottonmouths in Georgia 
N of the Fall Line. Reliable 
reports Indicate circumscribed and 
widely-separated pockets in the 
Piedmont. 	 Neill 	(1947, 
HERPETOLOGICA 	3: 	203-205) 	has 
reported an isolated population in 
the 	swamps of Dry Fork Creek, 
Ogelthorpe and Wilkes 	Counties. 
There 	is also a specimen (UG 721) 
collected by Jack Connel 	14 April 
1951 from Fishing Creek, 	Wilkes 
County, the next major Savannah 
tributary SE. 

On 7 August 1970, Carol Wharton 
collected a DOR cottonmouth on Ga. 
18, 4 miles SE Greenville in 
Meriwether County. We visited this 
locality on 24 October. A long- 
time resident confirmed the 
presence of the cottonmouth on this 
tributary of Walnut Creek. Heavily 
cut-over and beaver pruned, the 
swamp supports a sweet gum 
(Liquidamber 	stvriciflua), 	black 
gum (Nvssa sylvatica), 	sweet bay  

(Maznolid virziniana) complex, 	the 
latter forming nearly pure stands 
in places. 

One of 	the 	most 	remarkable 
occurrences in northern Georgia is 
a concentration of cottonmouths on 
the Coosa River (elev. 600') and 
its coldwater tributary, Cabin 
Creek, Floyd County. The snakes 
were first reported by Noland Hess. 
Subsequently, J. William Leach 
(pers. comm.) took 40 specimens 
from Coosa River flood plain ponds 
near Rome, Georgia. Careful 
investigation by Leach of the Coosa 
River for 50 miles, and of streams 
both east and west indicate two 
localized pockets 15 miles apart. 
Three Floyd County specimens are at 
Georgia State (GSU 1608 (2), GUS 
1609 (1)), 3 are in Leach's 
possession and 4 are at Shorter 
College. 

We have a cottonmouth (GSU 48) 
from Annewakee Creek, Douglas 
County, .5 miles from its junction 
with the Chattahoochee. Several 
night collecting trips on Annewakee 
and nearby Bear Creek and Dog River 
failed to turn up other specimens. 
Since the Chattahoochee does not 
afford much typical habitat we 
conclude that this specimen was an 
introduction. 

Department of Biology 
GEORGIA STATE UNIVERSITY 
Atlanta, Ga. 30303 

An amelanistic specimen of Lampropeltls qetulus holbrooki. This unusual specimen from Baton Rouge, 
E. Baton Rouge Parish, Louisiana, is typically patterned with yellow spotting, but the normally black 
ground color is a very light yellowish tan. The absence of black pigment is also noted in the red eyes 
and tongue. 

Richard M. Blaney (Museum of Zoology, Louisiana State University, Baton Rouge, Louisiana 70803 
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UNREVIEWED-UNEDITED COMMUNICATIONS 

A NEW "SYRINGE" FOR INJECTING 
HERPTILES 

Morris K. Jackson 

The injecting of herptiles with a 
syringe and a hypodermic needle is 
often messy, time consuming, and, 
generally, 	objectionable. 	As 	a 
result, I have devised a simple 
inexpensive instrument which might 
be of some value to herpetologists. 
The "Grizzly (G) syringe" is a 
modified janitorial spray gun which 
has been adapted to a hypodermic 
needle (Fig. 1). The G-syringe, 
being constructed of unbreakable 
polyethylene, is light weight, non-
leaking, and equipped with a 
volumetric scale which aids in 
preparing different concentrations 
of fixative. Assembly of the G-
syringe is simple (Fig. 2): (1) 
remove nozzle (N) from head (H); 
(2) punch out plastic insert (I) 
from center of nozzle; 	(3) 	insert 
the hypodermic needle (NE) in the 
hole; and (4) 	replace nozzle on 
head. 	To 	be 	safe, 	replace 
protective sheath (S) on the 
hypodermic needle when not in use. 
Chlorox jugs and similar containers 
can also be used when greater 
volumes of fixative are needed. 

• 

I wish to thank Dr. Harley Reno 
and Miles L. Cook for assistance in 
this manuscript. 

Department of Biology 
BAYLOR UNIVERSITY 
Waco, Texas 76703 
[Received 6 May 1971.] 
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Table 1. Percentage of egg masses harboring the symbiotic 
alga Chlamvdomonas  sp. 

28 January 
	

15 February 	9 March 

Front 
	

28.6 
	

62.5 
	

100 

Middle 
	

55.1 
	

66.7 
	

85.0 

Back 
	

23.3 
	

86.7 
	

86.9 

All ponds 
	

35.7 
	

72.0 
	

89.1 

UNREVIEWED-UNEDITED COMMUNICATIONS 

THE EGG-ALGA RELATIONSHIP IN 
AMBYSTOMA I. TIGRINUM  

James D. Anderson, Dawn D.Hassinger 
and George H. Dalrymple 

	

[In his covering letter for 	this 
article, Dr. Anderson states, "I 
have been concerned for some years 
that everyone assumes that this 
"symbiotic" relationship is 
beneficial to salamander 
development. My field experience 
always indicates that it is at best 
a fortuitous relationship and might 
even be detrimental under certain 
conditions in the field. I felt 
therefore that this should reach 
the people who might be making 
similar observations but ignoring 
them. Hopefully, it will also 
stimulate 	people to report the 
presence of the alga in various 
other species. 	I am convinced that 
it 	is not universally present, but 
unless people report the situation 
in their natural history papers, we 
really don't know." This 
introduction to the problem seems 
appropriate for the audience to 
which HERPETOLOGICAL REVIEW is 
addressed. -- Ed.] 

In 	a 	series 	of 	laboratory 
studies, 	Gilbert 	(1942, 	1944) 
reported 	higher 	survival, more 
rapid rate of development and 
larger size at hatching in eggs of 
Ambvstoma maculatum  harboring the 
green alga Oophilla ambhistomatis. 
Lardner (pers. comm.) suggested 
that the symbiont was Chlamvdomonas  
and indicated its occurrence in 
several species of amphibians. 
Although Gilbert (1944) and others 
reported a high incidence of the 
alga in A. maculatum  masses in the 
field, there are no field studies 
indicating the degree of 
infestation, 	seasonal 	changes or 
benefits in a natural population. 

During the winter and spring of 
1969 we recorded the presence or 
absence of the alga in all egg 
masses (265) deposited by an 
isolated 	deme 	of Ambvstoma  I. 
tigrinum 	near 	Heislerville, 
Cumberland 	County, 	New Jersey. 
Three ponds 	(designated 	Front, 
Middle 	and Back) 	contained 234  

masses, 	and 	31 	others 	were 
scattered in 6 other ponds. On 
three dates, between deposition and 
hatching we also determined stage 
of development and mortality in the 
masses and could therefore 
correlate frequency of infestation 
with the following: stage of 
development, 	pond, 	date, 	and 
mortality. Hassinger II. (1970) 
described the life history and the 
habitat for this population and 
Anderson gj , AI. (1971) discussed 
mortality in eggs and larvae during 
1969. 

The per cent frequency of algal 
infestation increased with the 
season and varied slightly between 
the three major ponds (Table 1). 
Both variations may be temperature 
effects. Middle pond thawed first 
but front pond was the shallowest 
and warmest as the season 
progressed. Prior to gastrulation 
the alga was absent (or at least 
not visible to the naked eye) but 
increased in frequency in 
subsequent developmental stages 
(Table 2; for a comparison of field 
designated stages with standard 
Harrison stages, see Hassinger gl 
Ai. 1970). We also found a strong 
correlation between mortality and 
the presence of the alga. At any 
date all masses having zero 
mortality contained no algae and 97 
per cent of masses with all eggs 
dead contained algae. Moreover, 
within a given stage of development 
(neurula) on a single date 
approximately half (49.2%) the eggs 
in masses containing the alga were 
dead whereas slightly more than a 
third (39.7%) were dead in masses 
without algae. 

We noted no differences in rate 
of development or size of embryos 
In masses with or without algae. 
Thus we found no beneficial effects 
from the egg-alga relationship and 
in fact found a consistent 
correlation of the alga with higher 
mortality. From these field 
studies we were unable to determine 
whether the alga increased 
mortality or Increased mortality 
enhanced conditions for the alga. 
The benefits demonstrated by 
Gilbert (1944) for A. maculatum 
eggs in the laboratory are not 
reflected in this field study on A. 
tigrinum.  

Table 2. Percentage of masses 
containing Chlamvdonas  
at different stages. 

Stage 	 % masses 

cleavage 
	

0 

Blastula 
	

0 

Gastrula 
	

12.5 

Neurula 
	

56.7 

Tail Bud 
	

76.3 

Larval 
	

97.1 

Near Hatching 
	

100 
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UNREVIEWED-UNEDITED COMMUNICATIONS 

ESTIMATING LIZARD HOME RANGES 

Frederick B. Turner 

Milstead (1971) has commented on 
the simplicity of estimating home 
ranges of lizards occupying 
essentially plane surfaces, 
suggesting that there is no more to 
the task than drawing lines 
connecting various capture loci and 
determining the areas of the 
resulting polygons. 	I think 	there 
is considerably more to be said 
about this problem. 	I will comment 
first on the technical 	aspects of 
estimating 	home 	ranges, 	and 
secondly on the more general 
question of why home ranges should 
be measured at all. 

To begin with, polygons based on 
recapture data can be drawn in a 
number of ways. One way is to 
connect the points so that the 
boundaries of the resulting 
polygons are not indented (convex 
polygons). Another method permits 
concavities in the boundaries of 
the polygons (minimum polygons), 
but with typical dispersions of 
capture loci many possible polygons 
can be constructed in this manner. 
More important is the sample size 
bias suffered by both polygon 
techniques. As more capture points 
are accumulated the animal's home 
range appears to become larger. 
This effect diminishes as the 
number of capture loci 	increases. 
Hence, 	the 	common practice of 
analyzing only home range 	data 
contributed by those Individuals 
captured 	an 	arbitrary 	minimum 
number of times. If these problems 
have been recognized in the past, 
it Is not apparent in the bulk of 
the literature pertaining to lizard 
home ranges. Both techniques have 
been employed, and the sample size 
bias either swept under the table 
or ignored. In my view, most of 
the home range data published for 
lizards are of little meaning as 
they stand. 

Some 	improvement 	has 	been 
effected by the adoption of methods 
without sample size bias 	(Calhoun 
and Casby, 1958; Jennrich and 
Turner, 1969). The older of these 
techniques estimates circular home 
ranges, the radii of which 
("recapture radii") are estimated 
from the dispersion of capture 
loci. Home range estimates derived 
in this manner are not biased by 
sample size, but are  biased if the 
home range is not really circular. 
The first use of this method with 
lizard data was by Jorgensen and 
Tanner (1963). Tinkle later used 
this technique and 1) confirmed 
empirically the absence of sample 
size bias, and 2) discovered that 
home range estimates predicated on 
polygons were much smaller than 
those estimated from recapture 
radii (Tinkle, 1967: 98). However, 
if polygon estimates are corrected 
for bias, and if the home ranges 
are really circular, estimates 
derived by the two methods are 
similar (Jennrich and Turner, 1969; 
Turner _el Al. 1969). 

It 	would obviously be advan- 
tageous to escape the restriction 
of 	circularity 	imposed by the 

Calhoun and Casby method, and this 
may be done using a technique based-
on the determinant of the 
covariance matrix of the capture 
loci 	(Jennrich and Turner, 1969; 
Mazurkiewicz, 1969). 	This method 
estimates elliptical 	home ranges 
(or circles, if both axes are 
identical), and in a manner free of 
sample size bias. 

One difficulty not yet faced by 
those using either recapture radii 
or ellipses 	is that both of these 
methods assume bivariate 	normal 
distributions 	of 	activity. 	With 
the Calhoun and Casby method the 
blvariate distribution must also be 
circular. 	In 	either case the 
underlying 	probability 	distribu- 
tions 	assume 	diminishing 
frequencies of utilization 	with 
distance 	from 	the 	home range 
"center." Perhaps 	some 	lizards 
actually distribute 	their spatial 
utilization 	in 	this 	manner. 
However, 	it 	is 	unlikely that 
strongly 	territorial 	lizards 	use 
their available space in this way. 
I do not know what the utilization 
distribution would 	look like, but 
it would almost certainly 	involve 
relatively 	higher probabilities of 
occurrence at 	the 	home 	range 
Periphery. 	A tendency 	in this 
direction would be represented by a 
uniform 	distribution 	involving 
equal 	utilization 	of all parts of 
the individual's range. The same 
problem would arise In examining 
the apparent home ranges of animals 
occupying an enclosure if their 
activities brought them into 
frequent contract with the fence. 
The circular and elliptical methods 
of estimating home ranges are 
statistically pleasing in their 
lack of sample size bias, but they 
are realistic only to the extent 
that the assumed utilization 
distributions (bivariate normal) 
conform to reality. The nature of 
these distributions has never been 
investigated with lizards. 

Why do we measure the home ranges 
of lizards? What questions are 
involved? By and large, the home 
ranges of lizards have been 
measured simply "because they are 
there." But these estimates need to 
contribute to the solution of some 
specific problem, or to the under-
standing of particular ecological 
processes. The relationship of 
home range size to energy 
requirements has been questioned by 
McNab (1963) and Schoener (1968), 
and while one may not wish to view 
these papers as definitive they 
certainly have the merit of posing 
a question which seems susceptible 
to testing. It has been suggested 
by White (1964) that home ranges 
may fluctuate inversely with 
population size, and Tinkle's data 
on male Uta  seem to support this 
idea (Tinkle, 1967). Whether this 
is true among non-territorial 
lizards has not been explored to my 
knowledge. If these questions are 
not appealing, others undoubtedly 
exist (g.g., see Siniff and Jessen, 
1969). In any event it seems to me 
that the questions to be posed and 
the techniques devised to answer 
them have progressed beyond the 
simple use of scissors and paper. 

I 	thank 	Robert Jennrich for 
several clarifications of the text. 
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MEETINGS 
AND 

SOCIETIES 
CARIBBEAN 

CALENDAR 1971 

RESEARCH 

Fairleigh 	Dickinson 	University 	has 
announced the opening of a WEST INDIES 
LABORATORY on St. 	Croix, 	U. 	S. 	Virgin 
Islands. 	The multidisciplinary laboratory 
occupies an eight acre tract facing Tague 
Bay. 	Facilities 	include 	teaching 
laboratories 	and 	classrooms, 	research 
laboratories, 	darkroom, chemical storeroom, 
library, 	cold-storage 	room, 	outdoor 
saltwater aquaria, and fish pens. During 
the first summer session (18 July to 21 
August) courses in marine ecology, marine 
invertebrate zoology, geological oceano-
graphy, and marine organisms and sediments 
will be offered. The second summer session 
schedule (22 August to 11 September) 
includes a course in terrestrial ecology of 
tropical vertebrates. The laboratory 
facilities are available to visiting 	groups 
and 	independent 	investigators, 	by 
application to Dr. 	H. 	Gray Multer, 	West 
Indies 	Laboratory, 	Fairleigh 	Dickinson 
University, Madison, New Jersey 07940. 

JOS. J. SCHALL (Department of Zoology, 
University of Rhode Island) is planning to 
conduct a field study of Cnemidophorus  
lemniscatus arubensis  on Aruba, Netherlands 
Antilles. He will be in the field from 
September 1971 through January 1972, and 
plans to concentrate on factors influencing 
the local distribution of the species on 
Aruba. 

	

CHAIM KROPACH (Queens College, 	N.Y.) has 
completed 	a year's field study of the 
seasnake, Pelamis platurus,  in the Gulf of 
Panama. 	Among other things he studied the 
food 	habits 	and 	feeding 	behavior, 
reproductive 	biology 	and 	population 
structure, 	relative 	densities 	and 
distribution in Panama Bay, and the effect 
of this snake on 	economically-important 
marine 	species. 	He also evaluated the 
danger of this snake to man. 
The study is to be used toward fulfilling 

the requirements for a Ph.D. degree. 	It was 
supported in part by the Smithsonian 
Research Foundation and the Society of the 
Sigma Xi. 

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. 

1-4 November....SOCIETY 	OF 	VERTEBRATE 
PALEONTOLOGY, Annual Meeting, Washington, 
D.C. (with GSA). 

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

CALENDAR 1972 

June 	AMERICAN SOCIETY OF ICHTHYOLOGISTS 
AND 	HERPETOLOGISTS, 	Annual 	Meeting, 
Boston. 

July 	SALAMANDER SYMPOSIUM, 	Highlands 
Biological Station, North Carolina. 

October...Combined Meeting: HERPETOLOGISTS' 
LEAGUE AND SOCIETY FOR THE STUDY 	OF 
AMPHIBIANS AND REPTILES, 	University of 
Oklahoma Biological Station, Lake Texoma. 

INDIVIDUALS 
AND 

INSTITUTIONS 

The private herpetological 	collection of 
COLEMAN 	J. GOIN has been deposited in 
Carnegie Museum, 	Pittsburgh, 	Pa. 	This 
collection 	consists of over 850 frogs, 
principally from Colombia, Suriname, 
Bolivia, Venezuela, and other parts of South 
America. Included are numerous specimens 
reported in "Frogs of Colombia" and in a 
forthcoming review of the tree frogs of 
Suriname (Annals of Carnegie Museum, 	in 
press). 	The collection also contains type- 
specimens of several species described by 
Cochran and Goin in "Frogs of Colombia." 

ROGER 	CONANT 	(Philadelphia Zoological 
Gardens) received an honorary doctorate 
(ScD) from the University of Colorado at its 
Spring Commencement. 

MARLIN 	PERKINS 	(St. 	Louis Zoological 
Gardens) received an honorary doctorate from 
the University of Missouri. 
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DAVID 	B. 	WAKE 	(U. 	California, 
will 	become 	Director 	of 	the 

Berkeley) 
Museum 	of 

1971. PAUL 	M. 	McILVAINE: 	Infrared 	reception 
in 	boid 	snakes. 

Vertebrate 	Zoology 	this 	year. 
1971. ORLANDO 	DeLUQUE: 	Oxygen 	dissociation 

KRAIG 	K. 	ADLER 	(U. 	Notre 	Dame) received curves 	of 	amphibians 	from different 
the Thomas J. Madden Teaching Award for his 
outstanding classroom teaching. 

ROBERT E. GORDON (U. Notre Dame) was 
appointed to the newly created position of 
Vice President for Advanced Studies, which 
combines the previous functions of the vice 
president for research and sponsored 
programs 	and the dean of the Graduate 
School. 

STEVEN J. ARNOLD 	(U. 	Michigan), 	who 	is 
finishing 	his 	PhD 	dissertation 	("The 
evolution 	of 	courtship 	behavior 	in 
salamanders"), 	will 	go 	to U. California, 
Berkeley, on a postdoctoral 	program with 
David Wake. 

JANE A. 	PETERSON (U. 	Chicago), who is 
finishing her PhD dissertation on chameleon 
anatomy, will go to U. Michigan on a 
postdoctoral program with Carl Gans. 

JEFFREY W. 	LANG (U. 	North Dakota) now 
finishing his 	MS thesis, will go to the U. 
Minnesota for his PhD work. 

ARNOLD G. KLUGE (U. Michigan) has received 
a Guggenheim Fellowship for 1971-72, 	to 
study 	the 	reptiles of New Guinea and 
Australia. 

DAVID S. SNYDER (U. Notre Dame) 	now 
finishing his 	PhD program ("Function of 
brooding behavior in the Green Salamander, 
Aneides aeneus "), returns to his position as 
Associate Professor of Biology, Austin Peay 
State University, Tennessee. 

DOUGLAS H. TAYLOR (U. Notre Dame) will go 
to Miami U. (Ohio) as Assistant Professor 
of Zoology. 

HERPETOLOGY AT THE UNIVERSITY OF 
RHODE ISLAND 

Herpetological activities at URI 	have 
been increasing in recent years. In 
addition to the herpetology course taught 
this spring by Dr. Herndon Dowling, Adjunct 
Professor of Zoology, a number of 
herpetological 	research 	projects 	are 
underway. 	Recent Ph.D. theses include: 

1970. ROBERT W. GUIMOND: Aerial and aquatic 
respiration 	in 	four 	species 	of 
paedomorphic 	salamanders: 	Amphiuma  
means 	means, 	Crvotobranchus  
alleganiensis alleganiensis, 	Necturus  
maculosus 	maculosus 	and 	Siren  
lacertinq. 

1971. JOHN H. SONGDAHL: The role of the 
parapineal 	in 	oxygen 	consumption 
cycles 	in 	the 	blue 	scaly 	lizard, 
Sceloporus cyanogenvs  (Cope).  

habitats. 

Current graduate students and their 
thesis topics are: 

Ph.D. MARK 	I. CONLEY: Effect of thyroxine, 
photoperiod 	and 	environmental 
temperatures 	on 	daily changes in 
metabolic rates of the toads Bufo  
boreas  and Bufo marinus. 

Ph.D. 	THOMAS 	L. 	DOTY: 	Competitive inter- 
actions of Ambystoma.  

Ph.D. TERRY E. GRAHAM: Thermal ecology of 
the painted turtle, Chrvsemvs pitta 
pitta  (Schneider). 

M.S. 	THOMAS 	A. 	CAPRARO: 	Radiation 
tolerances of amphibians. 

M.S. 	ANNE M. FORBES: Rare earth metabolism 
in Chelonia mvdas. 

M.S. 	JOSEPH 	J. 	SCHALL: 	Ecology 	of 
CnemidoPhorus  on Aruba. 

M.S. 	SILAS C. WADE: 	Feeding behavior of 
slider turtles. 

M.S. 	THOMAS G. ZACCONE: Karyology 	and 
relationships 	of 	some xenodontine 
snakes. 

Dr. 	C. 	ROBERT SHOOP is conducting 
research on the population dynamics of local 
Ambvstoma  species, the biology of amphibian 
larvae, and orientation of amphibians and 
reptiles. Dr. Dowling continues his 
research into the systematics of reptiles, 
and bibliographic resources in herpetology. 
JAMES BRADLEY of the URI Computer Center has 
provided substantial aid in herpetological 
information retrieval. 

The 	present 	ties 	between 	the 
Department of Zoology and the 	American 
Museum 	of 	Natural 	History 	allow the 
development 	of 	a 	particularly 	broad 
experience for herpetology students. 
Colloquium speakers this year included Drs. 
Walter Auffenberg (U. Florida), Kraig Adler 
(U. Notre Dame), Donald Tinkle (U. 
Michigan), and Henry Wilbur (Rutgers U.). 
Class trips in 1971 to the Savannah River 
Ecology Laboratory and to St. Catherine 
Island, Georgia, provided field experiences 
in different habitats. -- CRS. 

CORRIGENDUM 

A line was dropped from the legend to the 
figure 	in COLE, C. J. 1971CRF, HERPETOL REV 
3(2): 37. 	It indicated that the line in the 
figure was equal to 10 micra. 
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MEMBERSHIP IN THE 
SOCIETY FOR THE STUDY 

OF AMPHIBIANS AND REPTILES 

Membership is open to 	anyone 
interested 	In 	amphibians 	and 
reptiles. 

Regular dues are $8 for persons 
living 	In the United States and 
Canada, $6 for those In 	other 
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