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NOTICE 

OPENING FOR EDITORSHIP 
HERPETOLOGICAL  

REVIEW 

At the end of this calendar year, Dr. 
Max Nickerson will be terminating his 
Editorship of HERPETOLOGICAL REVIEW. The 
SSAR is currently seeking a replacement 
to assume this important function. 

HERPETOLOGICAL REVIEW is the quarterly 
News-letter publication of the society. 
The editor is responsible for all phases 
of operations relating to publication 
and distribution. Specifically, this 
includes selection of section editors, 
soliciting advertising, scheduling 
printing, billings, setting up for 
printing and distribution, as well as 
other relevant tasks. 

Persons who may be interested in 
being considered for the Editorship are 
requested to submit their names to Dr. 
Nickerson,Vertebrate Division, Milwaukee 
Public Museum, Milwaukee, Wisconsin 
53233, accompanied by a statement as to  

the resources available to assist them 
in publication activities. The deadline 
for consideration of candidates will be 
25 July, 1976. Appointment of the new 
Editor will be made by the SSAR officers 
during the 1976 annual meetings in 
August. 

EDITOR'S NOTE 

The enormous response to the SSAR/HL 
meetings at Miami University of Ohio 
this August has forced us to print a 
double sized issue of Herpetological 
Review. Additionally, all normally 
scheduled sections and papers have been 
reassigned to HR 7(3). The role of 
Herpetological Review is clearly stated 
in the SSAR Constitution and SSAR 
business and functions are published on 
a priority basis. We are most pleased 
with the enthusiastic response to the 
forthcoming meetings but are chagrined 
by the inconvenience which some authors 
will suffer. 

M.A.N. 
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HOLBROOK'S 

NORTH AMERICAN HERPETOLOGY 
October 1976. Since only a limited number of copies will be printed, 
orders must be placed in advance. Special discounts are offered to SSAR 

41 	members only if orders are received by 15 August.  Two editions will be 
ir4 	produced: 
4Zq 	REGULAR EDITION: Clothbound 	 before 15 August, $50; later, $60 
4-1 PATRON'S EDITION: Edition limited to 150 copies specially bound in lea - 
ti 	ther to match Holbrook's originals plus a separate set of the 20 colored 
O plates for framing. The names of all patrons will be recorded on a page 
e in both editions 	  before 15 August, $150; later, $175 

431 
ti 

Cry 	The Society's reprint of this natural history classic will be issued in 

A fuller description of both editions and a sample color plate were pub-
lished in the last issue of Herpetological Review, vol. 7, no. 1 (March) 
following page 16. Orders can be placed with Dr. Seibert (see last page) 
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ENERGY UTILIZATION BY A DESERT LIZARD (UTA STANSBURIANA) 

by F. B. Turner, P. A. Medica and B. W. Kowalewsky. 57 pp. 

US/IBP Desert Biome Monograph No. 1 
Published by Utah State University Press, April 1976 

This monograph is the culmination of a detailed three-year study of energy flow 
through a field population of the side-blotched lizard in southern Nevada. Produc-
tion values are based on cohort weights recorded at frequent censuses of a marked 
population. Respiratory energy loss is derived from estimates of oxygen 
consumption based on body weight and body temperature. A basic computerized 
simulation providing the best representation of reality is tested to determine the 
simplest predictor of energy flow. 

ORDER FORM 

Please send 

 

copies of "Energy utilization by a desert lizard (Uta stansburiana)" at $1.00 each to: 

 

Name 	  
Address 	  
City 	 State 

	
dip 	  

Send this form with your check or money order (payable to the Ecology Center) to: 

Monographs 
Ecology Center 
Utah State University, UMC 52 
Logan, Utah 84322 

11 
	
HAND 	

BOXES - 3 Sizes, SEXING PROBES, BAG STIK*, SUP -R -BAGS, 

FuR 

COLT- 
	

HANDLE (Suitcase) HOOKS. Quantity 
HOOKS - 

Discounts. 

Professional Equipment for the Herpetologist. 

Member: AAZPA / SSAR / HL / ZF A 

AP 	

S. Patent No. 3872834 

3 

LTD. 

	IE 

Manufactured By: 

FUHRMAN DIVERSIFIED 0131 474-4832 ipa 

1212-H W. FLAMINGO, SEABPOOK,TX 

/75136 

WRITE TODAY 
CALL OR  

SEW CATALOG! 
DNr 

REPTILE Ea 

*U. 

5 EAST 
BAY VIVARIU M  

Oaklan, California 

SEW oriatietcsi. 
We now have dealers in various parts of the 
U.S. who stock limited quantities of our most 

popular equipment. 
They  are: 

DESERT AQUARIUM 
Phoenix, Arizona 
(602) 959 -7920 
CHARLES P. CHASE CO. 

Miami, Florida 
(305) 592 -5720 

MONTFORT REPTILE INSTITUTE 

Rhinebeck, New "York 

2 
WESTERN ZOOLOGICAL SUPPLY 
(914) 876 -3769 	

4 

Monrovia, California 
(213) 358 -3011 

Additional Dealer Inquiries Are Invited. 

(415) 50 -74
77  

6 
SNAKES and 'THINGS, 

rginia 
Moneta, Vi  
(703) 297 -5432 

7 
REPTILE WORLD

,  INC .  
Camp Springs, Maryland 

(301) 248 -6600 

8 
REPTILE SPE Pennsylvania 

CIALTIE S  

Philadelphia,   

(215) 482 - 0986  

9 
BETA BIOLOGICAL, INC. 

Beaumont, 
Texas 

(713) 752 -5280 

JUNE 	1.976 
	

HERP. REVIEW 7(2) 
	

39 



LOCH NESS MONSTER EVIDENCE PRESENTED AT CORNELL UNIVERSITY 

On May 4th, an audience of 1500 
Cornell faculty and students examined 
the most recent photographic and sonar 
evidence for the existence of large 
unidentified animals in Scotland's Loch 
Ness. It was the first time that these 

I data had been presented publicly and 
then opened to critical evaluation by a 
group of scientists. Although the event 
was covered by Associated Press and 
received international syndication, it 
was felt that a more detailed published 
account with some of the original data 
would be of value, and especially 
because 	of its 	potential 	special 
interest to the herpetological community. 

The purpose of the program was to 
provide a forum for a long-overdue 
public examination of the evidence by 
scientific experts, but it was also 
intended as an educational device to 

• demonstrate for students the ways in 
which science approaches new discoveries 
which, by their very nature, are often 

• on the edge of believability. 	The 
lecture was presented by Charles W. 
Wyckoff, president of Applied Photo 
Sciences, Inc., 	of Needham Heights, 
Massachusetts. 	Mr. Wyckoff, a widely- 
respected inventor of wide-exposure-
range films, is the photographic 
consultant to the Loch Ness Project 
sponsored by the Academy of Applied 
Science of Boston. Mr. Wyckoff's 
lecture was followed with a panel 
discussion by distinguished Cornell 
faculty, among them several members of 
the U. S. National Academy of Sciences 
and including experts in remote sending, 
imagery, vertebrate anatomy, 
paleontology, and biology. 	I organized 
the event and served as moderator. 

Mr. Wyckoff's Lecture 

Mr. Wyckoff began by giving a 
description of Loch Ness, the largest 
body of fresh water in the British 
Isles. It is about 24 miles long, 1.5-2 
miles wide, and has a nominal depth of 

700 feet, although depths of 975 feet 
have been recorded;the sides of the Loch 
are quite steep (Fig. 1). 	The waters 
are cold year-round, 	varying by only a 
few degrees from about 42 0F. 	The water 
has a yellow-brown color due to large 
quantities of suspended peat particles 
which reduce underwater visibility to a 
few feet. Wyckoff's group has worked 
primarily in Urquhart Bay along the west 
shore of the loch since this area 
accounted for the largest number of 
sightings of the monster over the last 
several decades. Furthermore, the 
beasts are thought to feed on salmon 
that regularly congregate in Urquhart 
Bay before migrating upstream to spawn. 

The first recorded sightings of a 
"monster" in Loch Ness was by St.Columba 
in 565 A.D. After the construction of a 
modern road along the west side of the 
lake in the 1930's the number of 
reported sightings increased 
dramatically but, as Mr. Wyckoff pointed 
out, there were a number of hoaxes and 
several photographs were obvious fakes. 
Perhaps the most famous of the 
supposedly authentic photographs is the 
"surgeon's photograph" (Fig. 2) taken 
in 1934 but, typical of surface 
photographs, it is a silhouette and 
shows no detail;furthermore, Mr. Wyckoff 
noted that there is no sense of scale. 

The present series of photographs and 
sonar data was obtained by members of 
the Loch Ness Project sponsored by the 
Academy of Applied Science, a private 
organization of several hundred 
scientists, inventors and industrialists 
devoted to the support of unusual areas 
of research. The Project is led by Dr. 
Robert H. Rines,a Boston patent attorney 
and Dean of the Franklin Pierce Law 
Center in New Hampshire. In 1972 they 
obtained 	the 	famous 	"flipper" 
photographs, together with a 
simultaneous sonar record (Fig. 3). But 
as Wyckoff noted, these photographs 
suffer from the back-scatter of light 
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from suspended peat particles and the 
photos, therefore, required computer 
enhancement, a process that sharpens an 
image but does not falsify the record. 

In order to minimize the 	light- 
scattering problem during the 	1975 
season, 	Wyckoff separated the light 
source from the camera (Fig. 4) and 
further improved the system by using a 
sonar-gated signal that turned on the 
cameras only when a target of sufficient 
size came within camera view. These 
techniques were successful in producing 
the dramatic color photographs in Plate 
I, which, according to Wyckoff and his 
colleagues, show various portions of the 
head, neck and body of one of the 
creatures. 

After last summer's work the Rines-
Wyckoff group made plans to present 
their data to zoologists at a meeting 
organized by the Royal Society to be 
held in Edinburgh last December. But at 
the last minute the meeting was 
cancelled by the organizers due to 
premature adverse publicity that was 
precipitated by the publication of a 
revised edition of Witchell's "The Loch 
Ness Story" which contained a detailed 
description of the 1975 data but no 
photographs. At the same time, the 
Rines group was further criticized for 
publishing a formal scientific name for 
the Loch Ness Monster (Nessiteras  
rhombopteryx  Scott and Rines, 1975). 
But, as Wyckoff noted, the sole purpose 
of this article was to facilitate full 
protection for the beast in the event 
that its existence was proved since, 
under British law, protection can be 
granted only to organisms having a 
scientific name. Nevertheless, a 
confidential presentation of the data 
was made by the group to a joint 
committee of both Houses of Parliament 
and protection now seems assured. 

Wyckoff concluded his lecture by 
saying that this summer's expedition 
will use the same equipment as before, 
but also underwater television directed 
at the cameras so that any disturbance 
of the apparatus by the beast can be 
witnessed. Furthermore, they will be  

using high-resolution sonar in order to 
locate any skeletal remains on the silty 
bottom of the loch before recovering 
them. He noted that although they have 
succeeded in overcoming much of the 
stigma of ridicule, they have had to 
support the entire operation from their 
own private funds. 

The Panel Discussion 

After Mr. Wyckoff's lecture, 	six 
Cornell faculty were invited to the 
stage to make comments on the data and 
to question the speaker. Each had been 
given copies of the data in advance; 
only the more substantive points are 
recorded here. 

Dr. Melvin L. Kreithen, a specialist 
in vertebrate sensory physiology, 
pointed out that the greatest strength 
of the approach used by Wyckoff and his 
colleagues is that three different 
modalities are involved simultaneously: 
photographic, sonar and the mechanical 
disturbance of the cameras (Plate I). 
Kreithen asked if the sonar records 
could be caused by sound echoing off of 
thermoclines, but Wyckoff noted that at 
the observation site the thermoclines 
were at depths of several hundred feet, 
well beyond the range of the cameras. 

Dr. Thomas 	Eisner, 	a behavioral 
ecologist, asked why hydrophones had not 
been used to detect possible sounds made 
by the beasts. He pointed out that 
sounds undoubtedly are made when the 
camera is disturbed or simply when any 
object moves past the cameras. Further-
more, in the murky waters of the Loch, 
it seems reasonable to expect any large, 
widely-spaced-out animals to use 
echolocation to find prey and mates. 
Wyckoff answered that hydrophones had 
indeed been used, that there were no 
positive results and they were 
discontinued after the 1971 season. 
Nevertheless, he now feels that the 
sound frequency spectrum was too narrow 
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PLATE I (A) Photograph taken at 4:32 
upper body, neck and head; note absence 
intervals from center shot. Light cone 
cate that "body" was at distance of 25 

AM, 20 June 1975, purportedly of the 
from adjacent frames taken at 1.2 min 
and densitometric measurements indi-
ft and "neck" was about 10 ft long. 

Herpetological Review, vol. 7, no. 2, June 1976 

(B) Photograph taken at 11:45 AM, 20 June 
1975, showing "head". This series of six 
frames (intervals, 1.2 min) records a period of 
major disturbance, with the camera swinging up-
ward; note bottom of boat, length 20 ft. The 
center shot, enlarged at right, is interpreted by 
Wyckoff's group as the head, showing bilateral 
symmetry in half-profile; note the mouth and 
nostrils at right and the several horn-like pro-
trusions. An interpretive drawing by Sir Peter 
Scott is shown at bottom. The "head" was 
about 5 ft from the camera and is estimated to 
be 2 ft long. Camera-strobe arrangement for all 
photos in plate I is shown in fig. 4. (All photo-
graphs copyright Academy of Applied Science) 



and that these experiments should be 
repeated. 

Dr. Donald J. Belcher, an authority 
on remote sensing data, made an 
interesting point concerning the 
"surgeon's photo" (Fig. 2). He noted 
that the beast appears to have set up a 
series of refractory waves that 
interrupt the entire wave pattern 
surrounding it. This would imply that 
the object had a considerable mass and 
tends to rule out the common criticism 
that it is merely a bird or some other 
small object. 

Dr. Howard E. Evans, an anatomist and 
authority on aquatic vertebrates, stated 
that he had no doubt that the photos 
were of living creatures but he 
interpreted them to be a giant sturgeon, 
noting the existence of the white 
sturgeon of Russia which reaches a 
length of 24 feet. Evans suggested that 
Plate IA might be the tail-end of a 
sturgeon, and the "head" in IB the 
mouth-parts of an upside-down sturgeon 
in which the so-called "tentacles" are 

• simply barbels. The failure to recover 
any skeletal remains could be accounted 
for by the fact that these fish are 

• cartilaginous and perhaps only the 
dermal plates would become fossilized. 
Finally, 	he 	suggested 	that 	the 
concentration of monster sightings in 
Urquhart Bay might be due to its use as 
a sturgeon spawning site rather than a 
place to capture migrating 	salmon. 
Wyckoff remarked that sturgeon have 
never been reported anywhere in the 
British Isles, but that they had already 
considered this possible interpretation 
of their photographs and rejected it. 

Dr. Carl E. Sagan is an astronomer 
and is noted for his work on the Mariner 

• probes of Venus and Mars, 	projects 
involving some of the same photographic 
enhancement techniques used in the Loch 

4 Ness Project. Sagan stated that the 
possibility of a hoax in this instance 
is quite remote because of the 
reputations of the persons involved and 
because of the elaborateness necessary 
to perpetrate a hoax when the data- 

gathering 	techniques 	are 	so 
sophisticated and involve so many 
simultaneous modalities. He also 
remarked that he had contacted his 
associates at the Jet Propulsion 
Laboratory in Pasadena, California, 
where the Loch Ness photos had been 
processed and they are convinced of the 
photographs' authenticity. Sagan felt 
that the Rines-Wyckoff data, although 
not definitive, were the best hard 
evidence now available and cause him to 
believe that large unidentified 
organisms do exist in Loch Ness. 

Sagan then mentioned his recent 
calculation of the possible number of 
monsters in Loch Ness, based on the 
mean-free-time method of collision 
physics. A rough measure of the number 
can be calculated based on the collision 
distance (the camera's range), the 
organism's velocity and the average time 
between encounters. His estimate of a 
number of beasts is "between several 
tens and several hundreds"(Sagan, 1976), 
with an average separation distance 
between animals of about 0.4 km. He 
said that the number density estimate 
is, interestingly, about the same as 
that derived by completely independent 
means based on biomass calculations 
that assume a diet of fish (Sheldon and 
Kerr, 1972). Wyckoff added that if we 
assume that each of the half dozen 
locations where sightings are most 
numerous represent a "family group", 
then the total number of individuals in 
Loch Ness may similarly be in the same 
range of values. 

Dr. John W. Wells, 	a geologist and 
paleontologist, 	stated that during the 
Pleistocene Loch Ness was filled to the 
bottom with ice since it has the typical 
transverse profile of a glaciated valley. 
Since the ice receded about 12,000 years 
ago, any monsters must have come in from 
the sea after that time. Wells said it 
was highly unlikely that any Mesozoic 
marine reptiles such as Plesiosaurs 
could have done so since there are no 
fossil records beyond the Mesozoic, and 
that all species were tropical in 
distribution He suggested that the 
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beasts may be fish and noted the 
discovery of the carcass of a basking 
shark on the shore of Loch Ness in 1942. 

Concerning the new photographs, Wells 
thought that some of them looked like 
old logs whose rapid movement in and out 
of camera view (Plate I) could be 
accounted for by the passage of internal 
waves which cause no surface movement, 
yet involve a very considerable transfer 
of energy. Wyckoff noted that in one 
of the photographs a cylindrical object 
with a diameter of 6-8 ft was observed, 
yet there are no trees in the vicinity 
of Loch Ness today having diameters in 
excess of 4 ft. Wells countered with 
the suggestion that the submerged trunks 
could have been remnants of the very 
large trees of the great Caledonian 
Forest of Scotland, which burned down 
within historic times. 

Personal comments: 	Although there 
was disagreement amongst the panel the 
data are actually derived from more than 
one sort of thing , all agreed that 
there are large unidentified objects in 
Loch Ness that require a rational 
explanation. Certainly this is an 
important step forward for this work , 
since many critics have regarded the 
"monsters" as a complete myth having no 
substance whatever. The weight of the 
data collected by the Rines-Wyckoff 
group has slowly had an impact on those 
willing to consider it in detail and the 
presentations before Parliament and at 
Cornell together with positive comments 
by several prominent scientists 
elsewhere, have given credibility to 
this team's efforts. This increased 
confidence was recently demonstrated by 
the announcement that The New York Times  
has decided to financially support this 
summer's effort. The Academy team left 
for Loch Ness on May 30 for a full 
summer's work. This is being covered by 
an NBC film crew and Times reporters and 
photographers have been sending back 
regular dispatches. The methods being 
used this summer are more extensive and 
sophisticated than ever before used at 
Loch Ness. This, coupled now with the 
cooperation of several zoologists and 
paleontologists at the Loch, gives hope 

that we may indeed be on the verge of 
resolving the mystery first recorded by 
St. Columba fourteen centuries ago. 

Those readers who wish to consider 
in greater detail the more extensive 
photographic 	and sonar 	evidence 
oollected to date by the Academy team 
should write for a copy of the article . 
by Rines et al. (1976), available for 
$1.00 per copy from "Ness", Technology 
Review, 	Room E19-430, 	Massachusetts 
Institute of Technology, 	Cambridge, 
Mass. 02139. 

I acknowledge my gratitude to Mr. 
Wyckoff and Mr. Dennis L. Meredith for 
the photos used here. 
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FIGURE 1 Three-dimensional map of Urquhart Bay, 
located midway along the west shore of Loch Ness. 
The ruins of Urquhart Castle stand on the promontory 
at the extreme left and the Enrick and Coiltie rivers 
enter Loch Ness here. Most of the work of Wyckoff's 
group has been done in the shallow waters along the 
gently-sloping shelf shown at the upper right in this 
drawing. The vertical dimension is expanded about 
3 times to emphasize the bottom contours; horizontal 
lines mark 100 ft intervals of depth, the deepest one 
shown here at 500 ft. (copyright Academy of Applied 
Science) 

FIGURE 2 The famous "surgeon's photograph" 
taken by Dr. Robert K. Wilson, a London gynecolo-
gist. The photo was taken in April 1934 about 2 mi 
north of Invermoriston, along the west shore of Loch 
Ness below Urquhart Bay. This is the first of a pair 
of photos, the second showing the object leaning 
"forward" when it submerged. Until the recent 
photos, this one attracted the most publicity since 
there has been no evidence of tampering with the 
negatives but it is merely a silhouette and shows no 
surface detail. It has been interpreted as the head 
and neck of a monster, although some claim it is 
merely a bird's neck or an otter's tail. (copyright 
Associated Newspapers) 
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40' 	STROBE 
LIGHT 	10' 

FIGURE 3 First underwater photographs and associ-
ated sonar record of the Loch Ness monster, taken on 
9 August 1972. (A) and (B) are the so-called "flip-
per" photos, shown here computer-enhanced and 
duplicated with higher-than-normal photographic con-
trast. (B) was taken 45 sec after (A) and measure-
ments from these indicate a "flipper" length of 4 -6 
ft; they are estimated to be about 4 ft from the cam-
era. The tiny black triangles in one corner of each 
photo are caused by the strobe apparatus and should 
be disregarded. Simultaneously, the sonar record 
(C) was obtained using a Raytheon model DE 725C 
echo sounder with a frequency of 200 kHz. The 
record reads in 6-ft intervals (indicated by the faint 
vertical lines) from the sonar apparatus that was 

located to the left; the vertical axis reads in time, 
from 1:45 to 2:00 AM, bottom to top respectively. 
Ile period during which photos (A) and (B) were 
taken is indicated by the dashed line at the lower 
right in (C). According to Wyckoff, sonar experts 
have interpreted this record as showing a moving 
school of fish (the series of faint, parallel lines 
moving diagonally across the record) and two large 
objects (a, b) separated by a distance of about 12 
ft; one of them (a) has large protuberances or "ap-
pendages" on one side. Both the sonar transducer 
and camera-strobe apparatus were located at depths 
of 35 and 45 ft, respectively, about 120 ft from shore 
(see Fig. 1). (copyright Academy of Applied Science) 

FIGURE 4 Camera-strobe arrangement for photo-
graphs shown in plate I, showing apparatus sus-
pended from a boat. The camera field of view inter-
sected the strobe beam at an angle in a way that 
only objects at a distance of 10 ft were fully illumi-
nated. This geometric arrangement, together with 
light density measurements, was used by Wyckoff to 
determine the distance and size of an object. Includ-
ed here is a schematic of the object shown in plate 
IA. At this distance the "body" would be fully 
illuminated but the "head," since it extends toward 
the camera, would cast a shadow over part of the 
"neck" making the object in plate IA appear to be 
two separate structures. (copyright Academy of 
Applied Science) 
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PROGRAM and ABSTRACTS 

of the 

19th Annual Meeting of 

THE SOCIETY FOR THE STUDY OF AMPHIBIANS AND REPTILES 

A Joint Meeting with 

THE HERPETOLOGISTS LEAGUE 

8 - 12 August 1976 

Miami University, Oxford, Ohio 

SCHEDULE OF EVENTS 

All times are EDST 

The Contributed Papers Sessions and the Symposium will 
be held in the Miami University Student Center in the 
Towers Room and the Heritage Room (second floor of the 
Center). 

8 Aug., Sunday 	- 1200-1730 - Registration, Lobby, Miami Univ 
Student Center 

- 1400 	- Herp. League Bd. Meeting, Room 239 

9 Aug., Monday 

10 Aug.,Tuesday 

- 1600 
- 2000 
- 2000 

- 0800-1200 
- 1300-1700 
- 0800 
- 0830-1200 

- 0800 

- 1300-1715 
- 2000 

- 0800-1145 
- 1300-1700 
- 1700 

- 2000 

- SSAR Board Meeting, Room 237 
- Joint SSAR-HL Meeting, Room 237 
- Informal Slide Show, Towers Room 

- Registration, Lobby, Univ. Center 
- Registration, Lobby, Univ. Center 
- Call to Order, Heritage Room 
- Symposium on Reproductive Biology 
of Amphibians begins. Opening 
remarks by Dr. Uzzell in Heritage 
Room. 

- Committee on Resources in 
Herpetology Meeting, Room 239 

- Symposium 
- Social - Hueston Woods Lodge 

- Symposium 
- Symposium 
- SSAR Business Meeting (Heritage 

Room) 
- Chicken Dinner (Pfeffer Park) 
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11 Aug., Wednesday 	- 0830-1200 - Contributed Papers (Heritage and 
Towers Rooms). 

- 1330-1715 - Contributed Papers (Heritage and 
Towers Rooms). 

Informal Wednesday evening activities are being 
planned and will be announced Wednesday afternoon. 

12 Aug., Thursday 	- 0830-1200 Contributed Papers (Heritage and 
Towers Rooms). 

Times of the contributed papers will be mailed to each participant and 
pre-registrant. Others will receive them in their registration packet,. 
or by mail, if requested. 

We have scheduled 86 contributed papers to be presented Wednesday and 
Thursday morning. The large number of papers necessitated that we 
schedule concurrent sessions. 

Directions to Miami University - see attached map. 

Housing: An air-conditioned conference dormitory (Morris Hall) is 
located one block away from the University Center. Conference dorm-
itory rates are: $6.00 per day per person for a double room and $8.50 
per person per day for a single room (towels and sheets provided). 
The check-in counter is located in the lobby of Morris Hall and a 
desk clerk will be on duty 24 hrs/day. 

Room fees should be paid upon check-in. In order to facilitate 
check-in at the Conference Center, we would appreciate your filling 
out the housing form attached to the pre-registration packet and 
returning it when you pre-register. These facilities are con-
venient and are run in a manner similar to that of a motel. A 
limited number of family suites are also available. If you prefer 
to stay in a motel the following moderately priced motels are within 
three miles of campus: 

College View Motel 
South U.S. 27 
Oxford, OH 45056 
Tel: 513-523-6311 

Oxford Motel 
West 27 
Oxford, OH 45056 
Tel: 513-523-4166 

Miami Motel 
West 27 
5235 College Corner Pike 
Oxford, OH 45056 
Tel: 513-523-6306 

Camping Facilities: Both Tent and Recreational Vehicle Camping Sites 
(350) are located five miles away at Hueston Woods State Park (reser- 
vations may be made by writing, or calling, Hueston Woods State Park, 
Rt. 1, College Corner, OH, 45003, (513) 523-6347; Reservations  max be 
made up to 30 days in advance. 

Food: The University Union has a cafeteria, an excellent restaurant 
and two snack bars for meals and snacks. Additionally, restaurants 
in uptown Oxford are only a 10 minute walk. Recreational rooms and 
services will also be open during the meeting, i.e., bowling, pool 
tables, T.V. rooms, etc. 
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Herp Art Showing: A number of 
people have indicated an interest 
in displaying paintings, and other 
artwork, of amphibians and rep-
tiles at the meeting. A room 
has been reserved for this pur-
pose at the University Center. 
Anyone who wishes to exhibit 
paintings, photographs, sculpture, 
etc., please contact Douglas H. 
Taylor, Dept. of Zoology, Miami 
Univ., Oxford, OH 45056 (Tel: 
513-529-4901) by 2 August 1976 
relative to what, what size and 
how many items you wish to 
exhibit. Any information related 
to needs in order to arrange 
your exhibit should also be 
included. 

Extra-Meeting Activities: Trips 
to Cincinnati Zoo, Cincinnati 
Art Museum, Hueston Woods 
Nature Center and other points 
of interest are planned. Hueston 
Woods Beach and Swimming Area 
is close by and open for our use. 

Exhibits: 

Live Animals: A display of Ohio 
herps will be set up in the Univer-
sity Center. Ohio herpetologists 
are encouraged to assist in develop-
ing this exhibit. Anyone who can 
lend Ohio herps for this purpose 
please contact Sheldon Guttman, 
Dept. of Zoology, Miami Univ., 
Oxford, OH 45056 (Tel: 513- 
529-4595). 

GRAY-BELLIED SALAMANDER 
1 3/4-34 inches 
(neotenic) 
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Pre-Registration Forms 
The registration fee includes the cost of meeting rooms, social, 

coffee breaks, printing and mailing, chicken Bar-B-Que, etc. Pre-
registration is $10.00. Registration after August 2 and at the meet-
ing will be $12.00. ONLY send in pre-registration and group photo 
payments now. Pay for housing upon check-in. 

NAME 

ADDRESS 

ZIP CODE 

ARRIVING 	 LEAVING 
(DAY, DATE) 	 (DAY, DATE) 

HOUSING REQUIREMENTS 
(Pay for housing upon check-in) 

	  Nights double occupancy at $6.00/night/person 

	  Nights single occupancy at $8.50/night/person 

FAMILY ACCOMODATIONS: A limited number of family suites are available. 

Number of beds needed at $6.00/night/person 

PRE-REGISTRATION 

	  Pre-registration fee(s) at $10.00 per person $ 

	  Group photos (B&W, 8 x 10) at $1.00 (postage 
included) 

MAKE CHECKS PAYABLE TO: SSAR-HL: MIAMI UNIVERSITY 
MAIL THIS FORM BY 26 JULY, 1976 TO: 
DOUGLAS H. TAYLOR, DEPARTMENT OF ZOOLOGY, MIAMI 
UNIVERSITY, OXFORD, OHIO 45056 

AIRPORT PICK-UP FORM 
(Cincinnati, OH Airport ONLY) 

I will be arriving at Cincinnati on 	  Flight Number 
(Airline) 

on 	 at 	 ; use time as indicated by 
(Day, Date) 	 (Time) 

airline. Cincinnati is EDT. Look for someone holding a sign saying 

"SSAR-HL" in front of the TWA ticket counters. 

*****ALL FORMS MAY BE MAILED TOGETHER OR SEPARATELY. SEND TO: DOUGLAS 
H. TAYLOR, DEPARTMENT OF ZOOLOGY, MIAMI UNIVERSITY, OXFORD, OHIO 45056 
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MONDAY, Aug. 9 
Heritage Room 

Symposium: Reproductive Biology 
of Amphibians 

(All Sessions, Thomas Uzzell, Philadelphia Academy of 
Natural Sciences, Presiding) 

	

0800 	Call to Order, James Vial,(University of Missouri, Kansas 
City) Chairman, SSAR. 

Announcements: Meeting Co-Chairmen. 

	

0830 	Introduction of the Symposium, Thomas Uzzell,(Philadelphia 
Academy of Natural Sciences) 

	

0845 	Reproductive Ecology of North American Plethodontids. 
Stephen G. Tilley (Smith College, Northhampton,'Massachusetts) 

	

0935 	Reproductive biology of Paedogenic Salamanders. Max A. 
Nickerson (Milwaukee Public Museum, Milwaukee, Wisconsin) 

	

1025 	-- COFFEE BREAK -- 

	

1045 	Reproductive biology of neotropical salamanders. 	Lynne 
Houck (Museum of Vertebrate Zoology, University of California, 
Berkeley, California) 

	

• 1135 	--LUNCH-- 

	

1330 	The reproductive biology of caecilians. Marvalee H. Wake 
(University of California, Berkeley, California) 

	

1420 	Aspects of the reproductive biology of Japanese amphibians. 
Toshijiro Kawamura (Laboratory for Amphibian Biology, Hiro-
shima, Japan) 

	

1510 	--COFFEE BREAK-- 

	

1530 	The courtship behavior of new world salamanders. 	Steven J. 
Arnold (University of Chicago) 

	

1620 	The comparative reproductive ethology of European newts: An 
evolutionary perspective. 	T. R. Halliday ( Animal Behavior 
Research Group, Oxford, England) 

TUESDAY, Aug. 10 
Heritage Room 

	

0830 	The evolution of courtship behavior in Anurans. K. D. Wells 
(Smithsonian Tropical Research Institute) 

	

0920 	Divergence, convergence and stability in Anuran acoustic 
signaling systems concerned with reproduction. Murray 
Littlejohn (University of Melbourne, Australia) 
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1010 	--COFFEE BREAK-- 

1030 	Auditory behavior and physiology of vocalization in the Euro- 
pean tree frog, Hyla arborea (L.). 	Hans Schneider (Zoologi- 
sches Institut Universitat„Bonn,Germany) 

1120 	Auditory processing of vocal signals in anurans. 	Robert 
Capranica (Cornell University) 

1210 	--LUNCH-- 

1330 	Systematics and hybridization in the Rana esculenta complex. 
Leszek Berger (Polish Academy of Science, Poland) 

1420 	Reproduction and mating behavior in Rana lessonae - Rana escu- 
lenta mixed populations. 	Hansjorg Blankenhorn (Zoologisches 
Institute des Universitat, Zurich, Switzerland) 

1510 	--COFFEE BREAK-- 

1530 	Cytotaxonomic and cytogenetic investigations in European 
newt species. Giorgia Mancino (Instituto di Zoologia dell 
'Universita Pisa, Italy) 

1620 	Concluding Remarks: Thomas Uzzell,(Philadelphia Academy of 
Natural Sciences) 

WEDNESDAY, Aug. 11 
Heritage Room 

Contributed Paper Session 
(Morning Session, George Murphy, Middle Tennessee State 
University, Presiding) 

0830 	Orientation by means of polarized light in bullfrog tadpoles, 
Rana catesbeiana. Jill Shore Auburn and Douglas H. Taylor 
(Miami University) 

0845 	Chameleons of Madagascar (a motion picture film by the late 
Dr. Stephen R. Parcher).(University of Oklahoma) 

0900 	Life history phenomena in the American toad, Bufo americanus. 
Debra C. Casebere and Douglas H. Taylor (Miami University) 

0915 	A comparative study of orientating mechanisms utilized by 
three species of turtles (Chrysemys picta, Trionyx  spiraferus, 
Terrapene c.  carolina). Christopher T. DeRosa and Douglas 
H. Taylor (Miami University) 

0930 	Species discrimination in mate selection by free-living 
male garter snakes and experimental evidence for the role of 
pheromones. Michael C. Devine (University of Michigan) 

0945 	Antipredator mechanisms of neotropical salamanders. C. 
Kenneth Dodd Jr. (National Museum of Natural History) and 
Edmund D. Brodie Jr. (Adelphi University) 
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1000 	-- COFFEE BREAK -- 

1015 	Homing to the nest by female Desmoqnathus ochrophaeus, with 
comments on the sensory modalities essential in clutch 
recognition. Don C. Forester (Towson State University) 

1030 	Feeding behavior in the snakes Regina alleni and Regina rigida. 
Richard Franz (Florida State Museum, University of Florida) 

1045 	Reproductive behavior of the Rat snakes of eastern North 
America, genus Elaphe. James C. Gillingham (University of 
Oklahoma) 

1100 	Coral snake mimicry: does it occur? Harry W. Greene (University 
of Tennessee) 

1115 	Individual differences in the vocalizations of the Bullfrog, 
Rana catesbeiana. James D. Haas (Tufts University) 

1130 	Path characteristics in a population of Eastern Box turtles. 
Stephen P. Hall (University of North Carolina) 

1145 	Mating strategies in Rana catesbeiana. Richard D. Howard 
(University of Michigan) 

1200 	Rib penetration as an antipredator mechanism in Pleurodeles  
waltl. Robert T. Nowak and E.D.Brodie Jr (Adelphi University) 

1215 	-- LUNCH -- 

WEDNESDAY, Aug. 11 
Towers Room 

Contributed Paper Session 
(Morning Session, Joseph Tihen, University of Notre 
Dame, Presiding) 

0830 	Analysis of aerial locomotion in Ptychozoon lionatum, with a 
reconsideration of gliding and parachuting in vertebrates. 
Brian D. Clark (University of Michigan) 

0845 	Natural selection and anuran locomotion. Martha L. Crump 
and Stanley N. Salthe (Brooklyn College of City University 
of New York) 

0900 	Concentrations of lactic acid in neotenic and transformed 
Tiger salamanders (Ambystoma tiqrinum) before and after 
activity. Janette R. Cushman and Gary C. Packard (Colorado 
State University) 

0915 	Durophagic adaptations of Dracaena quianensis. G.H. Dalrymple 
(Ohio State University) 

0930 	Effects of simultaneous and sequential treatments with 
estradiol and progesterone on the oviduct in ovariectomized 
Anolis carolinensis. James D. Fawcett (University of Nebraska) 
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0945 	The role of the trunk in the locomotion of some scincid 
lizards. Robert M. Fisk (University of Chicago) 

1000 	--COFFEE BREAK -- 

1015 	Histological changes in the thyroid of ovariectomized Anolis  
carolinensis  following estradiol and testosterone treatments. 
Juliann D.-U. Gong, Elizabeth S.-F. Chao and James D. Fawcett 
(University of Nebraska) 

1030 	Testicular responses to different doses of melatonin in the 
lizard Anolis carolinensis  . John R. Krouse, Frank J. Evans 
and James D. Fawcett (University of Nebraska) 

1045 	A preliminary look at the evolution of form and function in 
the costocutaneous muscle system in marine snakes. Bruce C. 
Jayne and Harold K. Voris (Field Museum of Natural History) 

1100 	The systematic significance of variation of the coccyx in 
some South American leptodactylid frogs. John D. Lynch 
(University of Nebraska-Lincoln) 

1115 	Effects of thermal and water stress on heart rate in Bufo 
americanus  and Bufo  marinus.  Elizabeth Sherman Novotny 
(University of Vermont) 

1130 	Melanin deposits associated with the venom glands of snakes. 
F. Harvey Pough, G. Kwiecinski, and W. Bemis (Cornell University) .  

1145 	Morphology of the neck region in Coluber constrictor  (Serpentes: 
Colubridael Gregory K. Pregill (University of Kansas) 

1200 	Seasonal ovarian histology of the Eastern Collared lizard, 
Crotaphytus collaris collaris  (Say), from Arkansas. Stanley 
E. Trauth (Auburn University) 

1215 	--LUNCH -- 
WEDNESDAY, Aug. 11 

Heritage Room 

Contributed Paper Session 
(Afternoon Session, Stephen R. Edwards, Museum of Natural 
History, University of Kansas, Presiding) 

1330 	Hormonal influences on calling and reproductive behavior in 
anura. Hans-Joachim Obert (Zoologisches Institut der 
Universitdet, Bonn, Germany) 

1345 	The influence of melatonin on reproductive state in male 
Callisaurus draconoides.  Mary J. Packard and Gary C. Packard 
(Colorado State University) 

1400 	Color preference in Eumeces inexpectatus.  Stephen A. Perrill 
(Butler University) 

1415 	Possible use of weak magnetic fields by orienting salamanders. 
John B. Phillips (Swarthmore College) 
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1430 	The natural food and feeding behavior of a marine snake, 
Enhydrina schistosa (Hydrophiidae). Harold K. Voris and 
Helen H. Voris (Field Museum of Natural History) 

1445 	Sun compass orientation in four species of Ambystoma. 
Libby House Tomson (Mississippi State University) 

1500 	-- COFFEE BREAK -- 

1515 	Ethology, Karyology and taxonomic position of the South 
American leptodactylid frog genus Edalorhina. James P. Bogart 
(University of Guelph, Canada) 

1530 	Variation and systematics of the Desmognathus monticola 
complex. Ronald S. Caldwell and George W. Folkerts 
(Auburn University) 

1545 	Biochemical systematics of Rana in western North America. 
Susan M. Case (University of California, Berkely) 

1600 	The Ameiva (Sauria, Teiidae) of trans-Andean South America: 
Trends in geographic variation and a new species. Arthur C. 
Echternacht (University of Tennessee) 

1615 	Evolutionary considerations of sizes and shapes in Giant 
Tortoises of the genus Geochelone in the Galap6gos Islands. 
Thomas H. Fritts (San Diego Natural History Museum) 

1630 	Sperm morphology in the Hyla rubra group, and its bearing on 
generic status. M.J. Fouquette, Jr. and A.J. Delahoussaye 
(Arizona State University) 

1645 	Biogeography and distribution of Iguana and Cyclura in the 
Greater Antilles. Steven Garber (Cornell University) 

1700 	A computer approach to the biogrography of the herpetofauna 
of the Pacific lowlands of western Mexico. L.C. Garcia-
Lozano and J.S. Godley (University of South Florida) 

WEDNESDAY, Aug. 11 
Towers Room 

Contributed Paper Session 
(Afternoon Session, Charles Chantell, University of 
Dayton, Presiding) 

1330 	Scanning electron microscopy of some salamander spermatozoa. 
J.W. Edward Wortham Jr. and Judith A. Murphy (Old Dominion 
University) 

1345 	The influence of light upon activity rhythms of five syntopic 
anuran larvae. Thomas J. Berger (University of Missouri) and 
James L. Vial (University of Tulsa) 

1400 	Breeding biology of the Cascade frog, Rana cascadae. Jeffrey 
Briggs (University of Wisconsin-Milwaukee) 

JUNE 	1976 	 HERP. REVIEW 7(2) 	 55 



1415 	Species diversity of stream salamanders on two southern 
Appalachian watersheds with contrasting vegetation types. 
John E. Cadle (University of Georgia) 

1430 	Local geographic variation in demographic parameters and body 
size of Desmognathus fuscus (Amphibia: Plethodontidae). 
Rudolph TheodDre Danstedt, Jr (University of Maryland) 

1445 	Patterns of mate-seeking and burrow use in a southern Florida 
population of Gopherus polyphemus. John F. Douglass (University 
of South Florida) 

1500 	--COFFEE BREAK-- 

1515 	A population study of the northern watersnake, Natrix sipedon, 
in southeastern Michigan. Paul E. Feaver (University of Michigan) 

1530 	Ontogenetic shifts in food habits of a crayfish eating 
specialist: Regina alleni (Serpentes: Colubridae). J. 
Steve Godley (University of South Florida) 

1545 	Studies in larval amphibian habitat partitioning. W. Ronald 
Heyer (Smithsonian Institution) 

1600 	The identification of pedunculate barnacles found on Malaysian 
sea snakes with notes on their mode and site of attachment. 
William B. Jeffries and Harold K. Voris (Field Museum of 
Natural History) 

1615 	Effects of temperature and moisture on the foraging of 
Desmocinathus ochrophaeus. W. Hubert Keen (Kent State University) . 

1630 	Comparative demographic ecology of Desmocinathus in western 
Pennsylvania. Anthony Krzysik (University of Pittsburgh) 

1645 	Studies on the polymorphic salamander Plethodon cinereus in 
New England: Ecological differentiation of the morphs and 
reproductive ecology. Fred Lotter and Norman J. Scott, Jr. 
(University of New Mexico) 

1700 	A field study of the northern prairie lizard, Sceloporus  
undulatus carmani. Luis Malaret (University of Kansas) 

THURSDAY, Aug. 12 
Heritage Room 

Contributed Paper Session 
(Morning Session, Dennis Ralin, Kentucky State 

University, Presiding) 

0800 	Protein evidence for a narrow zone of hybridization between 
the chorus frogs Pseudacris triseriata and P.  nicrita.  
Donald F. Garthside and Herbert C. Dessauer (L.S.U. Medical 
Center) 

0815 	Systematics and evolution of Cnemidophorus tigris east of 
the Continental Divide. Fred S. Hendricks (Texas A&M University) 
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0830 	Significance of morphological variation in three species of 
Desmognathus (Caudata: Plethodontidae). Eric J. Juterbock 
(Ohio State University) 

0845 	A biochemical and morphological analysis of the relationship 
of Plethodon lonqicrus and P. yonahlossee. Alvan A. Karlin, 
Sheldon I. Guttman, David M. Dennis and George M. Labanik 
(Miami University) 

0900 	Convergent evolution in the hylid frog, Anotheca. Linda 
Maxson (University of Illinois-Urbana) 

0915 	Chromosomes and the relationship of the scincid lizard 
Neoseps reynoldsi Stejneger. Roy W. McDiarmid and John W. 
Wright (University of South Florida) 

0930 	A gynandromorphic Cnemidophorus inornatus (Sauria: Teidae). 
Joseph C. Mitchell and M.J. Fouquette, Jr. (Arizona State 
University) 

0945 	Relationships within the genus Acris (Anura: Hylidae) in 
Alabama. William L. Phillips and Robert H. Mount 

1000 	-- COFFEE BREAK -- 

1015 	Behavioral and genetic differentiation in a diploid-tetraploid 
cryptic species complex of treefrogs. Dennis B. Ralin 
(Kentucky State University) 

1030 	Identity of an enigmatic Eurycea (Urodela: Plethodontidae) 
from the Great Smoky Mountains of Tennessee. David M. Sever 
(Saint Mary's College) 

1045 	Chromosome evidence for the different phyletic lines in the 
frog genus Eusophus (Amphibia: Leptodactylidae). Alberto 
Veloso and Patricia Iturra (University of Kansas) 

1100 	A new species of plethodontid salamander from the California 
desert. David B. Wake and Ronald W. Marlow (University of 
California-Berkeley) 

1115 	The immunological comparison of caecilian albumins. Marvalee H. 
Wake and Susan M. Case (University of California-Berkeley) 

1130 	Enzymatic inheretance in the Queen Snake, Regina septemvittata. 
Craig Weatherby (Auburn University) and Sheldon I. Guttman 
(Miami University) 

1145 	Geographic variation in Sceloporus parvus Smith. Fred H. 
Wills (Texas A&M University) 

1200 	An analysis of rates of chromosome evolution and speciation in 
vertebrates. A.C. Wilson (University of California-Berkeley), 
G.L.Bush (University of Texas), S.M. Case University of California- 
Berkeley), J.L.Patton,(Univ Calif-Berkeley) and M. C. King 
(Univ Calif-San Francisco) 
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THURSDAY, Aug. 12 
Towers Room 

Contributed Paper Session 
(Morning Session, David Snyder, Austin Peay State University, 
Presiding) 

0800 	Competition avoidance mechanisms in three species of 
Desmognathus. William T. Maple (Bard College) 

0815 	The occurence of neotenic rough-skinned newts (Taricha  
granulosa) in montane lakes of southern Oregon. Michael S. 
Marangio (Lousiana State University ) 

0830 	Resource partitioning by lizards in a cave habitat. William 
J. Mautz (Cornell University) 

0845 	Preliminary remarks on introduced populations of frogs 
(Xenopus laevis) in Southern California. Michael J. McCoid 
(San Diego Natural History Museum) 

0900 	Geographic body size variation, life history, and growth 
among populations of a streamside salamander (Desmognathus  
brimleyorum)on adjacent mountains. Bruce Means (Tall 
Timbers Research Station) 

0915 	A demographic Study of the Chorus Frog, Pseudacris triseriata. 
Paul Miller (Colorado State University) 

0930 	Ecological study of Tropidurus peruvianus in southern Peru. 
Jaime E. Pefaur (University of Kansas) 

0945 	Reproduction and growth in the turtle, Trionyx muticus. 
Michael V. Plummer (Harding College) 

1000 	-- COFFEE BREAK -- 

1015 	Physiological basis of habitat partitioning in Jamaican 
Eleutherodactylus. F. Harvey Pough, Margaret M. Stewart and 
Richard G. Thomas (State University of New York at Albany) 

1030 	The status of the Houston Toad, Bufo houstonensis. Okla W. 
Thornton and Robert A. Thomas (Texas A&M University) 

1045 	Comparative demography of Basiliscus basiliscus. Robert 
Wayne Van Devender (University of Michigan) 

1100 	Differential predation on tadpoles, metamorphosing individuals 
and frogs by garter snakes (genus Thamnophis). Richard J. 
Wassersug and Stevan J. Arnold (University of Chicago) 

1115 	Amphibian productivity in a northern Michigan pond. J. 
Kirwin Werner and Mark B. McCune (Northern Michigan University) 

1130 	Terrestrial activity of Kinosternon baurii in a seasonal 
hardwood swamp forest. Mark L. Wygoda (University of South 
Florida) 
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1145 	The ecology of the bog turtle, Clemmys muhlenberqi, in 
western North Carolina. Robert T. Zappalorti (Staten Island 
Zoo) 

1200 	Selected aspects of the ecology of Rainbow snakes,  Farancia 
erytroqramma. J.W. Gibbon, J.W. Coker and T.M. Murphy 
(Savannah River Ecology Laboratory) 

1215 	The evolutionary significance of overwintering in the nests 
by turtles. J.W. Gibbons and D.H. Nelson 
(Savannah River Ecology Laboratory) 

ABSTRACTS 

Symposium: Reproductive Biology of Amphibians 

Arnold, Stevan J. (Department of Biology, University of Chicago, 
Chicago, Illinois). The Courtship Behavior of New World Salamanders. 

There is a considerable body of descriptive work on the courtship 
behavior of New World salamanders, but little experimental analysis 
of function. Even the descriptive record is incomplete. We know 
nothing about courtship in the following genera: Phaeognathus, 
Leurognathus, Batrachoseps, Lineatriton, Oedipina, Thorius, 
Parvimolge, Gyrinophilus, Stereochilus, Typhlomolge, Typhlotriton, 
Haideotriton, Rhyacosiredon, Pseudobrancl-.us and Siren. The published 
accounts of courtship in Necturus and Amphiuma are so incomplete that 
no meaningful interpretations are possible. The aim of this paper 
is to survey our knowledge and provide some inferences about Dino- 

. tion that may help to guide experimental investigations. 

Some aspects of courtship have evolved rapidly, while other traits 
have had a very conservative history. Male actions that occur in 
the early stages of courtship seem particularly prone to rapid 
evolution. For example, the first reactions of the male to the 
female vary considerably between species in the genus Plethodon  
and in the genus Ambystoma. A specialized movement of the fore- 
limbs is unique to the genus Desmognathus. Actions that occur later 
in courtship, particularly those associated with sperm transfer, 
seem to evolve slowly. The placement of the spermatophore is 
especially conservative. Salamanders in four families characteris-
tically deposit the spermatophore just in front of the female's 
head. Other aspects of sperm transfer are characteristic of parti-
cular families (e.g., the tail-straddling walk of plethodontids, a 
right angle turn after spermatophore deposition in salamandrids, 
the number of spermatophores per courtship). We may be able to 
interpret such evolutionary patterns when our understanding of court- 

' ship functions is more complete. 

There is surprisingly little experimental work on the phenomena of 
• sex and species identification. Male Ambystoma and Plethodon recog-
nize the sex of potential partners, but the mechanism is unknown. 
Chemoreception is a good candidate for the principal sensory modality 
used in sex identification. Capacity for species identification 
has been demonstrated experimentally in Taricha and Ambystoma. Species 
identification is made by chemoreception in Taricha. Nasolabial 
grooves and cirri may be used by plethodontids in sex and species 
identification. 
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Some male behaviors are apparently used to assay and change the 
female's sexual receptivity. Actions with these supposed functions 
are characterized by repeated application of glandular secretions. 
In plethodontids the mental gland is repeatedly applied to the 
female before and/or during the tail-straddling walk. Apparent 
delivery of mental gland secretions is accomplished in two ways: 
by applying the gland to the female's nares or by introducing the 
secretions into the secretions into the female's circulation by 
scratching with the premaxillary teeth. In some Ambystoma the 
male rubs his chin over the female's nares while clasping her 
dorsum. A similar action occurs in Taricha. Male Taricha have 
submaxillary glands, but Ambystoma have not been examined. In 
Notophthalmus genial glands are rubbed across the female's nares 
during clasping. Male Notophthalmus will delete clasping and use 
of the genial glands if the female is very receptive. A comparison 
of Ambystoma and Plethodon suggests that the probability of success-
ful sperm transfer is related to the duration of preliminary court-
ship. 

Behavioral interactions between rival males seem to serve two func-
tions: defensive monopoly of the female (sexual defense) and usur-
pation of insemination (sexual interference). Male salamanders 
monopolize the female by transporting her away from rivals 
(Ambystoma, Taricha) or by chasing rivals away from her 
(plethodontids and Rhyacotriton). Covering the spermatophores of 
rivals (Ambystoma) and mimicry of female behavior (Ambystoma and 
Plethodon) are probably examples of sexual interference. 

Berger, Leszek. (Polish Academy of Sciences, Poznani, Poland). 
Systematics and hybridization in the Rana esculenta complex. 

The water frogs of Middle Europe form three morphological types 
of two of which, Rana lessonae Cam. and Rana ridibunda Pall., are 
species, while the third, Rana esculenta L. of intermediate features 
is their hybrid. Between R. lessonae and R. ridibunda there is 
ecological isolation: the first form lives in small water bodies 
and hibernates on land while the second form lives in lakes and 
rivers and hibernates in water. There is no genetic isolation be-
tween them which lead to their hybridazition in water bodies 
situated along the rivers and lakes. The distribution of these 
three forms in Poland, East Germany, Austria and Switzerland is 
much better known than in the rest of Europe. 

Rana esculenta reproduces, as a rule, hybridogenetically. This 
means that the hybrid frog discards the entire set of chromosomes 
received from one of the parental species during meiosis. In 
mixed lessonae/esculenta population (L-E system) the individuals 
of the esculenta phenotype produce the gametes which contain only 
the entire set of R. ridibunda chromosomes, and in the ridibunda/ 
esculenta populationi7777aem) their gametes contain the entire 
set of R. lessonae chromosomes. In northern Germany and Poland 
there are pure R. esculenta populations without the parental forms. 
These populations consist of 50-80 per cent triploids. According 
to Dr. Gunther's results one part of their gametes contain the sets 
of R. ridibunda chromosomes and the second part of R. lessonae. We 
know very little of their reproduction biology. 
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In populations which live near Poznan, Poland, the males of all 
three forms are heterogenous. Inheritance of the phenotype and 
sex within these populations is consistent with Mendel's rules in 
F1 generations only (R. ridibunda x R. lessonae). In all further 
crosses and generations thesefeatures' are hereditary according to 
the hypothesis of hybridogenesis. The exception to this rule is 
sex inheritance of which consistence with this hypothesis is found 
only in F2 and in backcrosses B1 with the individuals of both 

. parental forms. The males of further generations of esculenta 
phenotype, as a rule, produces only femles. 

• The hybrids of esculenta phenotype and especially F1  progeny of R. 
ridibunda x R. lessonae crosses, show a very strong tendency to 
migrate from their native ponds. This is not manifested by individ-
uals of other phenotypes. Therefore, in all new artificial water 
bodies the esculenta individuals appear first and the frogs of 
other forms much later. 

In natural populations near Poznan, Poland, about 75 percent of 
esculenta females produce eggs which are strongly differentiated. 
They are divided into two-, three- or even four-size classes. The 
causes of this phenomenon are not yet fully explained but we have 
proved that the individuals which emerge from the largest eggs are 
triploids. If these eggs are fertilized by lessonae sperm they 
have RLL genotypes and if by ridibunda sperm they have LRR genotypes. 
This proves that the larger eggs are diploid gametes of the LR 
genotype. These triploids have much better biological characteristics 
than the diploids produced by smaller eggs. 

The phenotypic composition of froglets in natural populations in 
Poland depends on the composition of adults. In mixed lessonae/ 
esculenta populations the metamorphosed froglets belong, most 
often, to three phenotypes: lessonae, esculenta and ridibunda. 
The individuals of the first two phenotypes consist of females 
and males in normal proportion 1:1, while the ridibunda froglets 
are, as a rule, only females which perish during hibernation under 
the ice cover. In mixed esculenta/ridibunda populations only the 
ridibunda froglets appear, but the proportions, females to males, 
are 1.5 : 1. In pure esculenta and ridibunda populations the 
progeny belong to ridibunda phenotype but in the first populations 
the female froglets only appear as a rule, and in the second ones 
the female and males are in normal proportions 1:1. We have not 
yet found, in Poland, a pure population of R. lessonae because this 
form lives always together with R. esculenta. 

Capranica, Robert R. (Section of Neurobiology and Behavior, 
• Cornell University, New York). Auditory Processing of Vocal 

Signals in Anurans. 

Anurans are highly vocal animals. Their signal repertoire con-
sists of a small set of distinct calls which play an important role 
in communication. Of these different sounds the mating call is the 
most obvious and best documented. In most species this call is 
made only by males at an appropriate breeding site during the repro-
ductive season. Behavioral studies have verified that a female can 
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discriminate the calls of males of her own species. These experi-
ments involve release of a receptive female midway between two 
loudspeakers through which recorded mating calls of various species 
can be broadcast. For a number of species it has been shown that 
females will selectively approach and make physical contact with 
the loudspeaker broadcasting the call of a conspecific male. Thus 
the mating call acts as a premating isolating mechanism to reduce 
crossbreeding between sympatric species. Behavioral studies of the 
male's discriminatory ability have involved an evoked calling para-
digm. Males will vocalize in response to acoustic playback of 
mating calls of other males of their own species. The evoked call-
ing behavior serves to establish a chorus and it may also play a 
role in maintaining spacing between neighboring males. 

Analysis of recorded mating calls indicates that species-signaling 
involves both temporal and spectral characteristics. By employing 
synthetic calls, it has been possible to identify the exact features 
which allow some species to identify their own mating call. The 
detection of these features resides in major part on the sensitivity 
of the peripheral auditory system. The external eardrum is sensi-
tive to airborne sound. Vibrations of the eardrum are coupled to 
the inner ear by means of a columellar middle ear. Within the inner 
ear are two separate auditory organs, the amphibian papilla and 
the basilar papilla. Electrophysiological recordings from the 
auditory nerve fibers which innervate the two organs reveal that 
the amphibian papilla is sensitive to lower frequency sounds while 
the basilar papilla is sensitive to higher frequency sounds. Thus 
the two organs are tuned to disjoint frequency ranges which vary 
between species and play a vital role in detection of the spectral 
features in species-specific sounds. Furthermore, not only is this 
matched sensitivity species-specific, it can also be geographically 
specific. In cricket frogs (Acris) the signal characteristics of 
the mating call vary with geographic origin. This is accompanied 
by a matched variation in the sensitivity of the peripheral audi-
tory system. And a recent finding in Puerto Rican treefrogs 
(Eleutherodactylus coqui) indicates that there can also be a sexual 
dimorphism in the tuning of the inner ear. This sexual difference 
in peripheral auditory sensitivity is related to different features 
in the male's call which signal each sex separately. 

Blankenhorn, H. J. (Zoologisches Institut and Museum der Universitat, 
Zurich, Switzerland). Reproduction and Mating Behaviour in Rana 
lessonae - Rana esculenta Mixed Populations. 

From the results of Berger's studies on European green frogs in 
Poland, it is known that Rana esculenta Linnaeus is the hybrid 
between Rana lessonae Camerano and R. ridibunda Pallas (BERGER 
1966-70). When the current study was gegun only R. esculenta  
had been described for vast parts of Switzerland. In the course 
of my dissertation studies at the University of Zurich, it was 
shown that all three types of green frogs, R. esculenta, R. 
lessonae and R. ridibunda occur in this region (BLANKENHORN, 1970). 
The natural ratio of the three phenotypes is peculiar. Out of 24 
frog populations explored in the course of the work, only 3 were 
pure ridibunda populations, whereas 21 populations were lessonae- 
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esculenta mixed populations. Moreover, the ridibunda populations 
are not only divided geographically from lessonae-esculenta popu- 
lations, but there is strong evidence, that ridibunda has been intro-
duced between 1950 and 1970 by medical institutes using European 
ridibunda for Xenopus-tests. The frogs were then released near the 
city of Zurich. 

The emphasis of my communication lies therefore on some causal and 
• functional aspects of breeding behaviour of lessonae-esculenta mixed 
populations, on the presentation of ethological experiments on 
reproductive behaviour of R. lessonae and R. esculenta, and on 

• speculations about the adaptivity of this "species-hybrid" system. 

Reproduction in a natural lessonae-esculenta population - One popu-
lation inhabited a gravel pit near Zurich and consisted of an esti-
mated 220 individuals, 147 of which were individually marked. Fifteen 
to 20 animals were of lessonae phenotype. During the breeding season, 
the males gather together on a small traditional site in the pond 
and show increased activity and calling. At the highest intensity, 
some 100 males are crowded on a few square meters. The females come 
singly to this arena, copulate, lay their eggs in the center of the 
arena and leave. The distribution of the males in the arena is not 
random. In general, esculenta males form the center of the arena 
and lessonae males are found at the perimeter of the arena. Esculenta 
males showed a significantly higher proportion of aggressive behaviour 
than lessonae males, where sexual behaviour dominated. The overall 
activity diminished from the center to the edge of the arena. The 
copulation rate in lessonae males was more than twice as high as in 
esculenta males. A direct correlation between place in the arena, 
behaviour and breeding success is postulated. Some evidence for 

. pairing preferences, especially for mating type lessonae-lessonae 
could be shown. 
Experimental analysis of the mating behaviour of lessonae and 
esculenta males - In lessonae-esculenta mixed populations only 
lessonae-lessonae and lessonae-esculenta pairings give viable off-
spring, whereas esculenta-esculenta pairings give lethal offspring. 

The basis for these experiments were the result of the analysis of 
both mating success and theoretical considerations which indicated 
that with a proportion of 1 lessonae individual to 10 esculenta 
in a population of 220 animals, mating by chance could not result 
in sufficient offspring of the essential lessonae-lessonae type. 
The questions to be answered were: 1. Are there intra- and inter-
specific pairing preferences? 2. Which type-specific activity 
patterns are correlated with such preferences? The experimental 
design consisted of all combinations balanced and crossed with the 

' 2 types, lessonae and esculenta, 2 age classes, and 2 sex classes 
as independent variable. Thirty-six males and 36 females were tested 

. in 3 series in 12 aquaria. The behavioural responses of the males 
in the presence of a female were recorded by using an ethogramme 
and taken as the dependent variable. A two-way-analysis of variance 
showed the following results: 1. Independent of age and type of 
male in the experiment, the older and larger esculenta and lessonae 
females were preferred over the younger and smaller ones (A-effect). 
2. Independent of age and type of the females in the experiment, 
lessonae males showed more sexual activity; esculenta males showed 
more aggressive activity (B-effect). 3. Distinct preferences in 
form of AB interactions occurred in the following pairings: 
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young lessonae j x old lessonae 9 
young lessonae o x young lessonae 9 
old lessonae of  x old esculenta 9 

4. The following pairings were less frequent than expected (AB 
interaction): 

young lessonae e x old esculenta 
old lessonae d' x young lessonae 
old lessonae 01  x young esculenta 9 
young esculenta d' x young and old lessonae 9 
young esculenta d x young esculenta 9 
old esculenta 07,  x young and old lessonae 0 
old esculenta o x young esculenta 9 

The following conclusions can be drawn: 1. lessonae males are more 
sexually active than esculenta males, 2. both esculenta and lessonae 
males prefer females that are larger (older) than themselves, 3. if 
the females are of the same size, lessonae males prefer females of 
their own type. These mechanisms play an important role in stabili-
zing lessonae-esculenta mixed populations. 

Discussion: The lessonae-esculenta system - The function and ad-
pative nature of the lessonae-esculenta populations are discussed 
in light of ecological, ethological, genetic, and faunistic consid-
erations. 

Halliday, T. R. (Animal Behavior Research Group, Oxford, England). 
The Comparative Reproductive Ethology of European Newts: An Evolu-
tionary Perspective. 

An experimental analysis of the causal mechanisms underlying the 
sexual behaviour of the male Smooth newt Triturus vulgaris suggests 
that the temporal patterning of his behaviour is the result of an 
interaction between at least three causal factors, the nature and 
timing of the female's responses, the male's immediate capacity to 
produce spermatophores and his oxygen debt. A functional interpre-
tation of male behaviour is that it has evolved so as to maximise 
opportunities for the transfer of spermatophores to the female in 
the time available, which is largely constrained by his ability to 
sustain sexual activity without ascending to the surface for a 
fresh supply of air, thus losing contact with the female. Other 
factors which may have been important in the evolution of Triturus  
sexual behaviour are the opportunities that it provides for each 
sex to assess the other's quality as a prospective mate and the role 
that courtship display may play in the prevention of hybrid matings. 
It is suggested that a number of behavioural and morphological charac-
ters of the male may be the result both of sexual selection exerted 
by the female and of the fact that reproductive isolation appears 
to be primarily due to female selectivity. 

Particular attention is given to the relationship between T. vulgaris  
and the closely related Palmate newt T. helveticus. It is suggested 
that a number of behavioural and morphological differences between 
these species have evolved in association with an ethological iso-
lating mechanism based on female recognition of male display which 
has evolved secondarily to genetic incompatibilities between these 
species. 
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The sexual behaviour patterns of a number of Triturus species are 
compared. On the basis of this comparison these species can be 
divided into three subgeneric groups which show a close concordance 
with taxonomic relationships based on morphological characters and 
on known genetic affinities. 

Comparison of Triturus sexual behaviour with that of the closely 
related genera Notopthalmus, Taricha and Cynops suggests that 
Triturus represents the extreme expression of a trend towards 
increased female freedom of movement during sexual behaviour. A 
parallel trend has occurred in a number of animal groups, including, 
among the Urodeles, the Ambystomatids and the Plethodontids. 

Houck, Lynn D. (Museum of Vertebrate Zoology and Department of 
Zoology, University of California, Berkeley). Reproductive Biology 
of Neotropical Salamanders. 

Neotropical salamanders, originally thought to be a monogeneric 
group of low profile, actually are highly diverse and abundant. 
Nearly one-half of all living salamander species occur in the neo-
tropics. All are pletohdontids and all have terrestrial eggs 
which develop directly into the adult form. This paper considers 
the reproductive patterns of neotropical salamanders found in a 
variety of habitats and elevations, and compares these patterns with 
those of temperate zone plethodontids having direct development. 

The overall reproductive pattern observed in most neotropical species 
• is generally similar to that of temperate plethodontids. Reproductive 

variables which are similar in tropical and temperate species include: 
(1) Age at first reproduction is approximately 22 - 42 yrs., depend- 

. ing on adult size. (2) Females are larger (and thought to be older) 
than males at first reproduction. (3) Average adult size is larger 
in females than in males (although most extreme cases of sexual di-
morphism occur in neotropical species). (4) Growth rate of juveniles 
is roughly 15 mm/yr. (5) Females oviposit biennially in all areas 
where surface activity is restricted during many months of the year. 
(6) Clutch volume is roughly comparable for females of similar size. 
(7) There is a positive and statistically significant correlation 
between standard length and clutch size. (8) For females of a given 
standard length, variation in clutch size is high. (9) The sex 
ration is 1:1 (see below for one exception). 

There are also substantial differences in reproduction between neo-
tropical and temperate salamanders: (1) Aseasonal oviposition (and 
its ramifications) has been documented for three neotropical species. 
Such aseasonality is extremely rare, and has never been observed 
for extra-tropical salamanders. (2) Spermatogenesis, the develop-
ment of male secondary sexual characters, and courtship activities 
all are aseasonal in each neotropical species examined to date. 
Once males become sexually mature, they produce viable sperm and 
are phsyiologically prepared to court at any time of the year. 
Temperate salamanders have definite cycles of spermatogenesis and 
courtship. (3) Clutch size in many species of Bolitoglossa is 2-3 
times that of similarly-sized temperate plethodontids. Egg size 
in these Bolitoglossa species is relatively smaller. (4) Neotropical 
females brood egg clutches for about 4-6 months, compared with 2-3 
months for North American females. (5) Females in the eastern U. S. 
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brood eggs during wet summer months when other salamanders are active. 
Females in the western U. S. and the neotropics brood eggs during 
dry season months when surface activity is restricted for all sala-
manders. (6) The sex ratio in Chiropterotriton bromeliacia (a 
small, arboreal, neotropical species) apparently is 3o :lo. 

Salamanders in any area primarily are constrained by local moisture 
and temperature regimes. Overall climatic patterns govern activity 
cycles and therefore growth rates and optimal timing of oviposition. 
Within broadly similiar patterns of activity, a comparison between 
neotropical and temperate plethodontids reveals striking differences 
in clutch size, egg size, seasonality of spermatogenesis and court-
ship, and length of time spent brooding eggs. These variables pro-
vide a measure of flexibility in life history patterns and probably 
allow the "fine-tuning" necessary for optimal adaptation to local 
conditions. 
Kawamura, Toshijiro and Midori Nishioka. (Laboratory for Amphibian 
Biology, Hiroshima University, Japan). Aspects of the Reproductive 
Biology of Japanese Ampbhibians. 

In the four main islands of Japan and the Island of Tsushima situ-
ated between Japan and Korea, sixteen anuran and about fifteen 
urodelan species are found. Of the anuran species, Rana nigromaculata 
and R. brevipoda are pond frogs allied to Rana esculenta. Six 
other species, Rana japonica, ornativentriT7Tagoi, chensinensis, 
tsushimensis and dybowskii, are brown frogs allied to Rana temporaria, 
although Rana tagoi differs from the others in many respects. In 
addition to these species, two, small, dark-colored frogs Rana rugosa  
and R. limnocharis and a large American frog Rana catesbeiana are 
widely distributed. Species belonging to genera other than Rana are: 
Hyla arborea japonica, Bufo bufo japonicus and three species 
Rhacophorus. While it is generally believed that Bombina orientalis  
is distributed in the Island of Tsushima, it has not been recently 
found on this past island. In the past ten years, Kawamura and his 
collaborators have studied various problems relating closely to the 
reproductive biology by making use of most of the Japanese anuran 
species and some foreign ones. An outline of the results obtained 
by us will be reported here. 

1. The sex of gynogenetic diploids. Gynogenetic diploids were pro-
duced in six species, Rana nigromaculata, Rana brevipoda, Rana japonica, 
Rana rugosa, Hyla arborea japonica and Korean Bombina orientalis. 
In these species, the sex is completely differentiated at the stage 
immediately after metamorphosis. While the former four species are 
of a semi-differentiated type, the other two are gonochorists. If 
the male is heterozygous (XY) in sex-determining mechanism, all the 
gynogenetic frogs are genetically females (XX), as their diploidy 
is established by fusion of the two haploid nuclei produced by 
the second maturation division. If all the gynogenetic frogs are 
females, it is inversely presumed that the male of this species is 
heterozygous. As the result of experiments, it was found that a 
few males are always produced together with a great many females in 
the four Rana species. The males are genetic females whose sex was 
reversed. Such sex-reversed males are more numerous in brown frogs 
than in pond frogs. In an exceptional case, all the gynogenetic di-
ploids produced from a female Rana nigromaculata were males. In Hyla 
and Bombina, sex reversal does 	seem to occur; all the gynogenetic 
diploids are.females. 
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2. Effects of sex hormones. The fact that the sex reversal of 
genetic females into males occurs by administration of androgen, 
and that nearly all the offspring of sex-reversal occurs from males 
into females by administrationof estrogen in Hyla arborea japonica. 
In Bombina orientalis, no sex reversal occurs by administration of 
androgen or estrogen. 

3. YY males in the field. If the male is heterozygous (XY) in the 
• Japanese tree-frog, YY males as well as sex-reversed females should 

be found out in the field, since sex reversal occurs from males into 
females in this species. Three of 14 male albinos collected from 
the field in the past ten years were actually those that were con-
sidered to be YY in sex-determining mechanism. Moreover, a female 
used in the control of an experiment was presumed to be XY. 

4. The sex of haploids and polyploids. The sex of 18 haploid frogs 
and metamorphosing tadpoles of Rana nigromaculata has been reported 
by Miyada (1960). Whi:l.e 14 of them were females, one was hermaphroditic 
and the remaining three were males. Many haploid frogs can easily 
be produced by pseudo-fertilization in Rana rugosa. Within one month 
after metamorphosis, most of the haploid frogs in Rana nigromaculata 
and Rana japonica were repeatedly reported by Kawamura and his col-
laborators. In Rana rugosa, all the triploids become males within 
one month after metamorphosis. No sex-reversal occurs in triploid 
Bombina orientalis. The sex and reproductive capacity of auto- and 
allotetraploids frogs have been reported by us (1960, 1963, 1967). 

5

• 

. Interspecific hybrids. Many kinds of crosses have been made 
among Japanese, Korean, Formosan and European allied species of pond 
frogs as well as of brown frogs, by Kawamura and his collaborators. 

. In pond frogs, nine species and subspecies are completely or in-
completely isolated from one another by hybrid inviability of hybrid 
sterility. Eight species of brown frogs ace completely isolated 
from one another by gametic isolatipn, hybrid inviability or hybrid 
sterility; mature hybrids are all sterile males. 
6. Effects of irradiation. First-generation offspring were pro-
duced from spermatozoa or uterian eggs irradiated with X-rays (90 -
250 rads) or neutrons (50 - 250 rads) by fertilizing with untreated 
gametes in Rana nigromaculata and R. japonica. From males and 
females of the first-generation of?spring, second-generation off-
spring were produced by mating with frogs collected from the field. 
Third- and fourth-generation offspring were produced in turn by the 
same procedure. In all four generations, sex reversal of females 
into males occurs frequently. Beside these experiments, second-
and third-generation offspring were produced from female first- 

. generation offspring by applying the method of diploid gynogenesis 
in Rana nigromaculata. Although all these offspring are genetically 
females (XX), sex-reversed males always appear in a high percentage 

• in each experimental series. Sex reversal occurs far more frequently 
in the series of frogs derived from gametes irradiated with X-rays 
than that in the series from gametes irradiated with neutrons. 

Littlejohn, M. J. (Department of Zoology, University of Melbourne, 
Parkville, Victoria, Australia). Divergence, Convergence and 
Stability in Anuran Acoustic Signaling Systems Concerned with 
Reproduction. 
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An evolutionary approach will be adopted and the selective forces 
moulding the structure and function of the anuran acoustic communi-
cation system examined with respect to: species-specific mating 
systems, male territoriality, and identification of sex and repro-
ductive state. 

In particular, the following aspects will be considered: 

1. Constraints on the evolution of such systems including the 
properties of the atmosphere as a communication channel, morphology 
and physiology of emitter and receiver, degree of channel utili-
zation, requirements for directionality and range, and evolutionary 
history. 

2. Divergence, mainly in the male mating call-conspecific female 
response system, with regard to the significance of reproductive 
character displacement, differences in acoustic environments, sexual 
selection, and drift/founder effects. 

3. Selective components leading to convergence of acoustic signals 
and associated adaptive responses including interspecific territori-
ality, post-interactive allopatric release, mimicry, introgressive 
hybridisation and optimisation of systems for maximal efficiency, 
directionality and range. 

4. Degree of geographic stability in mating-call structure in 
wide-ranging taxa with respect to the importance of genetic canali-
sation, gene-flow and uniformity of selective regimes. 

5. Intraspecific variability due to differences in temperature and 
body dimensions (ontogenetic and selected). 

An integrated approach to the evolution of systems of acoustic 
communication will be attempted at intraspecific, interspecific and 
community levels, by considering: allopatric, parapatric, hybridi-
sing and sympatric populations of wide-ranging species complexes, 
and multi-species breeding aggregations. Examples will be drawn 
from the anuran faunas of southern Australia and North America, 
with a review of progress over the last 25 years in the utilisation 
of objective descriptive, experimental and comparative techniques 
in the study of sound communication. 

Finally, the contributions of acoustic studies on anurans to the 
understanding of the origins, evolution and maintenance of selective 
mating systems (premating reproductive isolation), and the partition-
ing of reproductive resources, as critical aspects of vertebrate 
speciation, will be assessed. 
Mancino, Giorgio. (Instituto di Zoologia dell Universita, Pisa, 
Italy). Cytotaxonomic and Cytogenetic Investigations in European 
Newt Species. 

The European salamandrids share an equal chromosome number (n = 12, 
2n = 24) and mitotic karyotypes of largely uniform size and morpho-
logy - all being symmetrical and unimodal. The differences some-
times noted in the morphology of the mitotic chromosomes are not 
so prominent as to allow deductions about the mechanisms involved 
in the process of speciation and karyological evolution. 
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On the other hand, a detailed study of giant lampbrush chromosomes 
of a number of salamandrid species has revealed that the karyotypic 
uniformity assumed by several authors to occur in the family Salamandridae  
is somewhat illusory. Each species so far examined has lampbrush 
chromosomes characterized by landmarks which can differ from each 
other in number, morophology, texture and position along the chromo-
somes. The differences are likely due not to large-scale scale 
structural rear rangements (such as large inversions and transloca- 

• tions), but to evolutionary changes in single genetic loci. There- 
fore, it is impossible to define these Urodele species complexes 
as "homosequential". Further evidence from in situ hybridization 

• techniques tend to indicate that, as far as 77s + 18S and 5S rRNA 
genes are concerned, even closely related newt species exhibit a 
rate of great variation of the pattern of gene localization. A 
wider use of the in situ hybridization technique can lead to a 
better knowledge of the gene distribution at the chromosomal level. 

At present, evidence obtained by the use of the C-staining method 
for a differential banding pattern of specific regions of both mitotic 
and lampbrush chromosomes has appeared as a suitable means for cytota-
xonomic and cytogenetic studies. To this end, interspecific Triturus  
hybrids have been revealed as an appropriate biological system: in 
fact, the most reliable chromosomal analyses are those where two 
different specific genomes are examined in the same hybrid individu-
als, providing definitive information on chromosomal homologies and 
genetic similarity between the parental species. 

Nickerson, Max A. (Milwaukee Public Museum, Wisconsin). Reproductive 
. Biology of Paedogenic Salamanders. 

No Abstract Received. 

Schneider, Hans. (Zoological Institute, University of Bonn, Germany ).  

Auditory Behavior and Physiology of Vocalization in the European 
Tree Frog, Hyla arborea (L.) 

In Southern Germany the calling period of the tree frog Hyla arborea 
arborea (L.) begins in the first days of May and usually continues 
into the first half of July. The males begin calling at consistent 
times in the evening; calling activity lasts until about midnight, 
unless the air temperature falls below the threshold of 8°C. Mat-
ing calls are usually given in series of 15-30 calls. With few 
exceptions each call comprises nine pulses; the amplitudes of 
successive pulses gradually rise to a maximum and then decline 
relatively rapidly. The tree frog's repertoire includes a number 
of calls in addition to the mating call: the territorial call, male 
release call and distress call. As temperature rises there is a 
systematic decrease in duration of the mating call and of the inter-
vals between calls. The other European tree frogs also give mating 
calls with very distinctive characteristics. Knowledge of the 
details of the different mating calls and the influence of tempera- 
ture upon them provides a useful criterion for evaluating the systema-
tic status of the European tree frogs. 
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The sound-producing apparatus of the tree frog consists of the 
laryngeal skeleton together with the vocal cords and four pairs 
of muscles. The tree frog has the largest larynx, with respect 
to its body size, of all European anurans. In the female the 
larynx is only one-third, or at most half, as large as in the 
male. Electron-microscopic examination has shown that the fine 
structure of all the larynx muscles of male tree frogs is the 
same and identifies them as very fast muscles; the muscle fibers 
are very thin, the sarcoplasmic reticulum is massively developed, 
the mitochondria and the motor endplates are very numerous, and 
the larynx muscles contain a great deal of fat. The physiological 
properties revealed by experiments with electrical stimuli are also 
significant. At 6°C 30-50 stimuli per second suffice to put the 
muscle into smooth tetanus, whereas at 24°C 240-260 stimuli per 
second are required. The larynx muscles of the females are much 
slower, since a smooth tetanus is produced by 30 stimuli per second 
at 10°C, and by 80 stimuli per second at 20 0C. 

Histological studies of Hyla a. arborea have resulted in an atlas 
of the brain based on a stereotaxic system which permits localiza-
tion of each point in the brain and identification in terms of its 
coordinates. Extensive experiments in which the brain of Hyla  
arborea savignyi Audouin was stimulated electrically have shown 
that the preoptic region of the diencephalon is extremely important 
in central-nervous control of sound production. Stimuli applied 
in this region elicit prolonged calling activity. The electrically 
elicited mating calls in some respects differ only slightly from 
natural mating calls. 

Tilley, Stephen G. (Department of Biology, Smith College, Massachu- 
setts). Reproductive Ecology of North American Plethodontids. 

The literature on life histories of North American plethodontid 
salamanders has been expanding in recent years. This owes largely 
to an expanding interest in all aspects of the biology of these 
animals, and in the study of life histories and their adaptive 
natures. The relative ease of obtaining large series of many 
plethodontid species, and the ease with which these series yield 
data pertinent to the study of life histories and reproductive 
ecologies, make plethodontids attractive organisms for such studies. 

Consideration of the state of our knowledge of North American 
plethodontid life histories is facilitated by first enumerating some 
of the goals of life history studies. We can then evaluate current 
methods of obtaining, analyzing, and interpreting data in the light 
of these goals. Most life history studies seem to be driven by at 
least one of the following: 

1. Interest in clarifying the life history of a particular organ-
ism. Investigators who find themselves unstimulated by the socio-
economic or agricultural importance of organisms may find themselves 
attracted to plethodontid salamanders, which combine obsecurity, 
beauty, and abundance in unique ways. 

2. Interest in the phenomenon of adaptation. The adaptive nature 
of many phenotypic characters is obscure because correlations with 
Darwinian fitnesses are usually obscure. This is not generally 
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true of life history studies, which attempt to measure components 
of fitness directly and interpret them as adaptive strategies. 

3. Interest in the importance of plethodontid populations as com-
ponents of the ecosystem they inhabit. Plethodontids are often among 
the most abudnant vertebrates of terrestrial communities. This may 
reflect their importance as movers of energy and nutrients, or 
regulators of their predators or prey. 

4. Interest in the implications of reproductive and life history 
patterns for the genetic structure and differentiation of populations. 

These implications seem to have largely escaped attention, but 
will assume importance as techniques for quantifying levels of 
genetic variation and divergence continue to be assimilated by 
population biologists. 

Studies of reproductive patterns and life histories of plethodon-
tids are still largely at a descriptive level, but we can inquire 
whether the data currently being generated can be usefully applied 
to any but the first of the above goals. In fact, most studies 
suffer from a number of weaknesses. 

Hopes of applying studies of plethodontids to understanding adapta-
tion and ecosystem function are hampered by difficulties in ob-
taining data on three parameters: age-specific survivorship, 
age-specific fertility, and age at first reproduction. Such data 

• are critical to understanding the adaptive nature of life histories 
and the productivity of populations. The limitations of most studies 
stem from their reliance on serial, "vertical" sampling of popula- 

• tions, rather than on long-term, capture-recapture studies that 
yield more direct estimates of critical parameters. Few plethodontid 
populations lend themselves to capture-recapture studies, and few 
biologists seem willing to invest more than a few years (or more 
than the usual time required to produce a dissertation) in the study 
of a single population or species. This leads to estimating age 
from testis lobation, survivorship curves from age structure, age 
at maturity from juvenile body size distributions, and oogenic cycles 
from distributions of ovarian follicle sizes in chronological samples. 
In some cases these estimates may be sufficiently accurate for first 
approximations, but important phenomena may be obscured. An example 
is our tendency to interpret follicle size data in terms of annual 
vs. biennial oogenic cycles, ignoring the possibility that individual 
animals may not fit either. An additional problem is that when life 
history data are available, they are often interpreted as reflecting 

. "r-selection" or K-selection," or some combination thereof. Any 
life history can be positioned somewhere on the "r-K continuum," 
but thus positioned it is not necessarily explained or sufficiently 

. interpreted from an evolutionary point of view. 

Long-term studies of two populations of Desmognathus ochrophaeus  
illustrate the application of capture-recapture methods of pletho-
dontid populations that do happen to lend themselves to these 
techniques. These studies elucidate features of this species' 
life history and population biology that have previously been in-
vestigated much more indirectly, such as the relationship between 
age and testis structure, variation in age at maturity among popu- 
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lations, and details of the oogenic cycle. It is also possible to 
compare the turnover of young and old males in populations, and 
this lends to speculation on the significance of competition among 
males for opportunities to inseminate females. Discussions in this 
area will be speculative until information is available relating 
ages of males to numbers of spermatophores produced, numbers of 
sperm per spermatophore, probability of success in courtship, and 
probability of emigration or successful migration to a new popula- 
tion. Such information bears heavily on understanding the effective 
breeding sizes of populations, levels of genetic variation they 
can support, and levels of genetic isolation among them, and illus-
trates the bearing of reproductive studies on our understanding 
of evolution within a species. 

Wake, Marvalee H. (Department of Zoology and Museum of Vertebrate 
Zoology, University of California, Berkeley). The Reproductive 
Biology of Caecilians. 

The reproductive biology of caecilians (Amphibia: Gymnophiona) is 
reviewed and new data are provided. Caecilian reproduction differs 
considerably from that of other amphibians. Fertilization in all 
species is internal, and effected by a male intromittent organ 
which is the everted posterior part of the cloaca. Little is 
known of courtship or mate selection and recongition. 

A number of caecilian species are live-bearers, in contrast to 
the very few species of anurans and of urodeles. Some members 
of the Caeciliidae and probably all members of the Scolecomorphidae 
and Typhlonectidae are viviparous. Most live-bearing species are 
lowland, ranging from sea level to 2500 m. Clutch size and ovum 
size are reduced in these species relative to egg-layers. Develop-
ing young are retained in the oviducts through metamorphosis. One 
to twelve young may be born. The yolk supply is exhausted rela-
tively early in development, and the fetuses feed on material 
secreted by the oviducal epithelium. Fetuses have a morphologi-
cally species-specific dentition that appears to be used to scrape 
the oviducal lining, stimulating secretory activity. The fetal 
dentition is lost just before or very shortly after birth and 
the adult dentition quickly erupts. The thin, highly vascularized 
skin and the gills (paired and triramous in caeciliids and schole-
comorphids, paired and sacciform in typhlonectids) are appressed 
to the oviducal wall and probably function in gaseous exchange. 
Gills are resorbed before birth. Typhlonectid young are born in 
fresh water, fully able to swim and to breathe air. 

Several species (all ichthyophiids, by definition, and some 
caeciliids) are terrestrial egg-layers. The clutch is laid in a 
burrow or under ground cover near a stream, and maternal brooding 
has been noted for several species. Larvae hatch from the eggs 
and wriggle to the stream. Larvae have triramous gills, a lateral 
line system, and an adult-type dentition. 

Reproduction in most caecilian species appears to be cyclic. The 
spermatogenic cycle is documented only for Gymnopis multiplicata, 

 but evidence indicates that many species have a similar pattern. 
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The male Mullerian ducts remain functional, correlated with sperma-
togenic activity. The posterior portion of each duct becomes 
glandular during the period of spermatogenesis, and subsequently 
regresses. It is hypothesized that the secretion provides a fluid 
vehicle for sperm transport in a terrestrially evolved internal 
fertilization system. 

In species for which adequate samples are available, ova in all 
mature females are at the same vitellogenic stages, suggesting 
seasonal reproduction. The fully yolked ova of certain egg-laying 
species are among the largest in amphibians, measuring 10 x 7 mm. 
Evidence for one viviparous species (Geotrypetes seraphini) in-
dicates that age at first reproduction may be two years. 	Data sug- 
gest that gametogenic activity in both sexes of several species 
occurs each year, though the interval may be greater for females 
of some species. Birth of young in several terrestrial species 
occurs at the inception of the rainy season, suggesting that repro-
duction is seasonally correlated with moisture and food optima. 
However, larvae at various stages of development occur at certain 
sites throughout the year, indicating that some lowland egg-laying 
species may be acyclic. 

Wells, Kentwood, D. (Smithsonian Tropical Research Institute, 
Canal Zone). The Evolution of Courtship Behavior in Frogs. 

Anuran courtship includes long range and short range courtship. 
Long range courtship usually involves production of acoustic sig-
nals that are broadcast at large by males and are not directed at 

. particular individuals. Short range courtship involves signals 
directed at particular individuals. Most male frogs have adver-
tisement calls that attract females and sometimes serve other 
functions such as territorial advertisement. Males in large 
choruses must compete with other calling males for the attention 
of females. Males may increase their chances of obtaining mates 
by 1) alternating calls with neighboring males, thus reducing 
acoustic interference; 2) changing the temporal pattern of 
calling as male densities change; 3) producing more complex calls 
as male densities increase; 4) parasitizing other calling males; 
or 5) abandoning acoustic signaling and switching to an active 
search stragegy. Similar behavioral strategies are employed by 
many acoustical insects. 

Short range courtship usually involves changes in call rate or call 
intensityin response to approaching individuals, production of 

• special courtship calls, or the use of tactile and/or visual signals. 
These signals may provide more directional information to females 
at close range and enable them to find individual males more easily. 
Short range courtship calls are often softer than advertisement 
calls, perhaps enabling a male to attract nearby females without 
eliciting similar courtship calls from competing males. Short range 
courtship signals may be particularly advantageous in situations 
where vocal competition among males is intense. 

Complex courtship involving exchange of signals between males and 
females at close range is relatively rare in frogs. Such behavior 
has been reported in the midwife toad, some leptodactylids, and 
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many pipids and dendrobatids, and it may occur in other species as 
well. Females of some species respond to male calls with calls of 
their own. Tactile interactions are important in pipids and 
dendrobatids, and visual cues seem to be very important in dendro-
batids, all of which are diurnal. Dendrobatid courtship often 
includes elaborate postural displays, rubbing and other tactile 
signals, circling of one partner by the other, and leading of one 
frog by the other to the oviposition site. 

Complex courtship often occurs in species with prolonged breeding 
periods in which males and females live together in the same habitat 
for much of the year. Males encounter both receptive and non-
receptive females, and complex courtship may be important in enabling 
a male to determine the willingness of each female to mate. Further-
more, in some species, females may require repeated courtship attempts 
by males before they will mate, and sexual selection may favor pro-
longed or elaborate courtship by males. When both sexes are ter-
ritorial, as in some dendrobatids, complex courtship may be important 
in enabling one sex to overcome the aggressive responses of the 
other sex to territorial intruders. A partial reversal of the usual 
sex roles in courtship, with females taking the more active part, 
may have occurred in some dendrobatids in which males assume the 
primary role in parental care. The relationship between parental 
investment and courtship behavior needs to be investigated in more 
detail. 

CONTRIBUTED PAPERS 

Auburn, Jill Shore and Douglas H. Taylor. (Miami University). 
Orientation by Means of Polarized Light in bullfrog tadpoles, 
Rana catesbeiana.  

Bullfrog tadpoles trained indoors in tanks with plane-polarized 
light projected onto the shoreline oriented predictably when 
tested indoors in a circular arena illuminated by polarized light. 
Rotation of the plane of polarization in the test arena resulted 
in a similar rotation of the angle of orientation, demonstrating 
that these animals can perceive plane-polarized light. Tadpoles 
trained in outdoor tanks with gravel shorelines oriented pre-
dictably when tested outdoors at sundown when the sun was below 
the horizon and only clear blue sky was visible. Polarized light, 
which is prevalent in clear blue sky, especially at sunrise and 
sunset, is implicated as a cue in this response. Experiments are 
currently being performed, both outdoors under the natural sky 
and indoors under artificially polarized light, to investigate the 
use of plane-polarized light in amphibian orientation. 

Berger, Thomas J. (University of Missouri) and James L. Vial 
(University of Tulsa). The Influence of Light Upon Activity 
Rhythms of Five Syntopic Species of Tadpoles 

Environmental communities demonstrate an inexorable pattern of 
rhythmicity. Diel activity patterns are known to be influenced 
by a number of physical factors; among the most conspicuous is 
light. Many species of anuran larvae occur syntopically and 
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demonstrate similar ecological requirements. To determine the 
possible role of light in modulating circadian rhythms among tad-
poles, the activity patterns of five species of syntopic larvae 
(Rana catesbeiana,  R. pipiens,  R. clamitans, Pseudacris triseriata, 

 arid-Tufo americanusT  were studied under exposures of alternating 
lightrErk (LD 14:10), continuous light (LL), and continuous 
darkness (DD). The data obtained in this research suggest that 
larvae of four species (R. catesbeiana,  R. i iens, R. clamitans,  

• and P. triseriata)  may lessen the interspeci is competitive pres-
sures as a result of light-cued temporal differences in their diel 
activity rhythms. A fifth species (B. americanus)  may use the 
presence or absence of light in conjunction with other biotic and 
abiotic factors for cueing and maintaining rhythms during its 
larval period. 

Bogart, James P. (University of Guelph). Ethology, karyology and 
taxonomic position of the South American leptodactylid frog genus 
Edalorhina.  

Information obtained from a population of Edalorhina perezi  from 
amazonian Peru indicated that E. buckleyi  is a synonym of E. 
erezi. Comparisons were made between E. erezi, representatives 

of t e four species groups of Physalaemus, Lit hodytes  lineatus, 
and Pleurodema.  The results indicated that Edalorhina -T751(771 sim-
ilar to some species of Physalaemus  and should be included as a 
fifth species group in that genus. 

Briggs, Jeffrey. (University of Wisconsin). Breeding Biology of 
the Cascade Frog, Rana cascadae.  

The breeding behavior of Rana cascadae  was observed from 1966 
through 1970 in the CascaJT—gountains of Jefferson County, Oregon. 
The frogs overwinter in the mud in the bottom of ponds or sur-
rounding spring saturated ground. Breeding activity begins with 
the emergence of the males as soon as the ice begins to melt in 
the breeding ponds. Males call from dead, floating vegetation and 
from a floating or swlmming position in open water. One male was 
observed calling under water. Three call types are analysed. 
1. Series clucks - average duration = 0.0587 s. 2. Double clucks -
duration = 0.0480 s. 3. Mew call - duration = 0.292 s. Release 
calls were heard but not recorded. Amplexus is axillary and more 
than one male (up to 5 observed) may clasp a female at once. The 
eggs are deposited in water less than 7 cm deep and usually at 
traditional sites at the waters edge. Many egg masses at the site 
fuse into a single large mass with the jelly swelling to protrude 
from the surface of the water. Breeding biology is most similar 
to Rana pretiosa  of the Pacific Northwest Rana complex. 

Cadle, John E. (University of Georgia). Species Diversity of 
Stream Salamanders on Two Southern Appalachian Watersheds with 
Contrasting Vegetation Types. 
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The relative abundances and species diversities of stream sala-
manders were compared between two watersheds, one covered by a 
natural hardwood forest, the other by a pine monoculture. Species 
diversities were not significantly different on the two water-
sheds. The species compositions of the two salamander communities, 
however, were different. Desmognathus ochrophaeus was the most 
abundant stream salamander on the hardwood watershed, while D. 
monticola, D. ochrophaeus, and D. fuscus were more nearly equally 
abundant on the pine watershed. These differences are inter-
preted to be indirect effects of vegetation ocer on the two 
salamander communities. 

Caldwell, Ronald S. and George W. Folkerts. (Auburn University). 
Variation and Systematics of the Desmognathus monticola complex 

Desmognathus monticola ranges widely, occurring from Florida, 
north to Pennsylvania. A number of the populations are dis-
junct. Desmognathus welteri may be a member of the D. monticola 
complex, since it resembles D. monticola in many respects. Fur-
ther work is needed to clarity the status of D. welteri. The 
past migrational patterns have complicated variatic7—Tri this 
species and circular overlap may exist. The subspecies D. 
monticola leffersoni is weakly differentiated for adjacent pop-
ulations of D. m. monticola, and several other populations of 
monticola are qually distinct. Some problems have been encoun-
tered in the past because workers were unable to separate D. 
monticola from D. fuscus. 

Carpenter, Charles C. (University of Oklahoma). Chameleons of 
Madagascar: (A motion picture film by the late Dr. Stephen R. 
Parcher). 

Case, Susan M. (University of California). Biochemical 
Systematics of Rana in Western North America. 

Electrophoretic and immunological techniques have been used to 
reassess the evolutionary relationships among species of Rana 
native to western North America. Data indicate that R. aurora, 
R. boylei, R. cascadae, R. muscosa, and R. pretiosa  are c ose y 
related and form a separateTT=ie allied more closely with the 
Eurasian R. temporaria than with other North American ranids. 
Rana taraEumarae, previously thought to be allied with R. boylei  
and R. muscosa, is not related to these two species. It is part 
of a MeRTEaE-7adiation derived from an early off-shoot of a 
pipiens stock. 
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Casebere, Debra C. and Douglas H. Taylor. (Miami University). 
Life History Phrenomena in the American Toad, Bufo americanus.  

The ontogeny of tadpole orientation behavior and its relation 
to a possible disassortative mating system in the american toad 
was investigated. Approximately 15,000 toad eggs were placed 
along a selected shoreline in an enclosed pond. Upon hatching, 
weekly orientation tests were performed in an outdoor arena. 
The development of orientation abilities in the tadpoles was 
related to possible life history consequences. 

Clark, Brian D. (University of Michigan). Analysis of Aerial 
Locomotion of 4 Ptychozoon lionatum was studied by cinematography. 
In flight the limbs are outstretched. Patagium extenion is cor-
relationed with a marked dorso-ventral compression of the grunk 
while air resistance serves to tense the outstretched membrane. 
Take offsfrom a hoizontal surface were usually close to horizon-
tal, but diving take offs followed by slight horizontal flairing 
were frequently observed. A constant velocity with the body more 
or less horizontal was usually attained after a 3 m height loss. 
At constant velocities, the path of descent ranged from 40 0  to 900 

 below horizontal and was determined by the magnitude of the hori-
zontal velocity gained in flairing out of dives) and terminal 
vertical velocity. Terminal vertical velocity can be predicted 
from standard equations for parasite drag (profile drag). The 
coefficient of parasite drag, which depends primarily on the 

• shape of the body, was approximately 1.1. In steady flight, the 
anatomical and behavioral specializations for aerial locomotion 
in Ptychozoon lionatum create high drag forces which serve only 

• to retard descent as in man-made parachutes. This distinguishes 
Ptychozoon from gliding lizards, such as Draco, and probably from 
the gliding mammals, all of which create TTEforces with essen-
tially the same morphological traits seen in Ptychozoon. 

Crump, Martha L. and Stanley N. Salthe.(Brooklyn College of City 
University of New York). Natural Selection and Anuran Locomotion. 

The intrinsic variability of traits proposed by previous authors 
as being important in frog locomotion was compared with the in-
trinsic variability of other hindlimb traits and was found to be 
significantly less variable. This is taken to signify more in-
tense selection upon the former. In a nonjumper, Atelopus, the 
ratio femur/tibfib is not less variable than other hindlimb traits 
as it is in a jumber (Acris). A new ratio (foot/tibfib) is sug-
gested as being of importance in both styles of locomotion. The 

' ratio tarsus length/snout-vent length is suggested as being pri-
marily under the influence of genetic drift in Atelopus. Clinal 
variability as noted by other authors in Acris is corroborated. 

Cushman, Janette R. and Gary C. Packard. (Colorado State Univer-
sity). Concentrations of Lactic Acid in Neotenic and Transformed 
Tiger Salamanders (Ambystoma Tigrinum) Before and After Activity. 
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Concentrations of lactic acid in bodies of inactive neotenic 
tiger salamanders were similar to those recorded for inactive 
transformed animals. Transformed salamanders swimming against 
a water current for 5 min accumulated significantly mor lactic 
acid in their body fluids than did neotenic salamanders, but sub-
sequently metabolized the lactate at higher rates than character-
ized neotenic animals. Total body lactate in both morphs decreased 
rapidly in the first 	hrs after activity, and within 6 hrs had 
returned to the level (common to both morphs) observed prior to 
activity. 

Dalrymple, G. H. (Ohio State University). Durophagic Adapta-
tions of Dracaena guianensis. 

Modifications of the jaw mechanism of the caiman lizard, Dracaena 
guianensis (family Teiidae), for durophagy (feeding upon hard-
shelled foods) are described on the basis of comparisons with its 
close relative Tupinambis. Adaptive interpretations of skull 
modifications can be posed in terms of enlargement of sites for 
jaw muscle attachments and strengthening of the palatal architec-
ture for the crushing mode of feeding. The distinctively flared 
quadrate allows for enlargement of the Add. mand. externus muscle, 
resulting in improvement of the mechanical advantage of the muscle 
as well as reinforcement of the jaw articulation. Study of the 
dentition in relation to size reveals that enlarged and flattened 
teeth are present even in smaller lizards and are not the result 
of ontogenetic alteration as in Varanus niloticus. The state of 
the constrictor dorsalis muscles and the intracranial joints indi-
cate that cranial kinetic motions may occur during feeding. These 
findings necessitate re-evaluation of theories of the adaptive 
significance of cranial kinesis in lizards. 

Danstedt, Rudolph T. (University of Maryland). Local Geographic 
Variation in Demographic Parameters and Body Size of Desmognathus  
fuscus (Amphibia: Plethodontidae). 

Life history and related demographic parameters are compared among 
six Maryland populations of the dusky salamander, Desmognathus  
fuscus. Major life history features are similar in all populations. 
Females lay eggs every year, with oviposition taking place in sum-
mer. Larvae transform at 9-12 mo of age. Males mature at 2 yr of 
age, females at 3yr. Survival rates (determined from age struc- 
ture and sex ratio) differ considerably among the populations, with 
these differences being greater for males and older animals than 
for females and juveniles, respectively. There is also substantial 
interlocality variation in body size and reproductive rate. Body 
size and adult survival are negatively correlated, but body size 
and juvenile survival are not statistically related. Reproductive 
rate is greater in populations where adult survival is lower. Part 
of these fecundity differences can be attributed to body size dif-
ferences. Populations in the same physiographic province are the 
most similar, but not consistentgeographic trends are present. 
Evidence is scant as to the cause(s) of the observed variation. 
The study suggests that a complte understanding of the magnitude 
and nature of broad geographic demographic trends may necessitate 
a consideration of local variation. 
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DeRosa C. T. and D. H. Taylor. (Miami University). A Comparative 
Study of Homeward Orienting Ability in Three Species of Turtles: 
Chrysemys picta, Terrapene c. carolina, and Trionyx  spiniferus. 

Homeward orientation of three species of turtles (C. picta, T. c. 
carolina and T. spiniferus)  was determined following capture, dis-
p acement and reiease in a circular terrestial test arena. For 
all three species a significant orientation in the homeward direc-
tion was found. When these same animals were subjected to a phase 

• delay of six hours, both C. picta and T. c. carolina shifted their 
direction of orientation 70 0  clockwise. This indicates the use 
of the sun or some other time dependent mechanism, in conjunction 

' with an internal biological clock, for the purpose of homeward 
orientation. 

Devine, Michael C. (University of Michigan). Species Discrimin-
ation in Mate Selection by Free-Living Male Garter Snakes and 
Experimental Evidence For the Role of Pheromones. 

Individual male garter snakes of two species (Thamnophis sirtalis  
and T. butleri) were located in the field and presented with females 
of both species and experimentally treated females. Males 
invariably courted only conspecific females unless treatment was 
applied. Significant numbers of males of both species courted 
females of the alternative species which had been coated with a 
solution derived from females conspecific to the males involved. 

• Evidently, species-specific chemical cues are important as re-
leasers of male courtship and, consequently, they can have the 
effect of reproductive isolating mechanisms. The precision of 

• discrimination by Thamnophis males compared to certain lizards 
is viewed as a function of differences in the mating systems of 
the two groups. 

Dodd, C. Kenneth, Jr. (National Museum of Natural History) and 
Edmund D. Brodie, Jr. (Adelphi University). Antipredator Mechan-
isms of Neotropical Salamanders. 

Antipredator mechanisms, including immobility, various postures, 
flipping, noxious secretions, tail autotomy, and cryptic and 
aposematic coloration, of 19 species of neotropical salamanders 
were studied during the summers of 1973 and 1975. Between 65% 
and 100% of individuals of each species became immobile when 
contacted in the field. Defensive postures generally fell into 

• 8 categories: Body arched, body elevated, body coiled, limbs 
extended, limbs clasped, tail arched, tail elevated, and tail 
undulated. Flipping fell into 3 categories: coil-uncoil (Cen- 

• tral American Chiropterotriton, Oedipina), running (Mexican 
Chiropterotriton, Bolitoglossa, Pseudoeurycea), and serpentine 
(only O. uniformis). Secretions were observed in most species 
and the secretions of P. smithi and B. resplendens proved noxious 
when tasted. Predator reaction to B. subpalmata and C. multidentatus  
confirmed that salamanders do posture and/or flip to escape 
predation. The importance and interrelationships of immobility, 
postures, noxiousness, and coloration will be discussed. 
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Douglass, John F. (University of South Florida). Patterns of 
mate-seeking and burrow use in a southern Florida population of 
Gopherus polyphemus. 

Observations on courtship and combat were made during a long-term 
mark-and-release study of a population of Gopherus polyphemus at 
Archbold Biological Station in Highlands County, Florida. Dominant 
males maintained burrows of their own and visited as many as four 
different females at separate burrows during spring, summer, and 
fall. Courtship occurred at these burrows, where males head-
bobbed into the entrances and awaited the emergence of female 
occupants. As many as three different males visited the same 
female in a single season, and males tended to vist the same fe-
male from year to year despite changes in the locations of pre-
ferred burrows. Defense of burrows by both males and females 
was observed, and fighting between males occurred over access to 
females and their burrows. Large males, by assertion of their 
dominance whenever other males were encountered, maintained 
spatiotemporal territories within which where were opportunities 
to breed with particular females. Patrolling and maintenance of 
harems by males was impeded by their slowness of movement relative 
to the dispersion of the females they visited, and subordinate 
males sometimes mated with preferred females in the absence of 
dominant males. (Research supported by Archbold Expeditions of 
The American Museum of Natural History). 

Echternacht, Arthur C. (University of Tennessee). The Ameiva 
(Sauria, Teiidae) of Trans-Andean South America: Trends in 
Geographic Variation and a New Species. 

Six species of Ameiva are known or expected to occur in trans-
Andean South Ag777g7 bridgesi, edracantha, festiva, leptovhrys, 
orcesi and septemlineata. To these may be added an undescribed 
species from Colombia. With the exception of edracantha, all of 
these species show some degree of fragmentation (subdivision) of 
the dorsal scales of the head. The new species, bridgesi, 
septemlineata and orcesi essentially replace one another geo-
graphically as one moves from the wet lowlands of western Colombia 
to the dry valley of the Rio Jubones in southwestern Ecuador. The 
decreasing moisture gradient from north to south is paralleled by 
decreases in both the number of dorsal scales (as counted from 
occiput to rump or around midbody) and degree of fragmentation of 
the dorsal head scales. The adaptive significance of scale size 
is discussed. 

Fawcett, James D. (University of Nebraska at Omaha). Effects of 
Simultaneous and Sequential Treatments With Estradiol and Pro-
gesterone on the Oviduct in Ovariectomized Anolis carolinensis). 

Two weeks after ovariectomy adult lizards were injected daily 
with either saline, 10 ug estradiol-17B (E), 50 ug progesterone 
(P), or 10 ug + 50 ug P for 14 days. Two groups of lizards 
received either 10 ug E + (days 1 - 14) + 50 ug P (days 8 - 14) 
or 10 ug E (days 1 - 7) + 50 ug P (days 8 - 14). The lizards 
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were maintained on a 16:8D photoperiod at 31° C. In addition 
seven untreated ovariectomized lizards were used as initial 
controls. Results indicated that (1) all hormone treatments 
caused significant increases in oviduct-somatic indices (OSI), 
size of the uterine glands and width of the lamina propria, (2) 
increase in DST's and uterine glands in those lizards treated 
with E + P was similar but significantly different from the E-
or P-treated lizards, (3) maximal increase in height of the 
.uterine epithelium was induced by the E + P treatment for 14 
days, (4) administration of E alone induced maximal increase in 
width of the lamina propria. The E + P treatments induced 
.histological changes which were comparable to the condition of 
the preovulatory uterus. These results suggest that estradiol 
may interact with progesterone in the control of oviductal matur-
ation in the lizard. 

Feaver, Paul E. (University of Michigan) A Population Study 
of the Northern Watersnake, Natrix sipedon, in Southeastern 
Michigan. 

A population of the northern watersnake, Natrix sipedon, was 
studied from 1973 to 1976 at the E.S. George Reserve, Livingston 
Co., Michigan. Three hundred fifty individuals were marked and 
recaptured for a total of 1050 captures. Young are born in late 
August or early September. Females have one litter per season. 
Average clutch size is about 12 young per female and is positively 
correlated with female size. Both sexes mature at the age of 
24 months and at this age males range in size from 370mm to 450mm 

.svl (snout-vent length) and female range from 475 to 630 mm svl. 
Survivorship varies greatly from year to year in all age classes 
of both sexes. Life tables were constructed from the fecundity 
and survivorship data. 

Fisk, Robert M. (University of Chicago). The Role of the 
Trunk in the Locomotion of Some Scincid Lizards. 

Motion picture films were made of locomotion in a morphological 
series of skinks, ranging from fully-limbed forms (Leiolopisma  
reevesii), to those with highly reduced limbs (Chalcides chalcides). 
Preliminary analysis of these films suggests that: 1) Species 
with highly developed limbs (L. reevesii) hold their trunk off 
of the substrate and produce Tittre-g071 curvature during gaits 
'faster than a walk. Thus, the limb musculature produces most of 
the locomotor thrust. 2) Forms with moderately developed limbs 
(Chalcides ocellatus) apply the trunk to the substrate and develop 

•large curvatures uniformly down the trunk during locomotion. The 
limbs are rotated posteriorly by this axial bending, producing 
forward thrust. Some locomotor force is also derived from limb 
retraction. 3) Skinks with the most reduced limbs (C. chalcides) 
exhibit a lateral undulatory locomotion typical of other limbless 
reptiles. 4) Some skinks in which the limbs are reduced, but with 
the hind limbs larged than the fore limbs (Chalcides mionecton  
and Chalcides sphenopsiformis), produce large axia curvatures 
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of greater amplitude posteriorly. This causes posterior rotation 
of the hind limbs with little aid from the hind limb musculature. 
The above are general patterns which may be affected by the speed 
at which a skink is moving and the substrate upon which it travels. 

Forester, Don C. (Towson State University). Homing to the Nest 
by Female Desmognathus oschrophaeus, With Comments On the Sensory 
Modalities Essential in Clutch Recognition. 

During the Summers of 1972 and 1973, Desmognathus ochrophaeus  
females were moved two meters from their nests in an attempt to 
simulate natural displacement. Seventy-eight of 107 females 
(73%) successfully relocated their nest within 24 hours. Behavioral 
studies conducted in the field and the laboratory confirm the 
ability of females to locate their eggs in the presence of other 
unattended clutches. Females occassionally select and brood the 
eggs of a conspecific in preference to their own. When this 
occurred, the preferred egg mass was always more advanced develop-
mentally. Behavioral experiments point to olfaction as the sen-
sory modality most essential to clutch recognition and discrim-
ination. The effectiveness of olfactory cues apparently increases 
as a clutch develops. The adaptive significance of this phenomenon 
will be discussed. 

Fouquette, M. J., Jr. and A. J. Delahoussaye (Arizona State Univer-
sity). Sperm Morphology in the Hyla rubra Group, and its Bearing 
on Generic Status. 

Spermatozoa in the Hyla rubra group (sensu lato) differ from those 
of all other species curTTy  placed—iiiEhe genus Hyla by pres-
ence of two tail filaments rather than one. Three distinct sperm-
head shapes occur in the group; a few species fail to fit precise- 
ly these categories. Comparison of sperm structure in Leptodactyloids 
prompts speculation of possible separate origins of certain Hyloid 
groups from Leptodactyloid stocks. Anuran sperm structure seems 
conservative, and differences parallel those used as criteria in 
current classifications; thus, sperm morphology is deemed a valid 
and useful tool for anuran taxonomy. Based on the diagnostic sperm-
tail difference, plus prior definition of the Hyla rubra group, 
elevation of the group to generic status is judged valid and is 
advocated. Five species-groups within the genus are tentatively 
identified, based primarily on sperm-head shape. It is suggested 
that the two-filament anuran sperm-tail is primitive to the single 
one. 

Franz, Richard. (University of Florida). Feeding Behavior in 
the snakes, Regina alleni and Regina rigida. 

The snakes Regina alleni and Regina rigida feed on hard-shelled 
crayfish, particularly 	in the genus Procambarus. Both 
snake species capture crayfish in "ratsnake" fashion, i.e. by 
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immobilizing with their body coils. Ingestion is abdomen first 
thus taking advantage of the natural folding of the crustacean's 
appendages. Similar feeding methodologies suggest a close 
phylogenetic relationship between Regina alleni and Regina rigida. 
Analysis of gut parasites also supports tETT7EFrangement. 

Fritts, Thomas H. (San Diego Natural History Museum) Evolutionary 
• Considerations of Sizes and Shapes in Giant Tortoises of the Genus 
Geochelone in the Galapagos Islands. 

. The individual populations of giant tortoises commonly grouped as 
Geochelone elevhantopus exhibit considerable divergence within the 
Galapagos Archipeligo. Study of 26 morphometric characteristics 
of the carapace and plastron allow delineation of three major 
morphological trends. The relative position of individual popula-
tions on one of these trends is reflective of basic size and shape 
differences. Bivariate and multivariate statistics are useful in 
defining these differences. the principal morphological trends 
appear to correlate with altitudinal distributions of the taxa. 
Large tortoises are found on islands or volanic peaks of high 
elevations. Smaller tortoises tend to occur on islands of low 
relief. Some evidence exists linking size and body form to cli-
mate and plant communities at different elevations. 

Garber, Steven (Cornell University). Biogeography and Distri- 
• bution of Iguana and Cyclura in the Greater Anteilles. 

The ecologically similar lizard genera Iguana and Cyclura are 
allopatric. Cyclura is declining throughout much of its range 
in the Greater Antilles; Iguana has become established in the 
eastern Greater Antilles. Reasons for both phenomena will be 
discussed. 

Garcia-Lozano, L. Carlos, and J. Steve Godley. (University of 
South Florida). A Computer Approach to the Biogeography of the 
Herpetofauna of the Pacific Lowlands of Mexico. 

The Pacific lowlands of Mexico form a transition between the 
Nearctic and Neotropical Regions. In the same way that vegeta-
tional formations correlate with climatic patterns we hypothesize 
that clusters of herpetofaunal species correspond with plant 

• biomes. The testing of this hypothesis is accomplished by 
devising a data matrix with 105 species as individuals and their 
abundances as attributes in each of 28 (15 minute-wide) lati- 

• tudinal belts. Three qualitative and 10 quantitative similarity 
indices are used to generate similarity matrices, ordination plots 
and dendrograms. These analyses are performed on each of 18 
taxonomic and/or ecologic groupings including: Amphibia, Sauria, 
Serpentes, Reptilia (including Testudinata and Crocodilia), 
total herpetofauna (hf), terrestrial hf, arboreal/epiphyllous 
hf, fossorial hf, tropical-arboreal hf, southern affinity-arboreal 
hf, and northern affinity-terrestrial hf. 
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Gartside, Donald F. and Herbert C. Dessauer. (Louisiana State 
University Medical Center). Protein Evidence For a Narrow Zone 
of Hybridization Between the Chorus Frogs Pseudacris triseriata  
and P. nigrita. 

Proteins representing 25 presumed loci were surveyed by electro-
phoresis in tissue samples of Pseudacris triseriata feriarum  
and P. nigrita ni rita from Louisiana and Mississippi. Different 
phenotypes of ma ate dehydrogenase and isocitrate dehydrogenase 
characterized allopatric populations of the two species, but 
where their ranges meet along the Pearl River intermediate 
(presumed heterozygous) phenotypes occurred. Complete transition 
from enzyme phenotypes characteristic of one species, to pheno-
types characteristic of the other, occurred within 20 km and the 
transition area may be as narrow as 10 km. Different combinations 
of phenotypes of the two diagnostic enzymes were consistent with 
some individuals being F1 hybrids, and others, later generation 
hybrids. Two other enzymes, phenylalanyl•proline peptidase and 
heart type lactate dehydrogenase, show large changes in presumed 
allelic frequencies across the hybrid zone, but presumed alleles 
are shared between the two species. Supported by N.S.F. grant 
BMS 73-01252. 

Gillingham, James C. (University of Oklahoma). Reproductive 
Behavior of the Rat Snakes of Eastern North America, Genus Elaphe. 

The courtship and mating behavior of the eastern North American 
rat snakes Elaphe obsoleta, E. guttata and E. vulpina were studied 
in captivity over a three year period. Thirteen motor patterns 
were defined and used in the construction of sequence chains with 
subsequent analysis. Tongue-flicks, caudo-cephalic waves, for-
warded-jerking movements and other parameters were measured and 
compared at the specific level. Significant species differences 
were noted with respect to motor patterns and receptivity. The 
basic colubrid pattern was divided into the following three phases: 
tactile-chase, tactile-alignment, and intromission and coitus. 

Godley, J. Steve (University of South Florida). Ontogenetic 
Shifts in Food Habits of a Crayfish Eating Specialist: Regina 
alleni (Serpentes: Colubridae). 

The feeding ecology of Regina alleni was studied for 20 months 
in a south Florida water hyacinth community. Feeding and repro-
duction occur throughout the year with juveniles ( 200 mm TL) 
being present year-round. Libellulid odonate naiads account 
for over 96% of the prey items identified in juvenile R. alleni 
digestive tracts. Adult prey items identified in juveniles 
alleni feed primarily on hardshelled procambarid crayfish. 
Juveniles consume 6 times as many food items as adult, but adults 
eat proportionately larger prey. Prey orientation in R. alleni  
is species specific and dependent on prey morphology with 
crustaceans being injested caudally and odonate naiads head first. 
Laboratory observations indicate that juvenile R. alleni are 
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active, diurnal, visual predators and immobilize larger prey by 
weak constriction. It is suggested that these ontogenetic shifts 
in food habits are correlated with differential: (1) prey 
availability, (2) pursuit and capture success, and (3) potential 
caloric content of prey species, and that they represent the 
optimal foraging strategy for R. alleni. 

• Gong, Juliann D.-U., Elizabeth S.-F. Chao and James D. Fawcett. 
(University of Nebraska and University of Nebraska Medical Center) 
Histological Changes in the Thyroid of Ovariectomized Anolis  

• carolinensis Following Estradiol and Testosterone Treatments. 

In this study the effects of estradiol-17B (1 ug/day) and testo-
sterone (5 ug/day or 50 ug/day alone, or in combination on the 
thyroid of ovariectomized adult lizards were examined. The lizards 
were maintained on a 16L:8D photoperiod at the preferred body 
temperature of 310  C. Preliminary results indicate that all hor-
mone treatments induced increases in follicular epithelial cell 
height; however, these differences were not significantly differ-
ent from those lizards treated with saline. Maximal increase in 
size of the follicular epithelium and ratio of epithelial height 
to follicular diameter was induced by the 1 ug estradiol plus 5 ug 
testosterone treatment. The mean diameter of the large colloid 
containing follicles of lizards receiving 1 ug estradiol plus 
50 ug testosterone was less than that of all the other groups, 
but this difference was significant (PG.05) only when compared 
to lizards receiving saline. While these observations are open 

• to several interpretations, it is suggested that they indicate 
that increased levels of steroid hormones may be responsible for 
changes in the thyroid of breeding lizards. 

Greene, Harry W. (University of Tennessee). Coral Snake 
Mimicry: Does It Occur? 

Indirect evidence supports the hypothesis that certain Neotrop-
ical colubrid snakes are Batesian mimics of venomous coral snakes. 
(i) From northern Mexico to Panama the presence, arrangement, 
and relative widths of red, yellow, and black rings in Pliocercus  
change concordantly with the color patterns of different sym-
patric Micrurus. The correlation extends to three unusual local-
ized variants of the presumptive models and mimics. (ii) The 
defensive behavior of Leimadophis epinephalus consists of anterior 

• body flattening; this exposes an interscalar pattern of red and 
black bands that resembles a sympatric Micrurus. The color pat-
tern is thus not cryptic becuase it appears 	during the 

• defensive display and makes the immobile snake more easily seen. 
Leimadophis epinephalus apparently does not bite, so the color 
pattern and behavior probably do not serve as a true aposematic 
display. 
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Haas, James D. (Tufts University). Individual Differences in 
the Vocalizations of the Bullfrog, Rana catesbeiana. 

Individual differences in the mating calls of male Bullfrogs, 
Rana catesbeiana, were studied during the 1974-1975 breeding 
seasons at Pickman Pond, Bedford, MA. Fifty calls from each 
of 20 individually marked males were analyzed in terms of tem-
poral and frequency parameters. The pulse rate (pulses/sec), 
the percent croak time ((sum of the total duration of each 
croak/total duration of the call) X 100, the utilization of the 
harmonically related frequency bands within each croak, and the 
frequency modulation patterns of these bands were characteristic 
of an individual. The variance among individuals was 2-3 times 
the variance within individuals (analysis of variance; p4.0.05 
in all cases). The behavior of individual Males in response to 
a call depended upon the individual calling. Established 
neighbors evoked more calling and mild aggression (only an ap-
proach). Strangers (individuals from a distant shore or never 
previously observed in the area) evoked chasing and bouts of 
wrestling. Preliminary playback experiments, using calls 
recorded from a known neighbor and distant individuals (the 
same pond and a pond 25 miles away) yielded similar results. 
The call individuality and the behavioral data are discussed 
in terms of individual recognition and the social system of the 
Bullfrog. 

Hall, Stephen P. (University of North Carolina, Chapel Hill). 
Path Characteristics in a Population of Eastern Box Turtles. 

Box turtle movements are non-random in at least two respects: 
(1) there is a long-term tendency for turtles to remain within 
a relatively circumscribed area; (2) there is an orderly pat-
tern in short-term changes in the direction of travel within 
day-ranges. I used the Breder-Stickel method to trail turtles 
and have examined the distributions of angles turned between 
successive trail segments through a Markov-chain analysis. The 
results are related to various environmental parameters - 
weather, vegetation, and topography - and to location on the home 
range. 

Hendricks, Fred S. (Texas A&M University). Systematics and 
Evolution of Cnemidophorus tigris east of the Continental 
Divide. 

Geographic variation in scalation and patterns of Cnemidophorus  
tigris east of the Continental Divide is presented. The popula-
tion of C. tigris examined segregate into five recognizable 
units representing three chronologically disparate levels of 
divergence coinciding with the expansions and contractions of 
the Chihuahuan Desert. The marmoratus subspecies cluster and 
variolosus cluster represent the earliest divergence; pulcher  
represents an isolated and stabilized intergrade population 
formed from marmoratus and variolosus. The most recent diver-
gence has occurred within the marmoratus and the variolosus  
clusters. 

86 	 HERP. REVIEW 7(2) 	 JUNE 	1976 



Heyer, W. Ronald (Smithsonian Institution). Studies in Larval 
Amphibian Habitat Partitioning. 

The author is required to have an abstract so that he may 
orally present the paper rather than have it a title only paper. 
The author will doubtless talk on the titled subject. He is 
likely to present some data and get carried away in its inter-
pretation. 

Howard, Richard D. (University of Michigan). Mating strategies 
in Rana catesbeiana. 

Mating behavior of bullfrogs, Rana catesbeiana, was observed 
during the summers of 1974-1976 at the E. S. George Reserve in 
Livingston Co. in SE Michigan. Mating success of males was 
determined by following marked individuals. Data on factors 
influencing mate selection by females and subsequent variation 
in male mating success were also obtained. The population has 
been toe-clipped for the past 6 years, providing valuable infor-
mation on the influence of age on mating strategies. 

Jayne, Bruce C. and Harold K. Voris. (Field Museum, Chicago). 
A Preliminary Look at the Evolution of Form and Function in the 
Costocutaneous Muscle System in Marine Snakes. 

Data on the size, origin and insertion of the superior and 
inferior costocutaneous (CC) muscles are presented for 11 ter- 

' restrial, 2 amphibious and 11 completely aquatic species of 
snakes. The aquatic species exhibited more dorsal insertions 
than did the terrestrial species, for either or both the supe-
rior and inferior CC muscles. Most of the more dorsally insert 
ed inferior CC muscles had origins proximal to the cartilaginous 
tip of the rib. Some of the fully aquatic forms also showed a 
reduction in the size of the inferior CC muscles. This variation 
in the CC musculature was accompanied by an increase in the num-
ber of ventral scutes in fully aquatic species and a consequent 
departure from hte 1:1:1:1 ratio of vertebrae, ribs, CC muscles 
and ventral scutes exhibited by terrestrial snakes. Although 
there are differences in degree and detail, all forms of ter-
restrial snake locomotion involve the vertebrae, ribs, CC muscles 
and ventral scutes. Observations indicate that the CC muscles 
function in the lateral undulation of marine snakes by main- 

• taining an oval body form. 

Jeffries, William B. and Harold K. Voris. (Dickinson College and 
Field Museum). The Identification of Pedunculate Barnalces 
Found on Malaysian Sea Snakes with Notes on Their Mode and Site 
of Attachment. 

More than 1000 marine snakes from the Straits of Malacca 
(Malaysia) representing 13 species and 7 genera were surveyed 
for epifaunal organisms. The "goose barnacle", Dichelaspis  
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pellucida Darwin (Cirripedia) was found on 9 species of snakes, 
representing 5 genera. Three of the snake species examined 
were represented by relatively large samples. Twenty-five per-
cent of 345 Lapemis hardwickii examined were infested, 13% of 
326 Enhydrina schistosa, and 27% of 128 Hydrophis fasciatus. 
Some goose barnacles were found attached to every region of the 
external surface of the snakes although they appeared in greatest 
abundance on the posterior half of the body. The mode of attach-
ment of these barnacles to the surface of the snake skin has been 
examined using scanning electron microscopy. These studies plus 
field observations on the fate of the barnacles during the snakes' 
shedding, allow us to begin to understand the dynamic nature of 
this symbiotic relationship. 

Juterbock, J. Eric (Ohio State University). Significance of 
Morphological Variation in Three Species of Desmognathus (Caudata: 
Plethodontidae). 

Information concerning inter- and intraspecific relationships of 
selected characteristics to size was obtained during a study of 
the taxonomic status of Desmognathus welteri and a comparison 
with D. fuscus and D. monticola. Many of these relationships have 
not beenn-157TViously studied, while studies of others have yielded 
confusing or conflicting results. The number of costal folds 
between adpressed limbs is similar in recently transformed individ-
uals of both sexes and becomes greater for females at increasing 
sizes (SVL) in D. fuscus and D. welteri; no significant difference 
exists for D. montiTat   The number of costal folds between ad-
pressed limbs increases in the sequence monticola - welteri -
fuscus at almost any body size. The numbers of upper jaw teeth 
increase with size in both sexes and adult females have more of 
these teeth than adult males in all three species. The numbers 
of vomerine teeth remain essentially the same in females and de-
crease in males with increasing size. Males lose a few dentary 
teeth with increasing size, females gain these teeth with increas-
ing size. For all three types of teeth, numbers of teeth tend 
to increase in the sequence fuscus - welteri - monticola for any 
given size or sex. Some possible explanations of, or mechanisms 
for, these differences are discussed. 

Karlin, Alvin A., Sheldon I. Guttman, David M. Dennis, and George 
M. Labanick. (Miami University). A Biochemical and Morphological 
Analysis of the Relationship of Plethodon longicrus and P. 
yonahlossee. 

Plethodon yonahlossee Dunn, 1920 and Plethodon longicrus Adler 
and Dennis, 1962 were collected from their type localities and 
three intermediate localities during the spring and summer of 
1975. The taxonomic status of Plethodon longicrus was re-evalu-
ated based on morphological analysis of color pattern and costal 
folds, and electrophoretic analsyis of 21 enzymatic and non-
enzymatic loci. 
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Keen, W. Hubert. (Kent State University). Effects of Temper-
ature and Moisture on the Foraging of Desmognathus ochrophaeus. 

The effects of temperature and moisture on the foraging success 
of Desmognathus ochrophaeus were studied during one annual cycle 
of the surface activity in northeastern Ohio. Foraging success 
was independent of temperature above a certain minimum level, 
and thus during most of the annual activity period. Length of 
the seasonal activity period was defined by minimum temperature, 
with activity diminishing and ceasing when temperatures were in 
or below the 0°-5 0C range. Foraging success was directly corre- 

. lated with habitat moisture over a wide range of moisture levels, 
resulting in poor feeding success for salamanders in habitats 
of marginal quality. Other studies suggest that absolute abun-
dance of prey and interspecific interactions are not critical 
factors determining predation success of D. ochrophaeus at the 
study site. The suitability of habitat with respect to mois-
ture, and length of the seasonal period when temperatures exceed 
some minimum level, thus appear to determine the overall foraging 
success. 

Krouse, John R., Frank J. Evans and James D. Fawcett. (Univer-
sity of Nebraska at Omaha). Testicular Responses to Different 
Doses of Melatonin in the Lizard Anolis carolinensis. 

During the second week of December, 32 large (mean body weight, 
5.67 g) Anolis carolinensis were randomly separated into four 

• treatment groups: saline control, 2 pg melatonin (M), 10)ug M 
or 50 ug M. In addition six lizards were killed as initial con-
trols. Injections of 0.05 ml were given subcutaneously in the 
neck region for 14 days. The lizards were kept on a 16L:8D 
photoperiod at 31° C. The mean gonadosomatic indices (GSI) of the 
treated lizards were not significantly different from each 
other, and all had larger CST's than did the initial controls. 
However, the GSI of lizards receiving 2 )ug M was not signifi-
cantly different from the initial controls. Histological analysis 
showed that the 10 )ug M and 50 pg M treatments caused a signi-
ficant increase in diameter of the seminiferous tubules. The 
50 ig M treatment produced maximal growth of the seminiferous 
tubule epithelium and all stages of spermatogenesis. Conversely, 
growth of the seminiferous epithelium in the 2 pg M-treated 
lizards was significantly inhibited, the lumina of the tubules 
were filled with debris and spermatozoa were sparse. These 
results suggest that dosage determines whether melatonin will 
stimulate or inhibit testis maturation in A. carolinensis. 

• Krzysik, Anthony J. (University of Pittsburgh). Comparative 
Demographic Ecology of Desmognathus in Western Pennsylvania. 

No Abstract Received. 
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Lotter, Fred and Norman J. Scott, Jr. (University of New 
Mexico). Studies on the Polymorphic Salamander Plethodon  
cinereus in New England: Ecologicql Differentiation of the 
Morphs and Reproductive Ecology. "PAPER WITHDRAWN. 

Studies of geographic and temporal variation in morph fre-
quencies in New England (exclusive of Maine) show that the 
black morph is less adapted to cold climates than the red or 
striped morphs. In a dimorphic population of 30% black and 
70% striped individuals the black frequency was significantly 
higher among juveniles than adults, indicating actual dif-
ferential mortality. Young adult females apparently deposit 
eggs every other year, while older ones lay every year. There 
is a positive correlation between female size and the number 
of mature ovarian eggs possessed. Female blacks reach repro-
ductive maturity at a larger size than striped females. 

Lynch, John D. (University of Nebraska-Lincoln). The 
Systematic Significance of Variation of the Coccyx in Some 
South American Leptodactylid Frogs 

The anterior end of the coccyx in Batrachophrynus brachydactylus, 
B. macrostomus, and Telmatobufo venustus exhibits vertebral 
Torm. The sacrococc7777iTticUT=Fis bicondylar in all 
three species and none has prezygapophyses on the coccyx; all 
three species have transverse processes and large spinal nerve 
foramina on the coccyx. These features are consistent with the 
idea that deletion of a vertebra through the sacrum has occurred. 
If that is so, the ancestors of Batrachophrynus and Telmatobufo  
should exhibit nine presacral vertebrae, a character-state 
heretofore associated only with the archaic frog family Leiopelmatidae. 

Malaret, Luis. (University of Kansas). A Field Study of the 
Northern Prairie Lizard, Sceloporus undulatus  garmani. 

During the summer of 1974 northern prairie lizard, Sceloporus  
undulatus garmani, were studied in the northern edge of the 
sandhills in Bennett Co., South Dakota. The lizards were 
closely associated with the yucca plant (Yucca glauca)  which 
was used as basking sites, protective and nocturnal retreats. 
A bimodal pattern of activity was apparent; the lizards were 
most active between 0900 and 1200 and then activity decreased, 
increasing at 1700. The density was 4.2 individuals per hectare. 
This species was the most commonly observed reptile in the 
study area. Hatchlings were first observed on July 22. The 
ecological significance of these data will be discussed. 

Maple, William T. (Bard College, Annandale-on-Hudson, NY). 
Competition Avoidance Mechanisms in Three Species of Desmognathus. 

Population structure, life history parameters, and larvae were 
studied in five populations of D. quadramaculatus, D. fuscus, 
and D. monticola in Ohio, West Virginia and North Carolina 
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an attempt to determine the strategies which promote coexistence 
between ostensibly competing congeners. Where fuscus is 
sympatric with monticola  in W. Virginia it has 77717r repro-
ductive effort than the allopatric Ohio population, suggesting 
a more K-selected strategy where congerers interact. These 
sympatric fuscus  also have longer larval periods than allopatric 
Ohio fuscus (24 mo vs 11 mo). In N. Carolina, the larval period 
of monticola  is the same as in W. Virginia (13 mo), however sym-
patric quadramaculatus,  has a 24 mo larval period. In addition, 
the larvae of the larger of two sympatric congeners (W. Virginia 
fuscus  and N. Carolina guadramaculatus)  tend to grow and absorb 

. their yolk faster, and have a greater allometric head growth 
than the smaller monticola.  These differences between larvae 
could act to reduce competition by promoting habitat separation 
and by exaggerating size differences permitting the young to 
exploit different-sized prey. 

Marangio, Michael S. (Louisiana State University, Baton Rouge). 
The occurrence of neotenic rough-skinned newts (Taricha granulosa) 

 in montane lakes of southern Oregon. 

Populations of neotenic rough-skinned newts were found in 7 lakes 
and ponds at elevations from 5720-6060 feet above sea level in 
the southern Cascade Mountains of Oregon. In localities where 
large numbers were observed, the proportion of salamanders retain-
ing gills or gill stubs ranged from approximately 85-100 percent. 

' Terrestrial conditions in the study area are harsh, due to long, 
cold winters and dry summer seasons. By remaining in the more 
stable aquatic environment, salamanders can better survive the 

• drastic climatic changes. Taricha granulosa  in the study area 
are probably facultative in their ability to metamorphose, since 
they are found with varying gill lengths, and gills are resorbed 
in the laboratory with and without exposure to thyroxine. 

Mautz, William J. (Cornell University). Resource Partitioning 
by Lizards in a Cave Habitat. 

Lepidophyma flavimaculatum  (Xantusiidae) and Phyllodactylus  
lanei (Gekkonidae) occupy a system of caves formed by piles of 
granitic boulders at Puerto Marquez, Guerrero, Mexico. Both 
species are found on rock walls and in recesses inside the caves 
by night and day. While P. lanei frequently emerge onto the 

' surface at night, L. flavimaculatum  do so very rarely. Individual 
L. flavimaculatum  occupy specific perch sites within caves and 
Torage inside both by night and day. P. lanei feed on small 

• arthropods, while L. flavimaculatum  feed 7117,77t exclusively on 
the fruit of fig trees (Ficus  spp.) which falls among the boulders 
and becomes available to the lizards inside. 
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Maxson, Linda (University of Illinois, Urbana). Convergent 
Evolution in the Hylid Frog Anotheca. 

Protein evolution is primarily a divergent process, proceeding 
independently of organismal or morphological evolution (Wilson et al., 
PNAS, vol. 71, 1974). This makes proteins ideal tools for de- 
tecting cases of convergent anatomical evolution. A probable 
instance of convergent evolution, involving the monotypic genus 
Anotheca, was detected by comparative studies of serum albumin. 
On the one hand, Anotheca albumin is shown to be as similar to the 
albumins of several North American Hyla as the albumins of the 
North American Hyla are to one another. On the other hand, Anotheca  
albumin is very different from the albumins of the marsupial tree 
frogs, as different as are those of Hyla. Phylogenetic analysis 
of the albumin data indicates that Anotheca is phyletically a 
member of the subfamily Hylinae. Thus, its placement in the 
Amphignathodontinae was due to convergent morphological evolution 
in Anotheca to resemble the other genera of marsupial tree frogs. 

Mc Coid, Michael J. (San Diego Natural History Museum). 
Preliminary Remarks on Introduced Populations of Clawed Frogs 
(Xenopus laevis) in Southern California. 

Aspects of the biology of selected populations of X. laevis have 
been studied in southern California since 1974. Population den-
sities, growth rates, and reproduction are estimated for popula-
tions in San Diego and Riverside Counties. Analyses revealed 
different densities and differential growth rates between adjacent 
populations. Reproductive characteristics of these populations 
are described. Frogs were found to breed as early as November 
and as late as June. 

McDiarmid, Roy W. (University of South Florida) and John W. 
Wright (Natural History Museum, L.A. Co.). Chromosomes and the 
Relationship of the Scincid Lizard Neoseps reynoldsi Stejneger. 

The meager chromosomal data available for the scincid lizard 
are sufficient to indicate a high level of chromosomal conser-
vatism in the family. Using this apparent conservatism as a 
basis for a phylogenetic hypothesis, we examined the karyotypes 
of Neoseps reynolsi and 19 species of Eumeces, the group from 
which N. reynoldsi is thought to have been derived. These 19 
species are representative of 11 of the 15 species groups of 
Eumeces as proposed by Taylor. N. reynoldsi and all but one 
species of Eumeces share essentially the same karyotype: 2N = 
26 with sixT777—of biarmed macrochromosomes and seven pairs 
of uni- and biarmed microchromosomes. The unique karyotype is 
that of E. schniederi. This karyotype consists of 2N = 32 with 
no macro-micro dichotomy, and is apparently identical to the 
karyotype of Scincus officinalis, a representative of a group 
thought to be closely related to the relatively primitive 
E. schniederi. Evolutionary and zoogeographic implications of 
these findings are discussed. 
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Means, Bruce. (Tall Timbers Research Station). Geographic 
Body Size Variation, Life History, and Growth Among Populations 
of a Streamside Salamander (Desmognathus brimleyorum)  on Adjacent 
Mountains. 

No Abstract Received. 

Miller, Paul. 
A Demographic Study of the Chorus Frog, Pseudacris triseriata.  

Chorus frogs, Pseudacris triseriata,  were studied in a piedmont 
environment (eievation=1450 meters) near fort Collins, Colorado, 
in the summer of 1975. The population studied was found to 
differ from proximate montane (70 Km away, elevation=2900m) popu-
lations of chorus frogs in the following ways: piedmont adults 
disappeared after the breeding season, piedmont frogs reached 
sexual maturity in one summer and piedmont frogs were more 
nocturnal and crepuscular than the more diurnal montane frogs. 
Individual growth rates of piedmont juvenile frogs were similar 
to growth rates reported for montane juvenile frogs. These 
differences are reflection of the different demographic strategies 
of this species in two environmental situations. 

Mitchell, Joseph C. and M. J. Fouquette, Jr. (Arizona State 
University). A Gynandromorphic Cnemidophorus inornatus  (Sauria: 
Teidae). 

A morphological and histological description of a gynandromor-
phic Whiptail lizard is presented. The specimen appears typical 
of Cnemidophorus inornatus  arizonae and seems to be a functional 
male. There are paired hemii7T7s7there is a testis and male 
ducts on the left, but an ovary with yolked follicles on the 
right. The possibility is discussed that the individual resulted 
from hybridization of a male C. inornatus  X female C. uniparens  
(a sympatric, thelytocous species). 

Novotny, Elizabeth Sherman. (University of Vermont). Effects of 
Thermal and Water Stress on Heart Rate in Bufo americanus  and 
Bufo marinus.  

' Heart rates were measured in Bufo americanus  and B. marinus  as 
the toads were heated from 10°C to 30 0C under difTerent humidity 
conditions. Toads heated in an environment in which much water 
is lost from the skin (low humidity) exhibit higher heart rates 
than toads heated in a situation in which less water is lost 
(high humidity or oil-coated skin). This is especially notice-
able at higher body temperatures. These results suggest that 
the elevated heart rates in the low humidity (high water loss) 
environment facilitate the replacement of water in the skin by 
the more rapid circulation of the blood. 
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Nowak, Robert T. and Edmund D. Brodie, Jr. (Adelphi University). 
Rib Penetration as an Antipredator Mechanism in Pleurodeles 
waltl. 

The skin of salamanders contains granular glands which, in some 
species, produce a secretion which repels predators. The ribs 
of Pleurodeles  waltl (family Salamandridae) penetrate the 
epidermis of thT=Eeral body wall in a localized aglandular 
region surrounded by granular glands. The ribs of P. waltl are 
longer than those of other salamandrids of similar sizT7Taricha 
granulosa, Paramesotriton hongkongensis, Salamandra  salamandra). 
Each rib, distal to its myoseptum, is surrounded by a oose 
sheath of connective tissue. Costal musculature inserts onto 
the anterior surface of each rib proximal to the myoseptum and 
other muscle fibers insert onto the connective tissue sheath. 
The tip of the rib lies just beneath the inner surface of the 
skin and is drawn forward penetrating the skin when certain 
antipredator postures are assumed. The tip of the rib would 
presumably transmit the secretions from the skin of salamander 
to a would-be predator causing increased pain if the rib tip 
lacerates the predator. 

Obert, Hans-Joachim (University of Bonn, Germany). Hormonal 
Influences on Calling and Reproductive Behavior in Anura. 

In mid-European anura two distinct forms of reproductive and call-
ing behavior are apparent. In the "linear type" only a single 
self contained calling and reproductive period occurs. The develop-
ment of the endocrine organs during the reproductive period are 
of linear pattern. The interstitial tissue in the testes ex-
hibits a gradual recession in the activity of the androgen-pro-
ducing cells. Members of the Ranidae and Bufonidae families 
belong to this type. In the second, the "oscillatory type", 
several separate calling and reproductive periods occur. They 
are interrupted by pauses in which no mating calls and deposition 
of eggs can be observed. The members of the Discoglossidae 
family belong to this type. In these toads the development of 
the endocrine organs shows oscillatory decrease and increase. 
Within the calling periods the toads are highly stimulated via 
androgenic hormones. The 3B-steroiddehydrogenase is highly 
active in the interstitial tissue. Within the pauses however 
the interstitial cells are less active. The activity of the 3B-
steroiddehydrogenase is low. One of the most importartadrogenic 
hormones, controlling calling behavior, is the testosterol be-
cause it induces atypical mating calls. It is suggested that 
other androgenic hormones, together with testosterol, control 
calling and mating behavior in anura. 

Packard, Mary J. and Gary C. Packard. (Colorado State University). 
The Influence of Melatonin on Reproductive State in Male Callisaurus  
Draconoides. 
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Male Callisaurus draconoides were injected with 5 )ug melatonin 
per day for 20 days; and matched control animals were given daily 
injections of the saline vehicle. Testes subsequently were pre-
pared for histologic examination, and were classified as being 
near peak activity or as being in a state of regression. Testes 
from animals injected with saline were at peak activity, whereas 
those from lizards receiving exogenous melatonin were undergoing 
regression. Thus, melatonin, the putative hormone of the pineal 
gland, has an antigonadal effect similar to that reported for other 
vertebrates. 

Pefaur, Jaime E. (Nuseum of Natural History, The University of 
Kansas). Ecological Study of Tropidurus peruvianus in Southern 
Peru. 

Tropidurus peruvianus is an inhabitant of areas characterized 
by xeric vegetation. In Arequipa, Peru, it is distributed from 
the coast to the tolar mesothermal belt at an elevation of 2800 m, 
but does not occur in the extensive sandy desert plateaus. A 
12 month- study of a population in the "Lomas" formation of the 
southern Peruvian coast, showed that T. peruvianus inhabits only 
the temporarily short-grass lower belts. Occasionally it extends 
upward in narrow tongues of xeric vegetation to the top of the 
"Lomas" at 1000 m, avoiding the more densily vegetated ravines 
where wetter conditions prevail  throughout the year. A higher 
proportion of individuals were caught during the dry season. 

Perrill, Stephan A. (Butler University). Color Preference in 
. Eumeces inexpectatus. 

In a laboratory test, lizards were given the choices of red, 
blue and neutral. Juveniles and adults showed a convincing 
preference for red. The preference for red shown by adults 
possibly facilitates sexual identification during the mating 
season when the male's head is red-orange. The lack of response 
to blue may indicate an avoidance of blue. The avoidance could 
reinforce tail-wag, a submissive posture displayed predomin-
antly by blue-tailed juveniles and hatchlings. Similarly the 
juvenile response may be an avoidance of blue facilitating dis-
persal, or a response established in early development but not 
functional until sexual maturity. 

Phillips, John B. (Swarthmore College). Possible Use of Weak 
Magnetic Fields by Orienting Salamanders. 

Twenty-nine Cave Salamanders (Eurycea lucifuga) were collected 
in Giles Co., Va. and Greenbrier Co., W. Va. in August 1975 
and placed in one of two training situations in which their 
principle direction of movement is either parallel to the true 
N-S axis (of approximately the same magnitude and vertical 
component but shifted clockwise 90° in the horizontal plane). 
Both groups are housed in light-proof corridors which have 
compartments containing limestone at either end. Movement 
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through the corridors is encouraged by shifting a water supply 
from one end to the other at two day intervals. Both corridors 
are aligned along the true N-S axis, but one is contained in a 
coil which produced the altered field in which the N-S axis is 
perpendicular to the corridor. For testing all 29 animals are 
released in the center of a cross-shaped testing apparatus (a 
combination of the two training corridors) which is aligned to 
coincide with the cardinal compass directions. Tests are carried 
out in both the normal and altered fields in order to shift 
the magnetic expected directions relative to other possible cues. 
In a number of the tests, representing each control situation, 
the two groups segregated significantly (P-(.05) along the axes 
corresponding to the trained directions relative to the magnetic 
field. 

Phillips, William L. and Robert H. Mount. 
Relationships Within the Genus Acris (Anura: Hylidae) in Alabama. 

The relationships among Alabama populations of cricket frogs 
were studied from 1973-76. Characters separating Acris crepitans  
from Acris gryllus were established after examining in  
from aTTOTatric populations and used to determine the nature of 
the apparent intermediacy in sympatric populations. Introgression 
is apparently occurring in the Fall Line Hills physiographic 
province. Examination of collections made from one sympatric 
population over a 29-year period indicate that characteristics 
usually associated with A. crepitans are apparently more adaptive 
in the area inhabited. 

Plummer, Michael V. (Harding College). Reproduction and Growth 
in the Turtle, Trionxy muticus. 

Male Trionx muticus mature in their fourth year at a plastron 
lengt o 	7E—aria—females mature in their ninth year at 140 mm. 
Clutch size averaging about 11 eggs, and number of clutches, 
are related to body size. Hatchlings have a mean plastral length 
of 24.5 mm and double in length by the end of their first year. 
Young males grow about 2 mm per month; females grow 2-3 mm per 
month. Growth rate decreases with maturity. Growth is individ-
ually variable and changes seasonally and yearly. 

Pough, F. Harvey, Gary Kwiecinski, and Willy Bemis. (Cornell 
University). Melanin Deposits Associated With the Venom Glands 
of Snakes. 

Melanin in the skin and superficial muscle and connective tis-
sue in the heads of crotaline snakes (more than 25 species in 
the genera Agkistrodon, Bothrops, Crotalus, Lachesis, Sistrurus, 
and Trimeresurus) is locatlized over the braiii-70Trenom glands. 
Melanin was tound in 5 sites associated with the venom glands. 
There is some reciprocity in distribution of melanin between the 
sites, and two high altitude rattlesnakes had denser melanin 
deposits than the other species examined. Colubrid snakes have 
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no comparable melanin deposits except for two opisthoglyph 
genera, Leptophis  and Oxybelis,  which have dense melanin de-
posits covering the superior labial glands (Duvernoy's Glands). 
Melanin in all these snakes is found in dorsal and dorsalateral 
aspects where it would intercept solar radiation before it 
reached the venom gland. This shield of melanin may reduce 
photodetoxification of venom in the gland by ultraviolet and 
visible light. 

• 

Pough, F. Harvey, Margaret M. Stewart, and Richard G. Thomas 
(Cornell University, SUNY Albany, Cornell University). 

• Physiological Basis of Habitat Partitioning in Jamaican 
Eleutherodactylus.  

Physiological characteristics of 4 species of Eleutherodactylus  
from Jamaica correlated well with differences in microhabitat 
distribution. Eleutherodactylus  cundalli and E. gossei  are 
endemic to Jamaica while E. planiTT)TEM—and  E. johnstonei  are 
introduced. The native species are more abundant in cool, 
moist microhabitats while the introduced species are more 
common in warmer, drier areas. Frogs were acclimated to 20°C 
and a 14:10 L:D photoperiod to test several physiological 
characteristics. The introduced species tolerate greater heat 
and dryness than the native species. 

Native Species Introduced Species  
X Selected Temp. (°C) 	22.1 - 22.9 	25.7 - 27.3 
CTM ( °C) 	 36.0 - 36.0 	38.7 - 39.2 
Grit. Water Loss 	 23.9 - 26.8 	34.9 - 41.3 
Evap. Rate (mg/cm hr) 	24.7 - 29.6 	24.7 - 27.6 

These physiological diffferences provide a basis for observed 
• differences in distribution and activity. 

Ralin, Dennis B. (Kentucky State University, Frankfort). 
Behavioral and Genetic Differentiation in a Diploid-Tetraploid 
Cryptic Species Complex of Treefrogs. 

Two mating call parameters and 2 protein loci in diploid (Hyla 
chrysoscelis)  and tetraploid (H. versicolor)  populations are 
analyzed in a transect from central Texas to the Atlantic Coast. 
Four groups of populations can be distinguished in the complex. 
Eastern diploid populations have fast pulse rates, long calls, 
are fixed for the Ldb-100 allele, and have high frequencies 
of the Mdh1-83 al1717. Western diploid populations have very 
fast puT7T-rates, short calls, are fixed for the Ldb-13 allele 
and have lower frequencies of the Mdhl-83 allele. Southern 
tetraploid populations have slow pulse rates, intermediate length 
calls, approximately equal Ldb-100/Ldb-13 frequencies, and inter- 

. mediate Mdhl-83 frequencies. Northern tetraploid populations 
have veiT7Tow pulse rates, intermediate length calls, very high 
Ldb-100 frequencies, and high frequencies of Mdhl-83. Initial 
mating call differentiation in H. chrysoscelis  was probably 
slight prior to giving rise to the tetraploid in the southwestern 
part of the range. Differentiation of the Eastern and Western 
diploids probably came about as a result of character displace-
ment between sympatric Western diploid and Southern tetraploid 
populations. Subsequent occupation of similar geographic areas 
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has resulted in parallel gene frequencies and mating calls in 
allopatric diploid and tetraploid populations. 

Pregill, Gregory K. (University of Kansas). Morphology of 
the neck region in Coluber constrictor (Serpentes: Colubridae). 

Dissection of the axial musculature of numerous individuals 
of the racer Coluber constrictor has demonstrated that cranial 
mobility is effected most by several muscles confined to the 
neck region. Otherwise, the skeletal and muscular composition 
of the neck region is nearly identical to that of the trunk. 
This neck-trunk uniformity is necessary to insure smooth, 
synchronous flexion during locomotion, but apparently the ar-
rangement has obscured the history of the neck region in 
colubrine snakes. The cervical muscles probably have been 
retained from a lizard ancestry, but homologies are uncertain. 
Work is now in progress to trace the morphological history of 
the ophidian neck region. Hopefully the results will be use-
ful in understanding the evolution and functional significance 
of cranial mobility in snakes and other limbless vertebrates. 

Sever, David M. (Saint Mary's College). Identity of an 
Enigmatic Eurycea (Urodela: Plethodontidae) from the Great 
Smoky Mountains of Tennessee . 

Willis King reported in 1939 the presence at altitudes below 
933 m in the Great Smoky Mountains of Tennessee an enigmatic 
Eurycea distinct from sympatric E. bislineata but clearly 
showing affinities with that species. After recent dis-
covery of King's specimens, they were compared to the type 
series of E. junaluska from Graham County, North Carolina, 
and no difFerences were found in seven morphological char-
acters. King's specimens are thus referred to E. junaluska, 
extending the known range of this species northwestward into 
three more major drainages of the Tennessee River. When compared 
to three samples of Smoky E. bislineata, King's E. junaluska 
differed from all samples in pigmentation, mean number of 
prevomerine teeth, and mean tail percent of total length. 
There was considerable variation among the samples of E. 
bislineata in other characters, some of this variation perhaps 
relating to altitudinal differences among localities for the 
samples. Some preliminary data indicate that Smoky Mountain 
E. junaluska may have a different breeding season than sympatric 
E. bislineata. 

Thornton, Okla W. 
The Status of the 

The Houston Toad, 
of extinction. A 
locate and define 

and Robert A. Thomas (Texas A&M University). 
Houston Toad, Bufo houstonensis. 

Bufo houstonensis, is probably on the verge 
concerted effort in the spring of 1975 to 
extinct populations revealed only two existing 
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in Bastrop and Burleson Counties, Texas. The toad has not been 
observed at any of the other previously known localities since 
1967. Endangered status is probably due to habitat manipulation 
and hybridization. During the spring, 1976, a study was con-
ducted to correlate environmental parameters with the toad's 
breeding activity. Data reveal that a number of factors appear 
to be involved in stimulating activity. 

Tomson, Libby H. (Mississippi State University). Sun-Compass 
Orientation in Four Species of Ambystoma.  

No Abstract Received. 

Trauth, Stanley E. (Auburn University). Seasonal Ovarian 
Histology of the Eastern Collared Lizard, Crotaphytus collaris  
collaris  (Say), from Arkansas. 

The paucity of literature pertaining to lizard ovarian mor-
phology led to this study of the histology of ovarian struc-
tures. Lizards were collected during the activity seasons of 
1971-1972. Degenerating corpora lutea remain in the ovary as 
corpora albicantia and persist throughout the life of the 
lizard. Two types of follicular atresia are found to exist; 
both types in the regressed condition macroscopically resemble 
corpora albicantis. This indicates that macroscopic counts of 
corpora albicantia to estimate reproductive potential should 
be rejected and microscopic analyzes be adopted. 

Van Devender, Robert Wayne (University of Michigan). Comparative 
Demography of Basiliscus basiliscus. 

Two local populations, 2.5 airline km apart, of Basiliscus  
basiliscus  were studied between 1971 and 1975 to determine if 
demography varied microgeographically. Size and age at maturity 
(130-135 	 SVL and 16-20 months, respectively) were identical 
at both sites; but females at one site produced two extra 
clutches per year (7 vs. 5) despite similar reproductive seasons. 
Females at the former site also produced larger clutches at 
most sizes (egg no. = -18 + 0.177SVL vs. egg no. = -12.7 + 
0.137SVL, respectively). Significant annual and site differences 
were also seen in juvenile female and egg survivorship, respec-
tively. All results are consistant with the hypothesis that 
these lizards react to local differences in the predictability 
of egg mortality by altering energy expenditure for reproduction. 

Veloso, Alberto and Patricia Iturra. (Universidad de Chile). 
Chromosome Evidence for Different Phyletic Lines in the Frog 
Genus Eupsophus  (Amphibia: Leptodactylidae). 

The species presently included in Eupsophus  can be separated into 
two groups on the basis of morphology and karyology. E. roseus  
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(2n=30) and E. vertebralis (2n=28) are included in the roseus 
group and have high chromosome number and the presence 67ITIo-
centric chromosomes. E. monticola (2n=26), E. nodosus (2n=22) 
and a new species E. tumultuosus (2n=26) comprise the nodosus  
group with only submetacentric and metacentric chromosomes. In 
the nodosus group an intercalary secondary constriction in chro-
mosome and morphology, we consider the roseus and nodosus group 
to be generically distinct. The name Alsodes (Bell 1843) is 
available for the nodosus group. 

Voris, Harold K. and Helen H. Voris. (Field Museum, Chicago). 
The Natural Food and Feeding Behavior of a Marine Snake, Enhydrina 
schistosa (Hydrophiidae). 

The stomach contents of 364 adult and 516 juvenile Enhydrina  
schistosa collected from the Straits of Malacca over a 10 month 
period have been analyzed. The principal food of both adults 
and young are catfish of the family Tachysuridae. The diet of 
adults is slightly more generalized than that of the young. 
Twenty-five juvenile E. schistosa between the ages of one and 
six weeks were observed feeding a total of 42 times in the 
laboratory. Feeding behavior followed a constant pattern which 
included seven discernible components: Search, Recognition, 
Strike, Hold, Pre-ingestion positioning, Ingestion, and Post-
ingestion. There is some evidence that several of these feeding 
stages include behaviors which are specializations to feeding 
on prey which have large, barbed, poisonous pectoral and dorsal 
spines, and to feeding in flowing water. 

Wake, David B. and Ronald W. Marlow. (University of California). 
A New Species of Plethodontid Salamander From the California 
Desert. 

An undescribed species of Batrachoseps has recently been dis-
covered in the Inyo Mountains of California. This desert moun-
tain system has previously been thought to provide inhospitable 
habitats for plethodontid salamanders. The new species, found 
in several canyons, is the most generalized member of the genus, 
and seems to represent a very early derivative of the Batrachoseps  
lineage. Relationships within Batrachoseps are discussed. In 
osteology the new species is closer to the postulated common 
ancestor of the tribe Bolitoglossini (including Batrachoseps, 
Hydromantes, and the neotropical genera) than is any other living 
species. 

Wake, Marvalee H. and Susan M. Case. (University of California). 
The Immunological Comparisons of Caecilian Albumins. 

Analysis of relationships of six genera of caecilians (Amphibia: 
Gymnophiona: Ichthyophis, Dermophis, Gymnopis, Caecilia, 
Geotrypetes, Boulengerula) by microcomplement fiRTET67iave 
immunological distances of from 70 units to 210 units for Dermophis  
sera to sera of the other genera. Times of divergence indicated 
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for these genera are consistent with those postulated on zoo-
geographical grounds. Gymnopis and Dermophis appear to have 
diverged from each other in the Oligocene, Dermophis from the 
Caecilia stock in the early Eocene, adn the Dermophis stock from 
the African and the southewat Asian stocks in the early and mid-
Cretaceous. 

Wassersug, Richard J. and Stevan J. Arnold (University of Chicago). 
Differential Predation on Tadpoles, Metamorphosing Individuals 
and Frogs by Garter Snakes (genus Thamnophis). 

Garter snakes are common predators on frogs and tadpoles. Stomach 
contents of wild-caught garter snakes, Thamnophis sirtalis and 
Thamnophis elegans, show a preponderance of anuran prey at the 
peak of metamorphic transformation. Laboratory experiments using 
Thamnophis sirtalis as a predator and the chorus frog Pseudacris 
triseriata as a prey show that T. sirtalis capture significantly 
more individuals in transformation than postmetamorphic frogs. 
On land, transforming individuals are less successful as escaping 
snakes than are juvenile frogs. The retention of the tail in 
transforming individuals appears to hinder saltatory locomotion. 
In water, transforming larvae appear to be hindered in their swim-
ming by protruding forelimbs. By positioning themselves at the 
margins of ponds, snakes may increase their chances of encounter-
ing transforming anurans. By emerging at night, transforming 
anurans spend a disproportionately short time in metamorphic trans-
formation. Snake predation and other hazards may have selected 
for the rapid metamorphosis of anurans. 

Weatherby, Craig and Sheldon I. Guttman. (Auburn University and 
Miami University). Enzymatic Inheritance in the Queen Snake, 
Regina septemvittata. 

A variety of enzymes and other proteins from various tissues of 
the progeny from 10 female Re ina septemvittata were analyzed 
electrophoretically. The a e es of the polymorphic loci were 
inherited codominately in typical mendelian fashion. 

Werner, J. Kirwin and Mark B. McCune. Amphibian Productivity 
in a Northern Michigan Pond . 

Total amphibian productivity was estimated during the spring and 
summer of 1974 within an enclosed pond-marsh habitat in the 
Cyrus H. McCormick Experimental Forest, Baraga County, Michigan. 
Eight species were encountered within the study area, three of 
which, Notophthalmus viridescens, Rana catesbeiana, and R. pipiens  
were found only occasionally, did not appear to breed, and were 
not included in producivity estimates. Total productivity was, 
estimated as 70 Kcal/m 4/yr. ,Individual figures were 27 Kcal&L/yr 
for Hyla crucifer, 14 Kcal/m 4hr for Bufo americanus, 17 Cal/m 4/yr 
for R. cjITITETEg7 6 Kcal/mL/yr for R. sepTTFIEF7EaTis,  and 
6 Kcal/m /yr for R. sylvatica. Approximately 95% of all productiv-
ity was involved in the growth and development of tadpoles. 
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Wills, Fred H. (Texas A&M University). Geographic Variation in 
Sceloporus parvus Smith. 

The iguanid lizard Sceloporus parvus occurs in eastern Mexico 
along the Sierra Madre Oriental from northern Coahuila to 
Hidalgo. Two subspecies have been described to date. Examin-
ation of approximately 300 specimens revealed that intrapopula-
tion variation of scalation is considerably greater than pre-
viously known. Data were analyzed using various univariate 
and multivariate methods. It was found that variation is 
essentially clinal from north to south within the species' 
distribution. A disjunct population in west-central Tamaulipas 
was found to be well-differentiated from other populations. 

Wilson, A. C. 1 , G. L. Bush 2 , S. M. Case 3 , J. L. Patton 3 , and 
M.-C. King4 . (1- University of California, Berkeley 2- Univer-
sity of Texas, Austin, 3- University of California, Berkeley, 
4- University of California, San Francisco). An Analysis of 
Rates of Chromosome Evolution and Speciation in Vertebrates. 

To test the hypothesis that organismal evolution is largely 
dependent on gene rearrangement, chromosomal diversity was 
examined in 225 genera of vertebrates also possessed a fos-
sil record. Chromosomal evolution has been faster in mammals, 
which have also evolved rapidly anatomically, than in other 
vertebrates. Rates of protein evolution appear similar in 
all groups. Social structuring of mammalian populations may 
promote both rapid fixation of gene rearrangements and rapid 
speciation by effectively creating many small populations 
isolated from each other. Such small populations are not 
found in other vertebrates and consequently rates of chromo-
some evolution and speciation are much lower. 

Wygoda, Mark L. (University of South Florida). Terrestrial 
Activity of Kinosternon baurii in a Seasonal Hardwood Swamp 
Forest. 

A population of Kinosternon baurii was studied using the mark-
recapture method from March, 1975 to April, 1976 in and around 
a temporary pond in Hillsborough County, Florida. Movements 
into and out of the pond were monitored by a drift fence and 
pitfall traps encircling the pond. Trailing devices were 
attached to the carapace of selected emigrants to determine 
direction and distance of terrestrial movement. A total of 
157 captures was made on a marked population of 67 turtles. 
The sex ratio of 66 turtles was le: 2.009... Terrestrial activity 
was positively correlated with incidence of rainfall 48 hours 
previous to capture. Turtle density in the pond was correlated 
with water level. Minimum densities occurred during lowest 
water levels when turtles were burrowed underground in the 
surrounding forest and during high water levels when turtles 
presumeably were foraging in nearby seasonal swamps. 
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Gray Treefrog 
Hyla versicolor  

Wortham, J. W. Edward, Jr. and Judith A. Murphy. (Old Dominion 
University). Scanning Electron Microscopy of Some Salamander 
Spermatozoa. 

No Abstract Received. 

Zappalorti, Robert T. (Staten Island Zoo). The Ecology of 
• the Bog Turtle, Clemmys muhlenbergi, in Western North Carolina. 

An ecological study of the bog turtle was begun in southwestern 
North Carolina in the spring of 1975. Populations were located 
in sphagnum bogs and marshy meadows at seven localities, and 54 
individuals were observed during April, May and June. The 
physical and vegetational characters of each habitat were analyzed. 
The turtles were measured, weighed, individually marked, and 
released at the point of capture. Continuation of the investi-
gation in the spring and summer of 1976 has resulted in a high 
frequency of recaptures of marked turtles, and has provided 
information on population structure, breeding habits, growth, 
activity and movements. (Research support by the Highlands 
Biological Station, Highlands, N.C., the National Audubon Society 
and the Staten Island Zoological Society). 

ADDENDUM: Papers received late. 

Gibbons, J.W., J.W. Coker and T.M. Murphy. (Savannah River Ecology 
• Laboratory). Selected aspects of the Ecoilgy of Rainbow Snakes, 

Francia erythrocramma.  

• No Abstract received. 

Gibbons, J.W. and D.H. Nelson. (Savannah River Ecology Laboratory). 
The evolutionary significance of overwintering in the nests by 
turtles. 

No Abstract received. 
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* ****** *** * ** * *** ** ** * *4 * * * *** *** ** ** *** 	************************** ************** 

CATALOGUE OF AMERICAN AMPHIBIANS 
AND REPTILES 

(Now published by the SSAR) 

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

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

Binder, Taxonomic Tabs, and  
Accounts 1-150. 

Individuals 	 $ 25.00 
INSTITUTIONS 	 $ 35.00 

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

Individuals 	 $ 6.00 
INSTITUTIONS 	 $ 12.00 

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

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

CATALOG SUBSCRIBERS 
* * 

Your $6.00 dues for catalog 
accounts 176-190 are due! 
Send payment to Dr. Henri 
Seibert, Dept. of Zoology, 
Ohio University, Athens 
Ohio 45701 

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

HERPETOLOGICAL SKELETONS,SKULLS & SKINS. 
Send for illustrated pricelist to HERP 
OSTEO-SPECIMENS, 11324 Ventura Blvd., 
No. Hollywood, CA 91604. 
**************************************** 

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

***************************************k 

SOCIETY FOR THE STUDY OF 
AMPHIBIANS AND REPTILES 

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

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

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

Student Member 	 $ 8.0C 

Regular Member 	 $ 10.00 

Sustaining Member 	 $ 15.00 

Contributing Member 	S 20.00 

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

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

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

"Herpetological Heritage" 

FRONT COVER: TOP - 1775 flag of John 
Proctor's 	Independent 	Batallion 	of 
Westmoreland County, Pennsylvania; 
MIDDLE -1776 South Carolina Navy ensign; 
BOTTOM - 1775 flag of Rhode Island 
United Company of the Train of 
Artillery; BACK - Woodcut from 
Benjamin 	Franklin's 	Pennsylvania 
Gazette,  1754. 

**************************************** 
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PLATE I (A) Photograph taken at 4:32 AM, 20 June 1975, purportedly of the 
upper body, neck and head; note absence from adjacent frames taken at 1.2 min 
intervals from center shot. Light cone and densitometric measurements indi-
cate that "body" was at distance of 25 ft and "neck" was about 10 ft long. 

(B) Photograph taken at 11:45 AM, 20 June 
1975, showing "head". This series of six 
frames (intervals, 1.2 min) records a period of 
major disturbance, with the camera swinging up-
ward; note bottom of boat, length 20 ft. The 
center shot, enlarged at right, is interpreted by 
Wyckoff's group as the head, showing bilateral 
symmetry in half-profile; note the mouth and 
nostrils at right and the several horn-like pro-
trusions. An interpretive drawing by Sir Peter 
Scott is shown at bottom. The "head" was 
about 5 ft from the camera and is estimated to 
be 2 ft long. Camera-strobe arrangement for all 
photos in plate I is shown in fig. 4. (All photo-
graphs copyright Academy of Applied Science) 

Herpetological Review, vol. 7, no. 2, June 1976 
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