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Meeting Site 
Penn State's University Park Cam-

pus is located in central Pennsylvania in 
one of the most attractive mountain areas 
in the East. The University and the adja-
cent community of State College are 
situated on a wide plateau, 1,200 feet 
above sea level, between forested ridges 
of the Allegheny Mountains. The area is 
noted for its outdoor recreational oppor-
tunities which include swimming, boating, 
hiking, camping, caving, and skiing. 

Penn State is a comprehensive land-
grant University composed of 10 schools 
and colleges. Approximately 37,500 stu-
dents are enrolled at the University Park 
Campus. 

All sessions and symposia will be 
held in meeting rooms at the Keller Con-
ference Center and the Kern Graduate 
Building. These buildings are within easy 
walking distance of each other. 

Accommodations and Meals 
Dormitory housing is available with or 

without a meal plan. Camping facilities 
are available at Bellefonte KOA Camp-
ground 12 miles N of State College. Blocks 
of rooms have been reserved at the fol-
lowing State College Hotels that are within 
walking distance: The Nittany Lion Inn (1-
800-233-7507), Days Inn Penn State (814-
238-8454 or 1-800-325-2525) and the 

Imperial Inn (1-800-782-0716). Additional 
hotels, diverse restaurants, bookstores, 
art museums, and entertainment are all 
within several blocks of the meeting site. 
Food service will be available in the dor-
mitories, the student Hetzel Union Build-
ing and many unique eateries in downtown 
State College - a 5 minute walk from 
campus. 

Recreational Facilities 
An outdoor running track at the Track 

and Field Stadium (free) and an indoor 
track at Rec Hall (free) are available. 
Facilities in Rec Hall include courts for 
racquetball, squash, weight room, exercise 
room and other features. The outdoor 
pool is $1.50 per person per day and the 
indoor pool is $2.00 per person per day. 
The ice skating pavilion is $2.75 for adults 
and $2.25 for children (skate rental is 
$1.25). All prices are subject to change. 

Transportation to State College 
State College is located at the junc-

tion of Rts. 322 and 26, 35 miles south of 
1-80, Exit 24. University Park Airport is a 
10 minute drive; taxi service and limousine 
service are available to the campus and 
downtown State College. State College is 
also served by Greyhound and Trailways 
Buses. Parking is available at $3.00 per 
day in University parking structures and  

lots within a block of the residence halls 
and meeting buildings. 

Board and Business Meetings 
The SSAR-HL Liaison Committee 

Meeting will be held on Monday, August 5. 
The SSAR Board Meeting starts Tuesday, 
August 6, 1991 at 10:00 am. The HL 
Board Meeting begins Tuesday, August 6, 
1991 at 1:00 pm. The SSAR Business 
Meeting is scheduled Thursday, August 8, 
1991 at 4:30 pm. The HL Business Meeting 
is scheduled Friday, August 9, 1991 at 
4:30 pm. 

SYMPOSIA AND SPECIAL SESSIONS 
On Wednesday, August 7, a sympo-

sium on "Habitat Acidity and Amphibian 
Decline" is scheduled. Contact W.A. 
Dunson, Penn State, for more information. 

On Saturday and Sunday, August 9 
and 10, a two-day symposium entitled 
"Captive Management and Conservation 
of Amphibians and Reptiles," organized 
by J. B. Murphy (Dallas Zoo) and J. T. 
Collins (University of Kansas), will be held. 
This is a special symposium to honor 
Roger Conant for his lifelong contributions 
to herpetology. 

A special session on Women in Her-
petology is being planned - Interested 
participants should contact Carla A. Hass, 
Penn State for more information. 
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There will be a Special Performance 
by the former "Ohio Herp Society Choir" 
on Friday evening at the Auction. 

The SSAR Auction (Joseph T. Collins, 
Auctioneer) will be held on the evening of 
9 August. Please bring or mail contributed 
items for this event to: Linda R. Maxson, 
Penn State. 

Tours of nearby attractions in 
Hershey, PA (amusement park, chocolate 
factory, zoo, gardens, etc) will be offered 
if there is sufficient interest. 

Plans for an exhibit of herpetological 
works of art are being formulated. If you 
are interested in participating in an art 
exhibit, contact S. Blair Hedges, Penn 
State. 

There will be a live exhibit of am-
phibians and reptiles in Mueller Laboratory 
- a 5 minute walk from Keller Conference 
Center. For arrangements, write to John 
D. Groves, Curator of Reptiles, Philadel-
phia Zoological Gardens, 34th and Girard 
Ave., Philadelphia, PA. 19104. 

Collecting Permits 
For Pennsylvania collecting permits, 

write to Clark Shiffer, PA Fish Commission, 
450 Robinson Lane, Bellefonte, PA. 
16823. 

Meeting Announcement 
A detailed program and call for papers 

will be mailed separately in late February. 
Additional information can be obtained 
from Linda R. Maxson, Department of 
Biology, 208 Mueller Lab, University Park, 
PA, 16802, USA. (814) 865-4562. All 
interested persons are welcome to attend. 
Non-members should write to the meeting 
chair for registration forms. 

SSAR BUSINESS 

SSAR ANNUAL MEETING 
REPORT: NEW ORLEANS 

1990 

The 33rd Annual Meeting of the Society 
for the Study of Amphibians and Reptiles 
was held jointly with the Herpetologists' 
League, 5-9 August 1990. Harold Dundee 
was chair of the local committee hosting 
our visit to Tulane University, in New Or-
leans. 

The SSAR Board of Directors held 
their annual meeting between 1000 and 
1815 hours (mercifully, with a couple of 
breaks,including lunch) on Sunday, 5 Au-
gust 1990, in the University Center. The 

Board Meeting was attended by 10 of 12 
board members, editors of all publications 
but one, numerous committee chairs or 
their designees, and several interested 
members. During the meeting, the re-
ports of the officers, editors, and commit-
tee chairs were discussed, as were sev-
eral items of old and new business (see 
below). 

PRESENTATIONS 

The activities of the Annual Meeting 
began at 0900 hours, Monday, 6 August, 
with the Plenary Session where we were 
welcomed by Harold Dundee and then 
treated to the HL Distinguished Herpe-
tologist lecture by Henry M. Wilbur. This 
lecture, entitled "Salient Features of Am-
phibian Populations," was extremely rel-
evant to the special symposium on Am-
phibian Declines (see below), as Wilbur 
generally concentrated on characteristics 
of amphibian populations and problems or 
concerns in their study. In addition to 
noting the recently oft-repeated claim that 
amphibians are very good models for 
population biology and may well serve as 
canaries in the coal-mine of environmen-
tal decline, he reminded us of the currency 
that amphibians, especially frogs, carry 
because 'They are cute." Two major 
themes were to ask what is a population 
(and how do extinctions and colonizations 
function in meta-populations—the mostly 
discrete units found in isolated habitats); 
and, what are the limits of natural fluc-
tuations in population size? 

Contributed paper sessions began 
Monday afternoon and continued through 
Thursday, 9 August. These included ses-
sions on Behavior (with 10 papers), 
Ecology (12), and Evolution (11) Monday; 
Ecology (12) on Tuesday; Evolution (11), 
Ecology (12 and 8), and Behavior (9) on 
Wednesday; and, Conservation Biology 
(12) and Morphology and Physiology (12) 
on Thursday. Approximately 250 authors 
from eight countries (Americas, Australia, 
and Europe) presented approximately 150 
papers. There were 44 posters presented 
in three sessions, as well as an open 
meeting with the Herpetologica Editors and 
a Catalogue of Amphibians and Reptiles 
Desktop Publishing Workshop on Thurs-
day afternoon. 

SYMPOSIUM 

In response to increasing concern 
among herpetologists about the apparent 
widespread amphibian decline, and fol-
lowing the widely reported "Irvine, Cali-
fornia Workshop" in February, SSAR and 

HL co-sponsored a special symposium, 
"Global Crisis in Declining Amphibian Di-
versity: Analyses of Critical Components," 
on Tuesday, 7 August 1990,   in McAllister 
Auditorium. Over three dozen partici-
pants presented information organized in 
three broad categories. John W. Wright, 
of the Los Angeles County Museum of 
Natural History, organized and moder-
ated the symposium which ran from 8:30 
to 5:00 p.m. Wright also described the 
scope and objectives of the program (gen-
erally, to present to a wide audience an 
overview of the extent of the amphibian 
decline problem and suggestions for 
needed action to confirm, understand, and 
rectify such problems as are acknowl-
edged to actually exist), and presented an 
audio-tape message from David B. Wake. 
Wake presented his own impressions of 
West Coast salamander declines and 
summarized the findings and recommen-
dations of the Irvine conference (see 
published accounts: Tree 5(7):203-204; 
Bull. Ecol. Soc. Amer.; BioScience 
40(6):418). 

The Symposium was comprised of the 
following topics and speakers: 

REGIONAL ASSESSMENTS OF THE 
STATUS OF AMPHIBIAN POPULA-
TIONS. Canada: Eastern - Lawrence E. 
Licht; and, Western - Theodore M. Davis. 
United States: Far West - Mark R. 
Jennings; Rocky Mountains - Steve Corn; 
Central - James E. Platz; Northeastern -
Richard L. Wyman; and, Southeastern 
and Caribbean - C. Kenneth Dodd, Jr. 
Latin America: Mexico - Oscar Flores-
Villela; Nuclear Central America-Jonathan 
A. Campbell; Costa Rica - George C. 
Gorman; Panama - Stanley A. Rand; Bra-
zil - Jan Caldwell; and, Peru and Ecuador 
- William E. Duellman. Other Regions: 
James B. Murphy; and, Summary: 
Stephen G. Tilley. 

POSSIBLE EXPLANATIONS OF DE-
CLINES. Inexplicable Declines: Appar-
ent Taxonomic and Elevation Patterns -
Laurie Vitt; Long-Term Studies and 
Population Fluctuation - Andrew R. 
Blaustein, Joseph H. K. Pechmann & David 
E. Scott<h< (SREL), Laurence E. Licht; 
Amphibians as Bio-indicators of Environ-
mental Degradation - David F. Bradford; 
and, Possible Contributing or Causative 
Factors: Global Climate Change, Acid Rain 
- Richard L. Wyman; UV Radiation - David 
L. Correll; and, Disease -Elliot Jacobson. 

REMEDIAL ACTIONS AND DIREC- 
TIONS FOR THE FUTURE. Inventorying 
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and Monitoring Standards - Roy W. 
McDiarmid (Amphibian Handbook), Steve 
Corn, William E. Duellman, and A. Stanley 
Rand; Emergency Listing of Threatened 
and Endangered Species - George Drewry 
(DES, USFWS); Possible Sources of 
Funding - James L. Edwards (NSF, via 
letter); Future Coordination and Commu-
nication: Who will maintain the 
"FROGLOG?" - David B. Wake; Regional 
Societies and Amphibian Censuses - Steve 
Hammack and George R. Pisani; Role of 
Professional Societies - Kraig Adler; and, 
Role of Governmental Agencies and Other 
Organizations - Michael J. Bean (Environ-
mental Defense Fund); and, National and 
International Conservation Efforts - George 
Rabb. 

One thing was made very clear during 
the Regional Assessments — many her-
petologists at least think that there is a 
decline in populations of amphibians, 
whether local or global in scope. Beyond 
that, there still seems precious little cer-
tainty. As admitted by the presenters, 
much of the "data" are anecdotal; of course, 
the vast majority of the remainder are not 
based upon any long-term evaluations of 
populations, so the data-base to seriously 
and adequately address this issue is 
sparse indeed. 

Still it seems risky to ignore the volume 
of anecdotal and short-term data pre-
sented. Many of the populations in ap-
parent decline are known or suspected to 
be so for the obvious and predictable 
reasons of habitat loss, destruction, or 
alteration. 

Habitat loss or destruction seems to 
be most obviously important in Latin 
America and the southeastern United 
States. Thus, Campbell reports that 
Guatemalan rainforest has decreased 85% 
and a 1990 transect yielded one 
salamander where 281 individuals of eight 
species were seen in 1975. Similar, if not 
quite so severe, reports were made, e.g., 
for Puerto Rico by Dodd, Brazil by Caldwell, 
and Colombia by Duellman. Dodd also 
noted an 85% decrease in southeastern 
U.S. long-leaf pine habitats. Habitat al-
teration, through pollution, agriculture, 
development, or species introductions, 
appears likely a cause of decline in am-
phibian populations throughout the hemi-
sphere. Examples include Davis's report 
on salamander populations in British Co-
lumbia, Jennings's on frogs in California, 
Wyman's on salamanders and frogs in 
New England, and even Rand's account 
of changes in frog populations when Barro 
Colorado Island (Panama) was isolated 
after canal construction. 

The most perplexing and potentially 

the most ominous declines, however, are 
those of high altitude populations or those 
in apparently protected and pristine habi-
tats. Davis noted the virtual extinction of 
Rana pipiens in Alberta and British Co-
lumbia. Similarly, several species of ranid 
frogs were reported in severe decline in 
the Rockies and Cascades by Jennings 
and Corn. Gorman reported the disap-
pearance of the golden toad and Atelopus 
at the Monteverde Reserve in Costa Rica 
and Duellman a dramatic decline of vari-
ous species in the Andes. 

But no area seems immune. The 
stomach brooding frog appears to be ex-
tinct in Australia; and Licht reports cricket 
frogs nearly gone on Pelee Island in Lake 
Erie. Platz noted 16 midwestern U.S. 
species in decline and not all were pe-
ripheral species or those in prolonged 
decline. 

As Steve Tilley summarized, "I hear 
habitat destruction over and over again." 

Entering the realm of Possible Expla-
nations requires that we entertain both 
more skepticism and more caution. It is 
obvious that habitat destruction does not 
explain all apparent declines. Vitt sum-
marized apparent patterns to the decline 
and suggested that altitude was prominent 
as a common thread, especially in the 
Cascades, Rockies, and Andes, and Rana 
and Atelopus, especially, seemed af-
fected, as well as northern, lowland popu-
lations of cricket frogs. He further noted 
that, although the effects of human 
population pressure, especially defores-
tation, could not be ignored, one potential 
factor in the apparent decline may be that 
herpetologists choose to study popula-
tions at peaks of the kinds of long-term 
fluctuations in size noted by Wilbur in the 
plenary session. Indeed, Blaustein re-
ported on a population of Rana cascadae 
that disappeared between 1975 and 1976 
and did not reappear until 1988. Pechmann 
documented different but dramatic fluc-
tuations in species of Ambystoma in South 
Carolina. 

Are amphibians appropriate bio-indi-
cators? Bradford presented the rationale 
for considering amphibians to be a mod-
ern, world-wide equivalent of the canary-
in-the-mine. Basically, they should be 
good canaries due to their complex life-
cycle, with resultant variable life histories, 
habitat and trophic requirements, and en-
vironmentally-sensitive metamorphs; to 
the high permeability of skin and egg 
capsules in various environments; to their 
generally high fecundities and resultant 
population fluctuations; and, their often 
high biomass. What is not yet clearly 
answered is whetherthese make amphib- 

ians that different from other animals and 
whether there are documented cases of 
amphibians disappearing first in environ-
mentally-degraded habitats. 

Possiblecontributing factors are many. 
Wyman noted that evapotranspiration in-
creases with temperature regardless of 
rainfall. He also presented evidence that 
as pH decreases, red-backed 
salamanders lose sodium and then water. 
Furthermore, as pH decreases, the num-
ber of both individuals and species of 
salamanders decreases dramatically. 
Jacobson reported that heavy metals sup-
press turtles' immune systems; improper 
nutrition has the same effect. 

Obviously, given the uncertainty dem-
onstrated in the preceding two sections, 
Remedial Actions and Future Directions 
may be neither obvious nor direct. Some 
steps, however, make a great deal of 
sense whether the apparent decline is 
real or not. The anecdotal nature of much 
of the evidence presented earlier in the 
session emphasizes the need to 
strengthen our knowledge of the biology 
and population status of our animals. Roy 
McDiarmid outlined a program being co-
ordinated by the Herpetology Division at 
the U.S. National Museum. Perhaps the 
only thing that could be worse than no 
data, would be data that could not be 
compared and interpreted, often due to 
unknown or incompatible techniques of 
data collection. The USNM project seeks 
to establish comparability of sampling 
protocols and procedures for species in-
ventory and population monitoring work. 

Several emergency procedures were 
also suggested. For species in immediate 
danger of extinction, emergency listing on 
the federal endangered species list is pos-
sible, although temporary (240 days); 
some protection is available to proposed 
species according to Drewry. Solid data 
on populations are required. McClain 
demonstrated the limits to emergency 
captive propagation. Essentially it is a 
problem of numbers, since a maximum of 
15-30 taxa could be so handled by U.S. 
zoos and aquaria. Strategic, careful plan-
ning would be required of the herpetologi-
cal community if many species are threat-
ened. 

Continued efforts to understand and/ 
or ameliorate any threats to amphibian 
diversity will be required at all possible 
levels. Pisani, following the analogy of 
Christmas (and other) bird counts, noted 
the potential for amateur herpetologists 
and the regional societies to become in-
volved in supplying important help. Keep-
ing in mind the "Fun Factor," regional 
groups might be very helpful in species 
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Two New SSAR Books On 
Middle East Herpetology: 

THE SNAKES OF IRAN 
by Mahmoud Latifi 

ORIGINALLY published in 1985 in Farsi, the Persian 
language, Latifi's book is the only comprehensive 
review of the snakes of Iran. The author is Director of 
the Department of Herpetology and Antivenom Studies 
at the Razi Institute in Tehran. This English 
translation, supervised by Alan E. Leviton and George 
R. Zug, contains sections on general biology, snake 
venoms, and snake bite and its medical treatment. 
There is a key to the 60 species of Iranian snakes, a list 
by province of their distribution in Iran, and an 
extensive bibliography. The bulk of the volume (70 
pages) consists of a descriptive account and information 
on size, diet, reproduction, habitat, and distribution for 
each species. Latifi's classification organizes snakes 
into eight families: Typhlopidae and Leptotyphlopidae 
(1 species each), Boidae (6), Colubridae (35), Elapidae 
(2), Hydrophiidae (5), Viperidae (9), and Crotalidae (1). 

The 24 color plates consist of two relief maps of Iran 
and 22 plates of snakes (66 individual figures) with 
species range maps. A new appendix has been added to 
this edition that contains a supplemental bibliography 
and a table showing the current terminology for Latifi's 
names. 

Specifications: 164 pages, 24 color plates, 2 maps, 25 figures 
including 8 photographs in text, 6 x 9 inches (15 x 23 cm), 
clothbound. To be published March 1991. 

Introduction toto the 
HERPETOFAUNA OF IRAQ, KUWAIT 
AND THE ARABIAN GULF REGION 

by Alan E. Leviton, Steven C. Anderson, 
Sherman A. Minton, and Kraig Adler 

THIS HANDBOOK is intended as an introduction to the 
identification of the amphibians and reptiles of this 
central part of the Middle East. The region covered 
extends from the Turkish border south through Iraq, 
Kuwait, and northern and eastern Saudi Arabia. It also 
includes the waters of the Arabian (Persian) Gulf and 
the lowlands bordering it in southwestern Iran and on 
the Arabian Peninsula, thus also encompassing 
Bahrain, Qatar, and the United Arab Emirates. The 
book contains an annotated checklist of 144 species and 
subspecies, with citation of the original description for 
each taxon, a brief diagnosis, and a statement of the 
animals' distribution. There is also an illustrated 
identification key to all genera, species and subspecies. 

The 16 color plates depict representatives of every 
genus and most species covered in the book including all 
species of venomous snakes. Many of these species have 
never before been illustrated in color. There is a 
separate chapter on venomous snakes giving detailed 
descriptions, behavior, and ecology, plus a section on 
first aid and medical procedures for snake bite, and a 
table of recommended antivenoms with a list of sources. 
Also included is an extensive bibliography of Middle 
East herpetology and an appendix by John E. Simmons 
on collecting and preservation techniques. 

Specifications: About 175 pages, 16 color plates (90 individual 
photographs), many maps and text figures, 7 x 10 inches (18 x 
25 cm), clothbound. To be published June 1991. 

I TO ORDER * 
ADDRESS ORDERS to: SSAR Publications Secretary, Dr. Robert D. Aldridge, Department of Biology, St. Louis 
University, St. Louis, Missouri 63103, USA. Make checks payable to "SSAR." Prices include shipping in USA; 
overseas postage is additional. Overseas customers must make payment in USA funds or by International Money 
Order (include extra amount to cover bank charges), or by MasterCard or VISA (in which case account number and 
expiration date must be provided). For those paying by credit card, a 4% bank charge will be added to your credit 
card account. If you want information on SSAR membership, mark this box ❑ and return this form with your order. 

The Snakes of Iran (ISBN 0-916984-22-2). 
. Prepublication price to SSAR members if paid before April 1991 (21 $17 
. Price to Non-members and Institutions and to all others after publication I:11 $22 

Herpetofauna of Iraq, Kuwait, and the Arabian Gulf Region (ISBN 0 -916984-23-0). 
. Prepublication price to SSAR members if paid before June 1991 ❑ $23 
. Price to Non-members and Institutions and to all others after publication ❑ $28 

SOCIETY • FOR • THE • STUDY • OF • AMPHIBIANS • AND • REPTILES 
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surveys or even population censuses if a 
standardized format were available for 
data collection. The potential exists for 
worldwide scope. Adler suggested that 
the professional societies, volunteer-
staffed and poor as they are, are not 
themselves in the position to undertake or 
fund either the required long-term popula-
tion studies or the series of careful studies 
evaluating specific environmental influ-
ences on amphibian mortality. They can 
be facilitators, and as such should pro-
duce an international, varied sub-disci-
pline, taskforce to provide guidance to the 
herpetological community. Bean noted 
that, whereas the Endangered Species 
Act is not likely to be much support in this 
situation, state natural heritage or non-
game wildlife programs receive federal 
money for conservation needs. Many 
federal jurisdictions, such as the Forest 
Service, Department of Defense, and 
Bureau of Land Management, also have 
legal mandates to maintain viable popula-
tions of vertebrates on their lands. 

SOCIAL LIFE 

There were additional activities which 
prevented us from spending the entire five 
days sitting in darkened lecture halls 
studying data. An opening social Monday 
evening included a Cajun band, Cajun 
dancers, and a Cajun humorist. It was a 
rousing good time, although the acoustics 
precluded hearing much of the entertain-
ment and after running out of beer earlier, 
the social closed before 2300 hours! 
Tuesday evening involved a barbecue at 
the Audubon Zoo, where the Herpetology 
Department showcased an albino and an 
amelanistic alligator. Later that evening 
was the annual SSAR Auction, Joe Collins 
presiding. Fueled by the spirit of support-
ing the society and the meeting (as well as 
spirits proper), a lively crowd bid loudly 
(and also silently on selected items, in a 
new twist begun this year) for the many 
items of herpetological interest, including 
donations of books, equipment, and art-
work donated by members and the exhibi-
tors whose displays we perused in the 
University Center during breaks. 

On Wednesday night and Thursday 
morning, Kraig Adler presented the video 
show, "Highlights of the First World Her-
petological Congress." Wednesday night 
and Thursday afternoon, Adler, Dave 
Dennis, and Eric Juterbock presented the 
multi-media extravaganzas: "Herpetology 
—Past and Present," by Dennis and Adler, 
and "Amphibians of the Appalachians" 
and "Herpetology of the American West,"  

by Dennis and Juterbock, again attended 
by a large and appreciative audience. 

BUSINESS MEETING 

The annual Business Meeting of SSAR 
was called to order by President Brown at 
1630 hours on Wednesday, 8 August 1990, 
in the Stibbs Room of the University Cen-
ter. He opened the meeting by summariz-
ing the major business he had conducted 
during the year; three major items were: a 
membership announcement; formation of 
a review panel for the Catalogue; and, the 
special symposium. 

Secretary Juterbock briefly summa-
rized Sunday's Board Meeting and noted 
that those meetings have become incred-
ibly free of controversy (nary a dissenting 
vote for the second straight year!) and 
almost short (adjournment before din-
ner!?!). He announced that the awaited 
membership drive is still in the offing, after 
several delays. The SSAR/HL Liaison 
Committee had by this point met several 
times. In addition to reports to be sum-
marized, there were several items of note 
from committees: the Grants-in-Herpe-
tology Committee is looking for a few (or 
many) good grant proposals in the area of 
zoo research; the Grants-in-Herpetology 
program was the recipient of a gift in 
memory of Cecelia Chang (it will fund a 
named grant each of next three years); 
and, the AAZPA Reptile Advisory Group 
wishes to meet with SSAR in 1991. The 
Board also agreed to the following: to pay 
50% of additional expenses (since dona-
tions have already paid for printing and 
mailing announcements) for the Amphib-
ian Decline Symposium; designate a new 
family membership category (at a price 
yet to be determined) which would allow 
professional spouses to both belong but 
only receive one set of publications; and, 
to name an ad hoc representative to the 
ASIH Public Affairs Committee's joint 
group working to respond to animal rights 
issues. 

Treasurer Taylor reported that SSAR 
is financially sound. There were 2156 
members as of the end of July 1990. A 
special projects fund of approximately 
$14,000 was accumulated and committed 
to publishing the Gloyd-Conant book (ca. 
$6000 of that already spent). A 1991 
SSAR budget of $117,000 was approved 
by the Board and should be met; the 
income from society publications is very 
important in keeping the society solvent 
each year. The auction netted approxi-
mately $4000; this primarily supports  

meeting costs. 
Sam Sweet, Editor of the Journal of 

Herpetology, stated that the Journal is in 
"great shape." It is within budget, manu-
scripts are being received in above nor-
mal numbers, and several recently adopted 
editorial conventions and stable budgets 
have allowed the lag time from accep-
tance to publication to be reduced from 17 
to 9 months. 

Herpetological Review, as reported by 
George Pisani, is making the transition to 
desktop publishing. Largely to reduce 
costs (but also to reduce lag time), about 
20% of volume 20 resulted from desktop 
composition. Volume 21 may end up 
being 100% desktop. The cadre of 
keystrokers has been getting the job done, 
but anyone interested in helping out is 
certainly welcome to volunteer. 

John Wright, who chairs the CAAR 
Review Panel, noted that the review was 
requested by the editor and will cover all 
aspects of Catalogue operations. Editor 
Villa reported that the 1990 accounts will 
be published in September. The Catalogue 
needs authors for new accounts in order 
to keep publishing on schedule. 

Kraig Adler reported on Facsimile 
Reprints in Herpetology and Contribu-
tions to Herpetology. The 1956 Charles 
Bogert and Martin del Campo book, "Gila 
Monster and Its Allies," is planned for 
release in 1991. Contributions, Volume 
6, the Gloyd-Conant Agkistrodon mono-
graph is due in October. He proposed that 
SSAR publish the ten Plenary Lectures 
from FWCH as Contributions, Volume 7. 
A future Contribution could be the pro-
ceedings of the "Captive Breeding and 
Conservation of Amphibians and Rep-
tiles" symposium proposed for the 1991 
Annual Meeting to honor Roger Conant, a 
long-time friend of SSAR. 

Secretary Juterbock reported for sev-
eral committees. Six Grants-in-Herpe-
tology of $300 each were awarded in three 
categories (Herp Review 21(3):45). 

The winner of the Kennedy Student 
Award for Volume 23, 1989, of the Journal 
of Herpetology is Gabriel Moreno 
(Princeton University) for the paper, Be-
havioral and physiological differentiation 
between the color morphs of the 
salamander Plethodon cinereus, 
23(4):335-341. 

Juterbock announced the candidates 
for terms of office beginning in 1991. 
President-elect: Victor Hutchison and 
Edward 0. Moll; Secretary: J. Eric 
Juterbock; Treasurer: Douglas Taylor; 
Director: Louis Guillette and Rodolfo 
Ruibal; and, Director (Regional Societ-
ies): Harold DeLisle and Stephen 
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Hammack. There were no nominations 
from the floor, so it was moved, seconded, 
and unanimously passed to accept the 
slate. 

Joe Collins begged for sites for meet-
ings in 1993, 1994, or beyond. Although 
there is the possibility of other meetings 
taking place outside the U.S. in 1993 and 
1994, the SSAR Board decided to have a 
domestic meeting in those years, regard-
less. 

After a long series of resolutions (see 
below), Linda Maxson presented a brief 
preview of the 1991 Annual Meeting at 
Penn State. She said to expect a "reason-
ably priced, fun, and intense meeting." 

Finally, President Brown presented to 
President-elect Maxson the official SSAR 
presidential gavel, which she used to ad-
journ the meeting at 1745 hrs. 

Respectfully submitted, 
J. Eric Juterbock 
SSAR Secretary 

RESOLUTIONS 

Decline of Amphibian Populations (Joint) 

WHEREAS declines (sometimes drastic) in amphib-
ian populations in many parts of the world have 
become increasingly apparent to the scientific 
community within the past several years; and 

WHEREAS declining amphibian populations may 
signal major worldwide environmental degrada-
tion and precipitous declines of other life forms; 
and 

WHEREAS the evidence and opinion presented at 
the Symposium on Global Crisis in Declining 
Amphibian Populations indicates that the causes 
of these declines, though poorly understood, 
increasingly implicated environmental pertur-
bations and changes produced by human activi-
ties; and, 

WHEREAS a more thorough understanding of the 
causes and ramifications of these losses, and of 
the precipitant general loss of biodiversity 
worldwide, is in the best interests of humanity, 
which is obviously affected by environmental 
degradation; and, 

WHEREAS there presently is no uniform system by 
which to assess critically the extent and causes 
of these worldwide losses of biodiversity; and, 

WHEREAS the rate of this loss of biodiversity is so 
alarmingly rapid that time is of the essence in 
establishing such a system; 

THEREFORE, be it 

RESOLVED that the Society for the Study of Am-
phibians and Reptiles (SSAR) and the Herpe-
tologists' League (HL) hereby join other organi-
zations in expressing grave concern over cur-
rent declines in amphibian populations and 
biodiversity in general; and, be it 

RESOLVED that the SSAR and HL strongly urge the 
world herpetological community, in particular 
the members of both amateur and professional 
herpetological societies, to join in creating effec-
tive mechanisms to assess the nature and scope 
of these declines, with the intent of soon ad- 

vancing plausible hypotheses for these and 
marking recommendations to avert further 
losses; and, be it further 

RESOLVED that the SSAR and HL endorse and 
strongly urge imminent political support and 
funding of research and monitoring leading to an 
understanding of the problem of amphibian de-
cline and disappearance, and serving to estab-
lish a baseline of knowledge necessary for 
recommendation of further action that may be 
warranted. 

Adopted unanimously by the Society for the Study of 
Amphibians and Reptiles and the Herpetologists' 
League, 8 August 1990 at the jointly sponsored Sym-
posium on Declining Amphibian Diversity. 

Turtle Nesting Habitat (Joint) 

WHEREAS beaches in Brevard and Indian River 
Counties, Florida, contain the second densest 
aggregations of nesting loggerhead sea turtles 
(Caretta caretta) in the world; and, 

WHEREAS a large number of green turtles (Chelonia 
mydas) also nest on these beaches; and, 

WHEREAS these twenty miles of beach are signifi-
cant both nationally and internationally for the 
conservation of these declining species, both of 
which are protected under provision of the En-
dangered Species Act of 1973; and, 

WHEREAS beachfront development threatens the 
integrity of these high density nesting beaches; 
and, 

WHEREAS these beaches have been targeted for 
acquisition as the Archie F. Carr Jr. National 
Wildlife Refuge in order to protect threatened 
and endangered nesting sea turtles, their eggs, 
and hatchlings, 

THEREFORE, be it 

RESOLVED that the Society for the Study of Amphib-
ians and Reptiles (SSAR) and the Herpetolo-
gists' League (HL), professional scientific soci-
eties devoted to the study of amphibians and 
reptiles, urge the Honorable George Bush, 
President of the United States, Manuel Lujan, 
Secretary of the Interior, and members of Con-
gress, particularly those members on the Sen-
ate Appropriations Subcommittee, to support 
the acquisition of the Archie F. Carr Jr. National 
Wildlife Refuge; and, be it further 

RESOLVED that these societies urge the U.S. Fish 
and Wildlife Service to vigorously use its staff 
and influence to support immediate acquisition 
and pursue funding for the Archie F. Carr Jr. 
National Wildlife Refuge in accordance with its 
February 1990 policy statement on protection of 
sea turtles. 

Adopted unanimously by the Society for the Study of 
Amphibians and Reptiles and the Herpetologists' 
League, 8 August 1990 at the jointly sponsored Sym-
posium on Declining Amphibian Diversity. 

Protection of Mexican Sea Turtles (Joint) 

WHEREAS Mexico has historically supported the 
highest species richness and abundance of sea 
turtles in the western hemisphere, with all but 
one of the worldwide species nesting on its 
shores; and, 

WHEREAS the sea turtles of the world are an interna-
tional resource that in the course of their lives 
travel in and out of sovereign waters of many 
nations and into international waters; and. 

WHEREAS the olive ridtey sea turtles are utilized as 

a sustainable resource for local communities in 
several Central American nations through a 
program which protects the long-lived adults 
and rationally exploits only eggs; and, 

WHEREAS Mexico has allowed hundreds of thou-
sands of adult olive ridleys to be harvested 
during the past two decades, but has recently 
ended the legal slaughter of 20,000 adults of this 
species, 99% of which had been identified as 
gravid females; and , 

WHEREAS a continued harvest of that sort was 
believed to be unsustainable, based on the f act 
that three of four major nesting populations of 
this species in Mexico have already collapsed 
from commercial over-exploitation; and, 

WHEREAS Mexico remains the only nation in the 
western hemisphere which is not a signatory to 
the Convention on International Trade in En-
dangered Species of Wild Flora and Fauna 
(CITES); and, 

WHEREAS there has been a call from many Mexican 
ecological and environmental organizations for 
Mexico to immediately assent to CITES, without 
reservations; 

THEREFORE, be it 

RESOLVED that the Society for the Study of Amphib-
ians and Reptiles (SSAR) and the Herpetolo-
gists' League (HL), professional scientific soci-
eties devoted to the study of amphibians and 
reptiles, applaud the 28 May1990 decree of 
Mexico's President Salinas de Gonad outlawing 
the killing of all sea turtles and the harvest of sea 
turtle eggs; and, be it further 

RESOLVED that these societies strongly encourage 
Mexico's government to vigorously enforce this 
new decree, to join with all other nations of this 
region and the 105 countries worldwide as a 
signatory to the Convention on International 
Trade in Endangered Species of Wild Flora and 
Fauna (CITES), and to move ahead quickly to 
provide sustainable economic alternatives for 
Mexico's turtle fishermen. 

Adopted unanimously by the Society for the Study of 
Amphibians and Reptiles and the Herpetologists' 
League, 8 August 1990 at the jointly sponsored Sym-
posium on Declining Amphibian Diversity. 

Goliath Frog 

WHEREAS the Goliath frog (Conraua goliath) has 
unique anatomical, behavioral and physiologi-
cal attributes and is the largest extant anuran; 
and, 

WHEREAS the Goliath frog is limited to coastal rain 
forests in the Republic of Cameroon, Equatorial 
Guinea and Gabon; is further confined within 
these forests to riverine habitat; is even further 
limited to areas of water1 ails and rapids; and is 
always found in low concentrations within these 
areas; and, 

WHEREAS the habitat of the Goliath frog is being 
rapidly destroyed by clearing of the rain forests 
and construction of dams on rivers, such as 
those already built on the Sanaga and planned 
on the Ntem; and, 

WHEREAS the Goliath frog is listed as 'vulnerable" in 
the most recent CITES official lists; and, 

WHEREAS a British investor has received Cameroon 
government permission and international fund-
ing to open a Goliath frog farm for frog leg 
production, which will place further pressures 
on wild stocks with no scientific basis that such 
farming will be successful and no economic 
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evidence that such a venture is appropriate; 
and 

WHEREAS recent major media coverage in the United 
States of the use of this species in "frog jumping 
contests" and coverage of the importation of the 
animals have resulted in increased demand by 
private collectors and others; and, 

WHEREAS live Goliath frogs are being advertised by 
animal dealers at prices ranging from about 
US$1500 to US$3000 each, and such value is 
an indication of their rarity and of the economic 
forces driving further exploitation; and, 

WHEREAS this species is subject particularly to stress 
of capture, handling, shipping, and confinement 
with resultant high mortality levels, and has not 
been bred successfully in captivity; 

THEREFORE, be it 

RESOLVED that the Society for the Study of Amphib-
ians and Reptiles (SSAR) assembled at its 
annual meeting for 1990 in New Orleans, Loui-
siana, USA, respectfully urges all parties with 
appropriate regulatory jurisdiction over collec-
tion, trade, and conservation management take 
necessary actions to insure the survival of 
Conraua goliath in the wild; and, be it further 

RESOLVED that copies of this resolution be sent to 
the appropriate agencies within the govern-
ments of the Republic of Cameroon, Equatorial 
Guinea and Gabon; the World Wildlife Fund; 
TRAFFIC (USA); World Conservation Monitor-
ing Centre (Cambridge, United Kingdom): IUCN 
(AFHERP Group), Trade Specialist Group); 
CITES (Secretariat, Lausanne); ISSCA Con-
servation Committee; U.S. Fish and Wildlife 
Service (Office of Management Authority); 
California Fish and Game Commission; and to 
any other organizations or agencies identified 
as having interest in the conservation of this 
species. 

Adopted unanimously by the Society for the Study of 
Amphibians and Reptiles, 8 August 1990 at its Annual 
Meeting. 

Honoring Outgoing SSAR Officers and 
Editors 

WHEREAS the following individuals have given freely 
of their time, insight, and knowledge to the 
Society for the Study of Amphibians and Rep-
tiles in this past year in advancing its goals and 
furthering its development as an international 
society; and, 

WHEREAS said Society is greatly indebted to these 

persons for their continual efforts in its behalf; 
and, 

WHEREAS certain of these persons have, over the 
years, freely gives so extensively of themselves 
to SSAR that to enumerate all their individual 
contributions here would have the audience 
yelling for my head; 

THEREFORE, be it 

RESOLVED that the Society for the Study of Amphib-
ians and Reptiles offers its most sincere thanks 
to the following persons who have served in 
these capacities: 

HENRI SEIBERT - Immediate Past-president 
LYNNE D. HOUCK - Director 

JAMES P. BOGART - Director 
JIM VIAL - Managing Editor, Journal of Herpetology 

CARL GANS - Chair, Nominating Committee 

BE IT FURTHER RESOLVED that the SSAR urges 
these persons not to ride off into the sunset, but 
rather to, with or without official titles, continue to 
be available as resources to help those who 
follow better guide the Society 

Adopted by the Society for the Study of Amphibians 
and Reptiles, 8 August 1990 at its Annual Business 
Meeting. 

Thanking The Local Committee (Joint) 

WHEREAS nearly 500 herpetologists trekked to the 
sunny south, braving the threats of excessive 
shrimp consumption, the French Quarter, un-
told encounters with crabs (marine ones), an 
abundance of drinking establishments, and the 
annual pleadings of the auctioneer; and, 

WHEREAS Harold Dundee, Ernie Liner, Richard 
Seigel, and their numerous colleagues and as-
sistants at Tulane University and the Audubon 
Zoo in a state which has nearly as many herpe-
tologists as it has species of herps, performed a 
great service for the SSAR and the Herpetolo-
gists' League by agreeing to undertake the 
arduous task of housing a meeting of this size; 
and, 

WHEREAS this meeting maintains a tradition of the 
joint SSAR and HL annual meeting providing an 
outstanding forum for the dissemination of ideas 
and information; and, 

WHEREAS Tulane University has generously allowed 
the societies to use the conference facilities 
without charge; and, 

WHEREAS all participants have had a fine time in a 
herpetologically and socially diverse setting; 

THEREFORE, be it 

RESOLVED that the Society for the Study of Amphib-
ians and Reptiles and the Herpetologists' League 
otter their most sincere thanks to these persons 
who worked so hard to make this meeting a 
success; and, be it further 

RESOLVED that these societies extend a special 
note of appreciation to our official host, the 
Biology Department of Tulane University, re-
cently reorganized in part into the Department of 
Ecology, Evolution, and Organismal Biology, for 
inviting us to the Tulane Campus this year. 

Adopted unanimously by the Society for the Study of 
Amphibians and Reptiles and the Herpetologists' 
League, 8 August 1990 at their joint Annual Meeting. 

COMMENTS ABOUT THE AMPHIBIAN 
DECLINE SYMPOSIUM 

This writer, for one, drew the following 
conclusions after seven hours of presen-
tations. It is very hard to be optimistic! 
Although there are no solid data to support 
a hypothesis of wide-spread decline of 
amphibian populations, there are also no 
solid data to support a hypothesis of wide-
spread stability, either. Furthermore, 
several points are troubling. 

In the first place, we have identified 
numerous reasons to expect declines. If 
amphibian populations are stable or only 
naturally fluctuating, in spite of the myriad 
assaults on their habitats, especially those 
that are destroyed outright, they are cer-
tainly different than many other organisms 
that are more visible if not better known. 
Most depressing in this regard is that it 
seems very unlikely that anything short of 
stopping population growth, improving the 
world economy by orders of magnitude, 
and converting the world citizenry to envi-
ronmentalism, will significantly change 
these expectations. 

SSAR Regional Societies Amphibian Monitoring 
Workshop; March 1991; Fort Collins, CO 

Basic, ongoing amphibian population monitoring is necessary to assess changes in their status. 
Regional societies have the resources to make real contributions to scientific knowledge of the 
status of local amphibian populations. The SSAR Regional Societies Liaison Committee has 
developed a model database for this effort, and at the workshop will illustrate how your society can 
use this both to add fun to field trips and to collect/share data of importance to amphibian 
conservation efforts. The workshop is being held as part of the symposium Biodiversity of the Rocky 
Mts. (Colorado State Univ.). For details and registration info, contact Steve Hammack (SSAR 
Regional Soc. Comm. Chair), Fort Worth Zoo, 2727 Zoological Park Drive, Fort Worth, TX 
76110. 
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SYMPOSIUM AND VOLUME 
TO HONOR ROGER CONANT 

Symposium. During the 1991 
joint SSAR-HL meeting at 
Pennsylvania State University 
(6-10 August), a special two-day 
symposium, entitled "Captive 
Management and Conservation 
of Amphibians and Reptiles" 
will be held. This will include 
45 of the leading international 
authorities and is being organ-
ized by James B. Murphy 
(Dallas Zoo) and Joseph T. 
Collins (University of Kansas). 
The results will be published as 
a book. 

This event will be dedicated 
to Roger Conant, who will cele-
brate his 82nd birthday in May. 
Dr. Conant's Field Guide, the 
most widely-used herpetolog-
ical book of all time, has been 
extremely influential in the de-
velopment of North American 
herpetology and the third edi-
tion will be published next 
spring. 

Appreciation Volume. As part 
of the ceremony to honor Dr. 
Conant, a bound volume of 
letters from friends and 
colleagues will be presented to 
him. Ordinarily, these letters 
are solicited privately, but since 
Roger Conant's life's work has 
influenced so many persons far 
and wide—both professionals 
and amateurs alike—we issue 
this public solicitation so that 
all can contribute. 

If you wish to include a letter 
in the volume, stating your own 
appreciation, simply write it on 
a piece of paper measuring 8 1/2 
by 11 inches, leaving a margin 
for binding. Mail these 
unfolded and flat  to: Dr. Joseph 
C. Mitchell, Department of 
Biology, University of Rich-
mond, Richmond, Virginia 
23173. 

The deadline for receipt of 
letters is: 1  June 1991. 

Second, accepting that the data are 
incomplete, anecdotal, sometimes incon-
sistent, and almost never long-term, why 
do so many field herpetologists think that 
they are witnessing declines in the spe-
cies they are most familiar with? It seems 
to me that if our intuition were so often 
wrong, herpetology would not be advanc-
ing as it is. Therefore, it seems to me the 
bottom line is obvious: we need survey 
data; and we need them yesterday! 

As herpetologists, we owe it to our 
animals to know more about their geo-
graphic distribution, habitat utilization, 
species assemblages, and population 
sizes. As conservation biology edges 
closer to the triage stage, we are going to 
have to be able to make such decisions 
about local habitats as what species are 
there, in what numbers, and how impor-
tant is that association to the health of the 
meta-population. Until we can do that, we 
will never be able to make the best emer-
gency management decisions. In reality, 
the uproar over the possibility of a global 
amphibian decline is the canary, and our 
data bases the mine. If the canary ain't 
dead, it sure is breathing irregularly! Let 
us all move forward in building data bases 
adequate to these questions. Is it the  

worst-case or best-case scenario that we 
will collect the data and find that amphib-
ians have not yet declined? 

J. Eric Juterbock 	 • 

ADVERTISERS WANTED 

Herpetological Review always is in-
terested in alerting SSAR members to 
new books, equipment, or supply sources 
which are of use to the herpetological 
community. Many of our advertisers have 
been with us for years because the re-
sponses to their ads in HR were so posi-
tive. If you know of any distributors, 
publishers, or manufacturers who might 
benefit from an ad in HR, please let them 
know about us - or let us know about them 
so we can invite them to advertise in our 
publication. • 

Contributors to Student Travel 
Fund 

Last year, the Student Travel Fund 
Committee directed financial support for 
travel to eight doctoral students attending 
the First World Congress of Herpetology 
in Canterbury, England. These students 
were: Elisabeth Arevalo (Brigham Young 
University), Joseph Bernardo (Duke Uni-
versity), Ann Burke (Harvard University), 
Richard Cloutier (University of Kansas), 
Reginald Cocroft (University of Texas), 
Linda Ford (University of Kansas), Raphael 
0. De Sa (University of Texas), and Brent 
Palmer (University of Florida). 

On behalf of these students, the 
Committee extends its sincere thanks to 
the following individuals for significant fi-
nancial donations: Ronn Altig, Edmund 
D. Brodie, Jr., James R. Dixon, William E. 
Duellman, Victor Hutchison, David L. 
Jameson, Robert R. Miller, Sam Sweet, 
Linda Trueb, Marvalee Wake, and David 
Wake. 

The Committee also thanks the fol-
lowing institutions, organizations, and 
commercial concerns for their generous 
support: Alan R. Liss, Inc.; American 
Society of Ichthyologists and Herpetolo-
gists: British Airways; Facts on File Publi-
cations; Donald E. Hahn; The Herpetolo-
gists' League; Holbrook Travel, Inc.; Mil-
waukee Public Museum; Museum of 
Comparative Zoology, Harvard Univer-
sity; Princeton University Press; 
Smithsonian Institution Press; Society for 
the Study of Amphibians and Reptiles; T. 
F. H. Publications, Inc.; University of Cali-
fornia Press; University Presses of Florida; 
University of Pittsburgh Press; W. H. 
Freeman and Company; and Wildlife 
Materials, Inc. 

David Cundall 
Chair, HL, ASIH, SSAR 
Student Travel Fund Committee 	• 

NEWSNOTES 

TARANTULA SLIDES WANTED 

Dr. Robert Raven, curator at the 
Queensland Museum, and Rick West, 
research associate at the Royal British 
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Columbia Museum, are gathering speci-
mens, photoslides, and data on 
theraphosid spiders (tarantulas) for a 
planned book. Although tarantulas are 
not herps, it is fair to say that herps, 
herpers, and tarantulas often share the 
same microhabitat. 

The assistance of SSAR members, 
and friends, is requested. Please send us 
photoslides and/or data on both Old World 
and New Worldtarantulasto aid our project. 
Photo credits would be given if any 
photoslides are used, and species names 
would be provided if determined from the 
photoslide. 

Please forward slides or data to: Dr. 
Rick C. West, Toral B.C. Museum, 4034 
Glanford Avenue, Victoria, B.C., Canada 
V8Z 3Z6. (604) 479-1533. • 

INFORMATION REQUEST 

Information is currently being collected 
for a North American Regional Studbook 
on the Chinese crocodile lizard, 
Shinisauruscrocodilurus. If you have had 
specimens of this taxon in your collection 
at any time and would like your informa-
tion published in the studbook, please 
contact Andy Snider, Reptile Department, 
Audubon Park and Zoological Gardens, 
P.O. Box 4327, New Orleans, LA 70178, 
USA, or call (504) 861-2537. • 

VOUCHER SPECIMENS SOUGHT 
BY USFWS 

The U.S. Fish and Wildlife Service's 
Forensic Laboratory in Ashland, Oregon, 
USA, is in need of assistance. Colubrid 
snakes from Asia, along with crocodilians, 
sea turtles, boas, pythons, and varanid, 
iguanid, and tupinambid lizards from 
around the world are falling prey to the 
fashion industry in the form of tanned 
leather. The mission of the Forensic 
Laboratory is to provide law enforcement 
agents with accurate and court-defensible 
species-level identifications of such prod-
ucts. 

I am calling upon the general herpeto-
logical community to assist in building our 
reference collection containing voucher 
specimens of all commercially valuable 
taxa. If you have materials (preserved 
specimens, frozen carcasses, raw or 
tanned hides, etc.) that we might use,  

please contact: Stephen D. Busack, Na-
tional Fish and Wildlife Forensics Labora-
tory, 1490 East Main Street, Ashland, OR 
97520, USA. Shipping will be paid for, and 
a fair market value for any donations will 
be determined so that donations can be 
deducted from Federal taxes. • 

AMNH VOLUNTEERS 

Approximately 20 volunteer positions 
are open in 1991 at the American Museum 
of Natural History's Southwestern Re-
search Station in Portal, Arizona. The 
volunteer program is run annually and 
offers students in biological sciences out-
standing opportunities to observe and 
become involved with scientists doing field 
research. Food and lodging are provided 
to volunteers in exchange for four hours 
per day of routine chores, with the remain-
ing time available for research activities. 

The program is open to both under-
graduate and graduate students - the lat-
ter may pursue their own research projects. 
Faculty knowing of promising students 
should alert them to this opportunity for 
professional experience toward, devel-
opment of, and evaluation of, their career 
goals. 

Volunteers are needed between 15 
March and November. Appointments are 
for part of this period, with a minimum 
appointment of six weeks. Applicants for 
spring positions (March through May) 
should submit forms by 15 February., 
summer volunteers (June-August) by 1 
April, and fall volunteers (September-No-
vember) may apply any time. 

For application forms, write: Resident 
Director, Southwestern Research Station 
of the American Museum of Natural His-
tory, Portal, AZ 85632, USA. (602) 558-
2396. • 

Clemmys PROTECTION 
RESOLUTION 

WHEREAS, it has become increas-
ingly evident that the populations of east-
ern Clemmys (C. guttata, C. insculpta, 
C. muhlenbergii) face serious survival 
threats throughout most if not all of their 
ranges; and 

WHEREAS it has become clear that 
collection from wild populations of 
Clemmys has substantially contributed 
to these threats; and 

WHEREAS, the majority of these 
populations are protected by law, and  

thus many wild-caught specimens offered 
for sale are in fact illegal: 

THEREFORE, BE IT RESOLVED, that 
all collection from wild populations of 
Clemmys be stopped; that purchase of 
Clemmys be limited solely to specimens 
with clear proof of captive-bred status; 
and that those who presently maintain 
Clemmys increase their efforts to repro-
duce them, thereby increasing the avail-
ability of captive-bred animals. 

Submitted by: AAZPA Turtle and Tor-
toise Advisory Group Coordinators, Brett 
Stearns, Chairman, Dave Collins, Dennis 
Herman, Bern Tryon. • 

SEA TURTLE TAG CENTER OF 
THE PACIFIC 

The Sea Turtle Tag Center of the Pa-
cific is a cooperative program to make 
available tags, tag applicators, and tech-
nical assistance in the tagging of sea 
turtles for research purposes to govern-
ment and other qualified organizations in 
the Pacific islands region of Polynesia, 
Micronesia, and Melanesia. The program 
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is jointly conducted by the Southwest 
Fisheries Center Honolulu Laboratory of 
the National Marine Fisheries Service, 
NOAA, and the University of Hawaii's 
Hawaii Institute of Marine Biology (HIMB). 
The program is designed in particular to 
aid those locations where small to moder-
ate numbers of tags (i.e., 100-500) are 
needed, and local authorities or organiza-
tions might not otherwise order them from 
the manufacturer. 

The Inconel tags are self-piercing, self-
locking, and simple to use when applied 
with a special plier-like applicator to the 
trailing edge of a turtle's front flippers. All 
tags are imprinted consecutively with a 
letter-number combination to permanently 
identify individual turtles. The following 
inscription appears on each tag: 

Write HIMB 
University 

Hawaii 96744 

Persons who report the resighting of a 
tagged turtle to this address are sent a T-
shirt bearing a sea turtle logo. The 
resighting information that is received is 
relayed to the tagging organization. 

For more information about the avail-
ability of tags from the Sea Turtle Tag 
Center of the Pacific, write to: G.H. Balazs, 
Southwest Fisheries Center Honolulu 
Laboratory, National Marine Fisheries 
Service, 2570 Dole Street, Honolulu, HI 
96822-2396. (FAX 808-942-2062) • 

AMPHIBIAN LARVAL BIOLOGY 

A course on amphibian larval biology 
is being offered at the Highlands Biologi-
cal Station, Highlands, North Carolina, 3-
14 June 1991. It will be taught by Dr. 
Richard Wassersug of Dalhousie Univer-
sity with the assistance of several guest 
instructors. Credit for the course is avail-
able through either Western Carolina Uni-
versity or the University of North Carolina 
at Chapel Hill. For forther information and 
application forms, contact: Highlands 
Biological Station, PO Box 580, High-
lands, NC 28741, USA. (704) 526 -2692.• 

THE ROGER CONANT 
RESEARCH FELLOWSHIP 

The Roger Conant Research Fellowship 
was established in 1990 to honor the 
scientific contributions of Roger Conant, 

the Toledo Zoological Society's first Cura-
tor and Research Scientist. It is designed 
as a vehicle to promote career develop-
ment in zoo research and management in 
outstanding undergraduate and graduate 
students. 

Tenure of Fellowship: A flexible two-
month period falling between 1 May and 
31 August each year. 
Stipend: $1,500 for the period of the 
fellowship. Lodging adjacent to Zoo 
grounds will be provided by the Society. 

Eligibility: Junior, senior, or graduate 
students from an accredited four-year 
university majoring in animal husbandry, 
biology, wildlife management, veterinary 
science, zoology, or allied field. 

Types of Projects: Emphasis will be on 
student participation in projects developed 
by Toledo Zoo staff and carried out in the 
animal departments of the Department of 
Conservation and Research. Exceptions 
for student generated research will be 
made for applicants with demonstrated 
research potential. All research will be 
directed or supervised by a Departmental 
Curator, Research Scientist, or Staff Vet-
erinarian. 

Mode of Selection: Selection of Conant 
Fellows will be made on the basis of merit. 
Grades, letters of recommendation, and 
relevant experience will all be considered 
in making the final selection. 

Application: Application materials may 
be obtained from: Dr. Peter J. Tolson, 
Conservation Biologist/Research Coordi-
nator, Toledo Zoological Society, P.O. 
Box 4010, Toledo, OH 43609, USA. 

The closing date for applications is 1 April 
of each year. Awards will be made by 1 
May. Two letters of recommendation from 
persons familiar with the collegiate perfor-
mance or research potential of the appli-
cant, including a letter from the student's 
most recent advisor or major professor, 
are required. A copy of the student's most 
recent college transcript is also required. 
No application will be processed until all 
supplementary materials are received. • 

AAZPA CHELONIAN ADVISORY 
GROUP FORMED 

The Wildlife Conservation and Manage- 
ment Committee of the American Asso- 

ciation of Zoological Parks and Aquari-
ums (AAZPA) has approved the formation 
of a Chelonian Advisory Committee. 

The group, initially convened as a Special 
Interest Group, commenced its activities 
at a Herpetology Species Survival Plan 
meeting held in Gainesville, Florida in 
April 1990. 
At that meeting, 21 people, representing 
many zoos throughout the country, agreed 
to serve as the group's initial members. Of 
these, Dave Collins (Burnet Park Zoo, 
Syracuse, NY), Dennis Herman (Zoo At-
lanta, Atlanta, GA), Brett Stearns (Insti-
tute for Herpetological Research, Stanford, 
CA), and Bern Tryon (Knoxville Zoo, 
Knoxville, TN) were selected as Group 
Coordinators. 

The group's purposes include coordinat-
ing with and supporting other on-going 
chelonian conservation projects, such as 
the IUCN's Tortoise and Freshwater Turtle 
Action Plan. One of the group's first 
projects will be to enlist the cooperation of 
American zoos in streamlining their chelo-
nian collections by pairing up breedable 
animals and in making more space avail-
able for chelonians most in need of cap-
tive management and breeding programs. 

The coordinators encourage input from 
the private sector, as well as from aca-
demic and field researchers who are ac-
tively involved in conservation and man-
agement programs for chelonians. 

Bern W. Tryon 
Department of Herpetology 
Knoxville Zoological Gardens 
P.O. Box 6040 
Knoxville, TN 37914, USA 

	 • 

MEETINGS 

SECOND WORLD CONGRESS 
OF HERPETOLOGY 

The Second World Congress of Herpetol-
ogy will be held at the University of 
Adelaide, Adelaide, South Australia, 29 
December 1993 - 5 January 1994. This 
international congress is the second of a 
series that started in 1989 in Canterbury. 
This meeting will enable all persons inter-
ested in herpetologyto meet and exchange 
information to promote the advance of 
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knowledge and the conservation of the 
world's amphibians and reptiles. The con-
gress will consist of topical symposia, 
plenary speakers, poster sessions, work-
shops, displays, excursions, and meet-
ings of ancillary groups, and will offer 
visitors the opportunity to get acquainted 
with the unique and diverse Australian 
herpetofauna. Subjects and moderators 
will be announced well in advance so that 
potential participants can volunteer. The 
meeting will be open to all persons. Reg-
istration will begin 1 January 1992. 

Further announcements about registra-
tion, travelling arrangements, accommo-
dation, and program will be made in her-
petological journals as soon as available. 
For further details and mail listing, write: 
Dr. M.J. Tyler, The University of Adelaide, 
Department of Zoology, Box 498, GPO, 
Adelaide, South Australia 5001, Australia. 

Sponsoring organizations and individuals 
are welcome. For further details, write: 
Dr. R.L. Carroll, Treasurer WCH, Depart-
ment of Biology, McGill University, 1205 
Docteur Penfield Avenue, Montreal, PQ, 
Canada H3A 1B1. • 

1991 ASC ANNUAL MEETING 

The Association of Systematics Col-
lections will hold its 1991 annual meeting 
at Texas A &M University, College Sta-
tion, Texas on 16-18 May 1991. The 
meeting will feature a workshop on 
"Biodiversity and Collections." Speakers 
from the U.S., Canada, and several Latin 
American countries will discuss the role of 
collections in biodiversity studies, interna-
tional collaboration in biodiversity studies 
and collection development, and the sta-
tus and needs of collections in developing 
countries. There will also be a workshop 
on Collections Policy issues. Participants 
are welcome. For further information, 
contact ASC at 730 11th Street NW, Sec-
ond Floor, Washington, D.C. 20001. (202) 
347-2850. • 

REPTILIAN CHEMICAL SENSES 

A Conference on Reptilian Chemi-
cal Senses will be held 15-16 June 1991 at 
the Penn Towers Hotel, Philadelphia, 
Pennsylvania, just prior to the Chemical 
Signals in Vertebrates meeting scheduled 
for 16-22 June at the same location. For  

information concerning the conference, 
contact Dr. Mimi Halpern, Department of 
Anatomy and Cell Biology, Box 5, SUNY 
Health Science Center at Brooklyn, 
Brooklyn, NY 11203, USA. (718) 270-
2958. FAX: (718) 270-3378. • 

BHS MEETINGS - 1991 

Meetings of the British Herpetological 
Society are held in the Lecture Theatre of 
the Linnean Society of London, Burlington 
House, Piccadilly, London W1, generally 
starting at 7.00 pm and ending at 9.00 pm. 
SSAR members and herpetologists from 
other countries are most welcome. 

February 14: Dr Wolfgang Wuster 
(Department of Zoology, University of Ab-
erdeen): Cobras and other herps in 
Southeast Asia. 

March 23: A.G.M. (separate agenda). 
A special Saturday all-day event to be 
held at Birkbeck College, London (Malet 
Street, London WC1). 

April 17: Dr Robert Bustard (Isle of 
Man): Sea Turtles on Australia's Great 
Barrier Reef. 

May 23: Dr Robert Oldham (Depart-
ment of Biology, Leicester Polytechnic): 
Nigerian Amphibia (postponedfrom 1990). 

June 18: 	Mr Geoff Clarke (Bere 
Regis, Dorset): Amphibia and Reptilia 
Worldwide - Their Care and Breeding. 

September: Date to be announced. 
Care and Breeding of Amphibians and 
Reptiles: An Open Meeting. Contribu-
tions from members; live animal & photo-
graphic displays; sales and exchanges; 
commercial displays of books & vivarium 
equipment. 2.00 to 5.30 pm. Lecture 
Theatre of the Soo Studies Centre, Zoo-
logical Society of London, Prince Albert 
Road, London NW1. 

October 10: 	Dr Michael Lambert 
(BHS Chairman): Some African 
Herpetofauna and the Impact of Tsetse 
Control Insecticides on Lizards in Zimba-
bwe. 

November 20: Mr Mark Day (Gambian 
Dwarf Crocodile Rescue Project, Univer-
sity of Bristol): Herpetofaunal Wading 
Through West Africa. 

For further details, membership, infor-
mation on publications and subscriptions 
to the Herpetological Journal and quar-
terly BHS Bulletin, contact: BHS, c/o Zoo-
logical Society of London, Regent's Park, 
London NW1 4RY, UK. 

Michael R.K. Lambert Chairman, 
British Herpetological Society 

	• 
HIGHLANDS CONFERENCE ON 

PLETHODONTID SALAMANDERS 

The Highlands Conference on 
Plethodontid Salamanders will be held in 
early June 1992 at the Highlands Biologi-
cal Station in Highlands, North Carolina. 
This meeting will follow the tradition of the 
first (1972) and second (1982) confer-
ences in exploring new directions in 
plethodontid research. The conference 
features invited papers, an evening poster 
session, and a symposium. All interested 
parties are encouraged to participate. 

Future announcements concerning 
conference dates, a call for papers, and 
registration information will be sent only to 
those on our mailing list. To receive these 
announcements, send your name, ad-
dress, and phone number to: Dr. Robert 
Jaeger, Department of Biology, University 
of Southwestern Louisiana, Lafayette, LA 
70504-2451, USA. (318) 231-5235. FAX 
(318) 231-5834. • 

LEGISLATIVE ALERT 

This column is produced by the SSAR Conser-
vation Committee to alert members of the her-
petological community to recent and proposed 
regulatory changes involving amphibians and 
reptiles. We encourage SSAR members to 
notify us of any significant changes in state, 
national, or international conservation laws as 
they relate to these animals. For further details 
about any of the following, or to report addi-
tional changes, please contact Kurt A. 
Buhlmann, SSAR Conservation Committee, c/ 
o Division of Natural Heritage, Virginia Depart-
ment of Conservation and Recreation, 203 
Governor Street, Suite 402, Richmond, VA 
23219, USA. 
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The following final and/or proposed list-
ings and regulations have been announced 
by governmental regulatory agencies. 
Pertinent Federal Register (FR) citations 
are given for U.S. notices. 

U.S.: Graptemys flavimaculata (yellow- 
blotched map turtle); proposed as Threat- 
ened [FR 55(133): 28570-28573, 8/11/90] 

This basking turtle is restricted to the 
Pascagoula River system in Mississippi, 
including the Leaf and Chickasawhat Riv-
ers and other tributaries. It is threatened 
by habitat modification, wanton shooting, 
collecting, water quality degradation, and 
nest predation. 

MEXICO: The government of Mexico has 
announced that it is prohibiting the take of 
sea turtles in its waters and the destruc-
tion of turtle nests. Accompanying this 
decision, the government is: initiating a 
program to study the magnitude of inci-
dental take of sea turtles during fisheries 
activities; extending offshore and beach 
refuge zones; increasing scientific stud-
ies aimed at protection and conservation 
of sea turtles; and registering all existing 
stockpiles of sea turtle products (Endan-
gered Species Technical Bulletin, Vol XV, 
No. 7, July 1990). 

Florida: Gopherus polyphemus (gopher 
tortoise); incidental take, draft rule 

In Florida, where gopher tortoises are 
listed as a Species of Special Concern, 
the combined forces of urbanization, resi-
dential development, agriculture, forestry, 
and mining are destroying hundreds of 
thousands of acres of tortoise habitat an-
nually. Although the state extracts some 
mitigation for habitat lost to the largest 
developments, 95% of the loss is unmiti-
gated. The Florida Game and Fresh Water 
Fish Commission is now drafting rules 
that would require some habitat mitigation 
or preservation for tortoise burrows that 
are destroyed during developmental and 
agricultural activities (i.e. incidental take). 
The draft rule will then be presented to the 
Commission for consideration, perhaps 
as early as November 1990. As ex-
pected, strong resistance to such a rule is 
being exerted by developmental and agri-
cultural interests. For additional informa-
tion, contact; Col. Robert M. Brantly, Ex-
ecutive Director, Florida Game and Fresh 
Water Fish Commission, 620 S. Meridian 
Street, Tallahassee, FL 32301, USA. 

KURT A. BUHLMANN 
SSAR Conservation Committee 	• 

FEATURES 

A CONGENITAL LUNG 
DISORDER IN A JUVENILE 
HEAD-STARTED KEMP'S 

RIDLEY SEA TURTLE 
(Lepidochelys kempi) 

Since 1978, the National Marine Fish-
eries Service (NMFS), Southeast Fisher-
ies Center, Galveston Laboratory, 
Galveston, TX, has been involved in an 
effort to save from extinction the most 
endangered species of sea turtle, Kemp's 
ridley (Lepidochelys kempt). This con-
servation program is a cooperative ven-
ture among Mexico's Institute Nacional de 
la Pesca, the U.S. Fish and Wildlife Ser-
vice, the National Park Service, the Texas 
Parks and Wildlife Department, and the 
NMFS. The NM FS husbandry portion of 
the program is referred to as head start-
ing. 

Diseases encountered in the hus-
bandry of the Kemp's ridley sea turtle 
have been documented by Clary and 
Leong (1984) and Leong et al. (1989). 
Leong et al. (1989) reported that some 
apparently healthy Kemp's ridleys die of 
no explainable cause during head start-
ing. We report herein the death and 
necropsy of an outwardly healthy Kemp's 
ridley with congenital lung defects. 

The turtle in question showed no exter-
nal signs of illness or disease before its 
death. It apparently was feeding well and 
its growth appeared normal as compared 
to others from the same clutch (Table 1). 
At the time of death, the turtle was 4-1/2 
months old, had a mass of 110.5 g, and 
had a straight-line carapace length of 8.6 
cm and a straight-line carapace width of 
7.9 cm. Though the turtle was examined 
for external marks, lesions, or deformaties, 
none was found. 

The necropsy proceeded as recom-
mended by Rainey (1981) and Wolke and 
George (1981). The turtle was placed on 
its back and the plastron removed by 
cutting along its margin through the skin 
and between the marginal and 
inframarginal scutes. The plastron was 
then pulled up, the pectoral and pelvic 
muscles severed, and the plastron re-
moved. Initial examination showed that 
all major organs were present and ap-
peared to be in the proper position. The 
lungs, however, were much smaller than 
expected for a Kemp's ridley sea turtle of 
this size. Whereas the lungs of a turtle of 
this size and age normally cover two-
thirds of the dorsal body cavity, this turtle's 
lungs, although normal in length, did not 
extend more than a few mm beyond the 
spinal column. The right lung was smaller 
than the left, and on first observation was 
thought to be absent. The lungs, although 
vestigial, were pink in color and contained 
no fluid. 

Kemp's ridley sea turtle hatchlings re-
ceived for head starting have exhibited a 
variety of externally manifested congeni-
tal birth defects (Leong et al. 1989). It 
would be expected that corresponding 
internal defects would be present in such 
turtles as well. However, the congenital 
lung problem described herein occurred 
in a turtle with no outward signs of abnor-
malities. It seems likely that a reduced 
lung capacity could supply oxygen to a 
turtle's tissues only up to a certain size. 
Once the mass of such a turtle increased 
beyond this point, pulmonary dysfunction 
could occur and the turtle would die. We 
believe that the death in this case was 
related to the congenital lung defects. 

Researchers performing necropsies on 
apparently healthy specimens of Kemp's 
ridleys that die in captivity should look 
closely for internal evidence of abnormali-
ties. 
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Computerize Your 
Field Notes and Collections 

GECKO is a computer program for managing field notes and collections. 

GECKO will allow you to: 

Record genus, species, subspecies, number, locality, county, state, 
collector or observer, collection number and comments. 

Family, order and class are entered automatically. 
Extract data for viewing, editing or printing by any combination 

of the above, e.g. iguanid lizard localities for Inyo Co, CA 
or all herps seen in Texas from June through August. 

List data by order of entry, by date or phylogenetically. 
Copy selected records to files for use with spreadsheets, word 

processors or data base programs. 
Count number of species for all or part of the data base, e.g. 

number of species for 1988 or number of species of Hyla. 

GECKO is very powerful, yet uses simple screen 
menus. It incorporates a master species list and is 
sold with your choice of the U.S. and Canadian list 
of herps, birds or mammals. Other species lists can be 

purchased separately and merged into a comprehensive list 
of terrestrial vertebrates. Lists can be easily edited to accom-
modate taxonomic changes or new species. 
GECKO runs on IBM PCs and compatibles with 320K RAM 
and DOS 2.0 or later. $75 + $3 shipping. California resi-
dents add 6% tax. Please specify species list to be included. 

Additional lists are $25 each. Similar programs which use 
common names are available for all terrestrial vertebrates. 

Sandpiper Software 153 Michele Circle, Novato, CA 94947 

Table 1. Growth, survival, and health of one clutch' of head started Kemp's ridley sea turtles 
of the 1985 year-class, and growth of one specimen from the clutch with "sudden hatchling-
death syndrome." 

OBSERVATIONS ON THE 
LIZARD Shinisaurus 

crocodilurus IN CAPTIVITY 

Date 

"Sudden Hatchling-death" 
specimen 
Weight, g 	Average Weight, g Clutch Survival, % Health, %b 

8 July 1985 16.0 

29 Aug. 47.0 

26 Sept. 100.0 100.0 

23 Oct. 120,8 100.0 98.9 

1 Nov. 110.5 

20 Nov. 171.7 97.8 98.9 

a) All these turtles were from clutch 6 collected as eggs from the beach near Rancho Nuevo, 
Tamaulipas, Mexico . 

b) Indicates the percentage of turtles in the clutch that were not being treated for a pathological problem. 

In most instances, the treatable pathological problmes are minor skin lesions of the flippers and neck. 

College Station, TX. 	 National Marine Fisheries Service 
Rainey, William E. 1981. Guide to Sea 

	
Southeast Fisheries Center 

Turtle Visceral Anatomy. NOAA 
	

Galveston Laboratory 
Technical Memorandum NMFS- 	4700 Avenue U 
SEFC-82. 	 Galveston, TX 77550, USA 

Wolke, R.E. and A. George. 1981. Sea 
	and 

Turtle Necropsy Manual. NOAA 
	

JOSEPH P. FLANAGAN 
Technical Memorandum, NMFS- 	Veterinarian, Zoo Division 
SEFC-24. 	 Houston Parks Service 

1513 Outer Belt Drive 
CLARK T. FONTAINE 
	

Houston, TX 77030, USA 
	 • 

KATHY W. INDELICATO 
U.S. Department of Commerce (NOAA) 

The Chinese crocodile lizard 
(Shinisaurus crocodilurus Ah1,1930) has 
been considered rare and enigmatic since 
its first description, with few specimens 
reaching western museums or zoos until 
1984 (Wilke 1985). Most of our knowl-
edge of this lizard was based on field 
notes of the original collector (Fan 1931) 
and on anatomical studies on very few 
specimens (cited in Hu et al. 1984). The 
taxonomic status of this lizard is uncertain 
with placement either in Xenosauridae 
(Mc-Dowell and Bogert 1954) or in Shini-
sauridae (Ahl 1930; Hu et al. 1984; Wu 
and Huang 1986). 

Recently, Shen and Li (1982) described 
feeding, reproduction, and other behavior 
of this species in the wild. Wilke (1985) 
reported on captive specimens, especially 
housing conditions and feeding problems. 
Sprackland (1989) provided many obser-
vations on feeding, sexual dimorphism, 
behavior, and captive births. The present 
note provides additional observations on 
the Chi-nese crocodile lizard. 

A female Shinisaurus(15 cm SVL) was 
purchased from a local petshop 25 July 
1989. It was maintained in a commercial 
55 gallon glass aquarium (91 x 43 x 30 
cm). The tank was propped 2 cm from the 
horizontal at one end, such that tap water 
(allowed to stand at room temperature for 
2-5 days) formed a pool (1-2 I) ca. 3 cm at 
the deep end. The dry floor area was ca. 
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30 x 25 cm. A flat rock 14 x 16 cm was 
placed at the water-land interface. A 
smooth tree branch 60 x 2 cm was placed 
between the rock and the top of the tank. 
A cardboard hide box (20 x 20 x 15 cm) 
with a single opening was placed on the 
dry floor area, but was removed after 
several weeks when it was obviously not 
being used. 

The tank was covered with wire 
screening. Air temperature ranged from 
18 to 24° C, always cooler at night. Usu-
ally a 10 h light/14 h dark cycle was 
maintained in the room (standard fluores-
cent tubes). Vita-Lite illumination (Dura-
Lite 40W) directly atop the tank was pro-
vided 3-8 h daily, averaging 5 times a 
week. 

Feeding. The Shinisaurus fed well 
after an adjustment period of five days, 
during which time no food was offered. 
Food was offered during the day, since the 
lizard was not active at night. Crickets, 
sometimes dusted with bone meal pow-
der, were accepted. Crickets tended to 
evade the lizard unless one or both jump-
ing legs were removed. Immobile crickets 
were not attacked unless they had been 
tracked. Crickets were more readily caught 
on land, and the lizard would leave the 
water to chase them. Crickets swimming 
in the water were eaten, though the 
Shinisaurus had difficulty seizing the 
crickets, often missing or failing to grip 
them properly. Crickets taken on land 
were consumed there. Prey capture was 
done with the jaws alone, with no tongue 
protrusion. Use of the forelimbs in ma-
nipulating or dismembering prey was never 
observed. 

Earthworms were also avidly eaten, 
both on land and with some difficulty in 
water. Swimming goldfish and bait min-
nows (2-3 cm) were ignored. When the 
fish were placed on the land surface, 
however, the lizard immediately left the 
water and readily devoured them. About 
six months after the first trials, goldfish (1-
2 cm) were again offered. This time the 
lizard attempted to seize the fish but did 
not succeed. It attempted to catch the fish 
by lunging at them from above rather than 
approaching them at or below the water 
surface, although the water was deep 
enough for submergence. These obser-
vations do not agree with statements that 
this species feeds on tadpoles and fish in 
nature (Fan 1931). Shen and Li (1982) 
were told by natives that Shinisaurus fed 
on tadpoles and grasshoppers, but the 
only stomach examined by them con-
tained other insects and grass seeds. 
Sprackland (1989) reported that his speci-
mens ignored live guppies. Newborn  

laboratory mice were eagerly taken on 
land. The Shinisaurus would seize them 
and then retreat into the water, where it 
would consume the mice while standing in 
shallow (ca. 1-2 cm) water. 

Seedless red grapes and strawberries 
were also accepted. Small pieces were 
placed on the rock, and the lizard would 
approach the rock and seize them. Some 
larger pieces were shaken, brushed 
against the rock, and torn into smaller 
pieces which were then swallowed. Pieces 
of these fruits on the end of a toothpick 
were also taken after a few attempts; 
pieces of banana offered in the same way 
were not. This is apparently the first 
record of Shinisaurus feeding on fruit. 
Canned dog food was not accepted. 
Defecation usually occurred in the water, 
infrequently on land. 

Climbing behavior. A branch was 
always present in the cage, yet the lizard 
did not climb it every night as lizards of this 
species may do in the wild (Shen and Li 
1982). When on the branch, the lizard laid 
with its limbs slightly wrapped around the 
branch, so that the feet approached each 
other under it. The tail was held off the 
branch to one side, or resting along its top, 
but would not be wrapped around it. 

The lizard was once observed climb-
ing onto the branch. It reached for the 
branch with its two forelimbs while stand-
ing in water. It pulled itself up using both 
forelimbs, then walked to near the top of 
the branch. While walking, the lizard held 
its tail against the side of the branch (and 
not loosely dangling) implying a balance 
role for the tail. Such "pressing" of the tail 
against the side of the branch was also 
observed when the lizard was at rest. No 
fully prehensile use was observed. 

Despite the overall lethargic behavior 
of the lizard, it was capable of notable 
climbing activity. On one occasion, the 
lizard was observed clinging upside down 
to the screen cover of the tank ca. 70 cm 
from where the branch contacted the 
screen. The lizard hung by only two claws 
on each foot. The limbs extended laterally 
from the trunk and no other part of the 
body touched the screen. The tail ex-
tended horizontallyfromthe bodyf or about 
half its length, then arched gradually to-
wards the floor. The lizard was observed 
in this position for about an hour. When 
observation resumed two hours later, the 
lizard had descended (perhaps fallen) to 
the floor of the tank. 

Reproduction. This lizard was iso-
lated from other Shinisaurusfrom the date 
of acquisition; the amount of previous 
intraspecific contact is unknown. On 15 
March 1990, a dead, well formed croco- 

dile lizard (55 mm SVL, 62 mm tail length) 
was discovered in the water. It was 
wrapped in fetal membranes, and was 
attached to its yolk sac. Its size agrees 
with those of eight live born young ob-
served by Huang (1983) (total length 121-
131 mm). However, the young observed 
by Huang all lacked yolk sacs at birth, as 
did the advanced embryos found within 
dissected females. Whether the present 
neonate was stillborn or died after birth is 
unknown. Huang reports (1983) that neo-
nates may or may not be covered with 
membranes at birth, and if not, the young 
may walk directly out of the mother. It is 
also unknown if birth in this case occurred 
in water, although Huang (1983) reports 
this to be the case at least in captivity. 
Gestation in the present instance took a 
minimum of 234 days, similar to that re-
ported by Shen and Li (1982), and Huang 
(1983). 

Coloration and Ecdysis. Ahl (1930) 
reported on the basis of one male and 
female (fluid preserved), that the male 
was overall more reddish than the female, 
which was overall grayish. The underside 
and side of the neck of the male was more 
reddish or reddish brown than the female. 
The present female was red or reddish 
brown on the neck and shoulder region. 
This supports the statement of Fan (1931) 
that red coloration in this species varies 
between individuals and is not a sexual 
character. Sprackland (1989) states that 
both sexes are red along the neck, flanks, 
and throat and suggests males may be 
more intensely colored. This specimen 
did not shed until 21 May 1990, when 
large patches were observed peeling 
away. The pieces of skin remained float-
ing in the water for three days, suggesting 
that the shed skin is not routinely eaten. 
Ecdysis occurred again on 20 July 1990. 

Longevity. This specimen is still alive 
8 August 1990; captive longevity of adults 
thus exceeds one year. 
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Gekkonid Lizards as Prey of 
Invertebrates and Predators 

of Vertebrates 

Gekkonid lizards are regarded as be-
ing chiefly insectivorous (Loveridge 1947; 
Kluge 1967; Bustard 1968a). In turn, their 
primary predators are larger vertebrates 
such as birds (Bustard 1968b; McKeown 
1983) snakes (Pitman 1974), mammals  

(Whitaker 1973), and larger lizards (Pianka 
1986; Auffenberg 1981; Bustard 1968a, 
b). However, the size range spanned by 
living geckos (approximately 20-250 mm 
SVL) is broad enough to encompass de-
viations from these generalizations at both 
ends of the scale. Larger geckos can and 
do eat other vertebrates, particularly other 
geckos, but also a variety of lizards, frogs, 
and even birds and mammals. Small gec-
kos, on the other hand, are well within the 
size range of prey items of larger species 
of arthropod predators, such as arachnids. 

Geckos as Prey of Invertebrates 

Reports of attacks by arthropods on 
small vertebrates are numerous 
(McCormick and Polis 1982). Arachnids 
are the most frequently cited predators in 
these instances. Scorpions have been 
observed to capture mice (Kock 1969; 
Piasecki and Newlands 1985), 
leptotyphlopid snakes (Anderson 1956; 
Polis 1979) and a wide range of lizards 
(e.g. Banta 1957; Hadley & Williams 1968) 
( although some of the attacks on reptiles 
occurred in the unnatural conditions of a 
pit-trap). Spiders, too, are known to cap-
ture vertebrates, including rodents, birds, 
frogs, snakes, and lizards, both in webs 
(Groves and Groves 1978; Neill 1948; 
Anonymous 1985; Konig 1987; 
Cokendolpher 1978) and, in the case of 
terrestrial species, on the ground or in 
burrows (Caras 1974; Anonymous 1985). 

A second group of predators on verte-
brates are centipedes, especially mem-
bers of the genus Scolopendrawhich have 
been implicated in attacks on toads (Car-
penter and Gillingham 1984), rodents 
(Shugg 1961; Clark 1979), birds (Anony-
mous 1985), lizards (Lawrence 1953; 
Butler 1970) and snakes (Easterla 1975). 

Although certain cases of insects as 
predators on lizards are primarily based 
on laboratory and pit-trap encounters (e.g. 
Banta 1962), at least some insects, such 
as belostomatids (giant water bugs) and 
mantids are quite capable of taking many 
smaller vertebrate taxa as prey (see 
McCormick and Polis 1982). Aquatic in-
sects and insect larvae frequently attack 
and consume fish, and amphibian larvae 
and eggs, (Heyer et al. 1975; Caldwell et 
al. 1981; Young 1967; Neill 1968; Wager 
1965; Kluge 1981; Villa et al. 1983). 

Geckos as a group are particularly 
vulnerable to attack by arachnids and 
centipedes, first because of their gener-
ally small size (Russell and Bauer 1986) 
and second because they are chiefly noc-
turnal, as are these putative predators. 
The array of predators identified in attacks  

on geckos includes scorpions, solfugids, 
spiders, centipedes, mantids, and ants 
(see Table 1). The prey geckos include 
representatives of the subfamilies 
Gekkoninae, Diplodactylinae and 
Eublepharinae and range from very small 
forms (e.g. Tropiocolotes) to moderately 
large species (e.g. Diplodactylus and 
Hemidactylus). Species from all conti-
nents inhabited by geckos are repre-
sented. The majority of the geckos are 
terrestrial or rupicolous, although a num-
ber of arboreal species have also been 
attacked by each type of arthropod preda-
tor. 

Although most instances of arthropod 
attacks on geckos are based on fortuitous 
observations of single events, certain spi-
ders, scorpions, and insects derive a sub-
stantial portion of their energy input from 
vertebrates and in turn account for a 
sizeable percentage of small vertebrate 
mortality (McCormick and Polis 1982). 
Spiders have been implicated as major 
predators on Garthia [=Homonota] 
dorbignyi (Donoso-Barros 1966), 
Phyllodactylus porphyreus (pers. obs.), 
and Diplodactylus spp. (Minton 1983; 
Kluge and Schuett 1986). In the case of 
Diplodactylus, the evolution of a unique 
caudal defensive mechanism has been 
tentatively linked to predation attempts by 
lycosid spiders (Kluge and Schuett 1986). 
Unfortunately, the mechanism of inges-
tion of most arthropods, and especially 
arachnids, precludes facile analysis of gut 
contents, and quantitative estimates of 
the ubiquity and significance of geckos as 
prey of these arthropod predators is not 
possible. Nonetheless, it would appear 
that many geckos, for which no observed 
acts of predation by arthropods have been 
reported, may be especially susceptible to 
attack. In particular, small leaf-litter dwell-
ing species, such as most of the 
sphaerodactyline geckos of the 
Neotropics, are within the size range of 
insects (hatchlings as small as 5 mm SVL) 
and are broadly ecologically comparable 
to syntopic insects, feeding largely on tiny 
collembolans (Gasc et al. 1983), and in 
turn providing food for predatory 
arthropods. 

Geckos as Predators of Vertebrates 

Many large lizards, such as varanids, 
are primarily carnivorous, feeding to a 
large extent on other vertebrates (Cowles 
1930; King and Green 1979; Auffenberg 
1981; Pianka 1982, 1986). Among 
gekkotons, only the pygopodid Lialis 
specializes almost exclusively on verte-
brate prey, chiefly skinks (Patchell and 
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Table 1. Gekkonid lizards preyed upon by arthropods. (*) = potential predators. 
(sc) = scorpion, (sp) = spider, (su) = sulfugid, (m) = mantid, (c) = centipede. 

Gekkonid prey 
	

Predators 
	

Source 

are commensal with man and are thus 
particularly conspicuous to human ob-
servers. 

tenebrionid beetles 
	

Banta (1962) 
Hadrurus sp. (sc) 
	

Hadley & Williams (1968) 
sultugid 
	

Szczerbak & Golubev (1986) 
Lydocon striatus (sp) 
	

Szczerbak & Golubev (1986) 
Lydocon striatus (sp) 
	

Szczerbak & Golubev (1986) 
spiders 
	

Minton (1983) 
lycosid spiders 
	

Kluge & Schuett (1986) 
megalomorph spiders 
	

Donoso-Barros (1966) 
Hierdula wemeri (m) 
	

Wright (1982) 
Scolopendra subspinipes (c) 

	
La Rivers (1948) 

Achaearanea tepidariorum (sp) Steiner (1983) 
sulfugid 
	

Loveridge (1947) 
spiders * 
	

Gudynas & Gambarotta (1980) 
Tenodera angustipennis (m), 	La Rivers (1948) 
Metargiope trifasciata (sp) 
Palystes natalius (sp) 	Warren (1923) 
Scolopendra morsitans (c) 	Butler (1970) 
Scolopendra moristans (c) 	Lawrence (1953) 
Opisthophthalmus carinatus (sc) Lamoral (1971) 
Palystes natalius (sp) 	W. Branch (pers. comm.) 
"Argentine ants" 	 Rose (1950) 
Parabuthus villosus (sc) 	Lamoral (1971) 
Leucorchestris sp. (sp) Orchestrella sp. (sp) 
Carparachne sp. (sp) 
Latrodectus mactans hasselti (sp) Ktrnig (1987) 

spiders 	 pers. obs. 
Androchtonus astralis (sc) 	Szczerback & Golubev (1986) 
Ruthus occitanus(sc), 
Galeodes caspius (su), 
Scolopendra sp. (c)  

DISCUSSION 
Contrary to expectations, size alone 

does not appear to be the major factor in 
the occurrence of gecko species in either 
of the two groupings delineated above. 
Only the largest geckos are immune from 
arthropod attack while even the smallest 
may be cannibalistic. Likewise no phylo-
genetic grouping appears to have any 
predictive relations to the trophic interac-
tions of geckos. Rather, terrestrial and 
rupicolous geckos, as well as commensal 
species appear to be more likely to suc-
cumb to invertebrate predators and to 
take vertebrate prey themselves. How-
ever, the trophic relations of so few gec-
kos have been examined that it is likely 
that many or most gekko species are 
occasionally taken by invertebrate preda-
tors or feed on vertebrates. 
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Table 2. Gekkonid lizards as predators of vertebrates. 
(c) = under captive conditions, (*) = predation probable. 
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Lichmera inc,ana 
mice (c) 
cannibalistic (c) 
lizards 
hatchling chick (c) 
Podarcis liltordi, P. sicula, 
Hemidactylus turcicus, 
Podarcis hispanica 

Gekkonid predator 
	

Prey 

geckos (in general) 
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mice (c) 
geckos 

Eublepharis turcmenicus 
	

Eremias strauchi 
Gehyra australis 	 cannibalistic 
Gekko gecko 	 geckos, mice, birds, 

snakes 

Gekko gecko 

Hemidactylus sp. 
Hemidactylus brookii 

Hemidactylus fasciatus 
Hemidactylus flaviviridis 

Hemidactylus frenatus 
Hemidactylus leschenaulti 

Hemidactylus mabouia 

Hemidactylus maculatus 
Hemidactylus turcicus 
Hoplodactylus duvaucelii 
Lepidodact}dus lugubris 
Lygodactylus a. angularis 
Nephrurus asper 
Nephrurus deleani 

Nephrurus laevissimus 
Nephrurus levis 
Nephrurus milli 
Nephrurus stellatus 
Nephrurus vertebralis 

Nephrurus wheeled 
Oedura marmorata 
Oedura ocellata 
Pseudothecadactylus lindneri 
Ptychozoon kuhlii 
Rhacodactylus auriculatus 
Rhacodactylus chahoua 
Rhacodactylus leachianus 

Rhacodactylus trachyrhynchus 
Tarentola a annularis 
Tarentola mauritanica 
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TECHNIQUES 

A REFINEMENT OF THE 
STOMACH-FLUSHING 

TECHNIQUE FOR SMALL 
SCINCID LIZARDS 

Stomach flushing is a widely used 
technique for studies of the diets of ani-
mals when destructive sampling is unde-
sirable and has been adapted for use on a 
variety of taxa (Randall and Davison 1981; 
Wilson 1984; Moll 1989; Lewis 1989). 
Since the description of a technique for 
stomach flushing turtles (Legler 1977), 
the procedure has been used on a variety 
of lizard taxa (e.g. Legler and Sullivan 
1979; James et al. 1984; Shine 1986; 
Henle 1989a, 1989b). During a mark-
recapture study of scincid lizards of the 
genus Ctenotus in central Australia, I de-
sired to collect stomach contents without 
killing the lizards. Seven species ranging 
in adult body-mass from 3 to 15 g (45 to 
100 mm snout-vent length) were stomach 
flushed. Early attempts at stomach flush-
ing resulted in a number of deaths, princi-
pally from damaging the stomach wall, 
forcing water through the pyloric sphincter 
into the intestines or shock characterized 
by respiratory failure. The following note 
describes refinements made to the equip-
ment and a method for dealing with shock 
and respiratory failure after stomach 
flushing. 

The lizard's mouth was forced open by 
applying gentle pressure on the posterior 
end of the quadrate bone of the lower jaw. 
The mouth was held open during stomach 
flushing with a plastic cuff similar to that 
described by Legler and Sullivan (1979), 
which was held in place with a thin strip of 
masking tape wrapped around the snout. 
Plastic cuffs were cut from cross-sections 
of syringe tubes and ranged in diameter 
from 7 to 11 mm depending on the size of 
the lizard. A thin tube lubricated with K-Y 
Jelly®, attached to an automatic pipetting 
device (Legler and Sullivan 1979), was 
fed down the esophagus to a pre-deter-
mined depth. This depth was obtained by 
measuring the tube against the outside of 
the lizard to a point just posterior to the 
forelimbs which corresponded to the mid-
point of the stomach. Measuring the depth 
of insertion of the esophageal tube helped 
to prevent damage to the posterior region 
of the stomach and reduced the incidence 
of water flushing into the intestines. 

The lizard was held head-down over a 

Herp Review 21(4), 1990 	 87 



container and water was gently pumped 
into the stomach. When the stomach was 
full of water, pressure in a posterior-to-
anterior direction was applied to the stom-
ach to loosen the food bolus. The stom-
ach was repeatedly filled with water and 
palped. Stomach contents were usually 
regurgitated on the third or fourth stom-
ach-full of water. Large food boluses often 
lodged in the throat but were easily re-
moved through the mouth cuff with for-
ceps. 

Esophageal tubes were adapted from 
thin, pliable venous cannulae used in vet-
erinary science and ranged in diameter 
from 0.8 to 1.7 mm. To prevent water 
being forced through the pyloric sphincter, 
the end of the tube was closed with a bead 
of silicone rubber and two sub-terminal, 
lateral holes were made. Water emerged 
sideways from the tube and the smooth, 
rounded silicone bead in the end reduced 
damage to the stomach wall. During the 
initial attempts at stomach flushing 
Ctenotus I found that an open-ended tube 
frequently punctured the stomach wall. A 
closed tube with a silicone bead over the 
end reduced the incidence of stomach 
perforation. 

After all prey items had been removed, 
the plastic ring was removed and the 
lizard was placed in a bucket to recover. 
Approximately half of the stomach-flushed 
lizards were alert immediately, or recov-
ered within a minute. However, some 
lizards were virtually unconscious after 
flushing and sometimes ceased breath-
ing. Left undisturbed in the bucket, some 
of these individuals resumed breathing 
without assistance; after 30 to 60 s they 
would take a large `gulp' of air and breathe 
erratically over the next minute. After 1 or 
2 min, regular breathing was re-estab-
lished and the lizard was alert. A small 
percentage of these deeply shocked indi-
viduals would not commence breathing 
and would die unless aided. In such 
cases, brief immersion of the lizard in ice-
cold water proved successful. A Ctenotus 
typically reacted to this treatment by gasp-
ing, followed by irregular breathing as 
described above. Ventilation of the lungs 
using a thin tube on a 1 ml syringe was 
also attempted but was not as simple nor 
effective as thermal-shock treatment. 
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A METHOD FOR TRACKING 
TORTOISES USING 

FLUORESCENT POWDER 

Although there are many methods 
avalable for determining movement pat-
terns of vertebrates, those most com-
monly used for terrestrial turtles include: 
spool and line (e.g. Scott and Dobie 1980), 
direct observation, mark-recapture (e.g. 
McRae et al. 1981), and radiotelemetry 
(e.g. McRae et al. 1981). All these meth-
ods have proven useful, but each has 
disadvantages. The spool and line method 
utilizes a length of line which is delivered 
from a spool attached to the carapace. 
This method is limited to the amount of 
thread that will fit on one spool and is 
subject to mechanical failure. Direct ob-
servation is labor intensive and human 
presence may influence behavior of the 
subject. Radiotelemetry is perhaps the 
most widely employed method for track-
ing turtles. This technique is both conve-
nient and relatively long term, once the 
radio has been attached to the animal. 
However, it is expensive and lacks preci-
sion when determining movement pat-
terns, especially for animals that have 
small home ranges. 

The use of fluorescent powder in ani-
mal marking and tracking has gained much 
attention in recent years. Methods have 
been developed for marking fish (Jackson 
1959) and salamanders (Ireland 1973). 
Tracking short-term movement patterns 
in small mammals was reported by Lemen 
and Freeman (1985). The use of fluores-
cent powder for tracking island night liz-
ards, Xantusia (=Klauberina) riversiana, 
recently was reported by Fellers and Drost 
(1989). 

While studying habitat utilization and 
activity patterns of the gopher tortoise 
(Gopherus polyphemus) at the Black Creek 
Seed Orchard, DeSoto National Forest, 
Mississippi, we developed a technique for 
following movement patterns of adult go-
pher tortoises using fluorescent powder. 
With this method we were able to deter-
mine the exact route followed by indi-
vidual tortoises over several days. 

The powder is not applied directly to 
the animal. Instead, a pouch is fashioned 
from fine nylon mesh; we used panty 
hose. The pouch should be large enough 
to contain ca. 5 cc of fluorescent powder. 
Once the pouch is filled with powder, it is 
tied closed with small diameter cottor 
twine. The cotton twine then is attached tc 
the caudal edge of the carapace via a hole 
drilled through one of the marginal scutes 
It is important that the pouch be allowed to 
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drag on the ground as the tortoise moves. 
Depending on the size of the tortoise, the 
cotton twine is tied so that there is ca. 4 -
8 cm distance from the powder-filled pouch 
to the carapace. 

We attached fluorescent powder 
pouches to eight adult tortoises. Tor-
toises were released at their burrows and 
their subsequent movement patterns were 
documented from 3 to 9 September 1989. 
The dragging pouch left a trail of powder 
which fluoresced brightly under UV light. 
A single day's activity was mapped by 
following the trail at night with a portable 
UV light source Moods Light," available 
from Henry Schein Inc., 5 Harbor Park 
Drive, Port Washington, NY 11050, USA 
(800) 872-4346). Flagging was used to 
mark the trail more permanently and to 
avoid confusing one day of activity from 
the next. 

One tortoise either lost its pouch in its 
burrow or never reemerged during the six-
day study period. No trail was observed 
leading from the burrow after attachment 
of the pouch. The other seven tortoises 
produced dailytrails after application. Two 
tortoises produced visible trails for two 
days. Their subsequent trails were not 
visible by the third day. The other five 
tortoises produced daily trails that were 
easily detectable at the end of the ob-
servation period. The maximum distance 
travelled from a burrow was 22 m and the 
minimum was 8.2 m (straight line). Direc-
tion of movement often could be deter-
mined by noting the corresponding tracks 
left by the tortoise. 

This method of documenting activity 
patterns in gopher tortoises proved to be 
reliable and accurate for two days or more 
after application. Although we did not test 
the pouch in rain, trails left by mammals in 
whose fur the powder had been applied 
were almost completely washed away by 
rain. However, light dew did not seem to 
affect the trackability of these trails (pers. 
obs.). 

Manufacturer claims indicate that fluo-
rescent powder is nontoxic (manufacturer, 
pers. comm.); furthermore, our technique 
does not require that the animal directly 
contact the powder. More information on 
toxicity can be acquired from the manu-
facturer. The trail produced by the powder 
is also inconspicuous in daylight and 
should not draw undue attention to the 
tortoise. The trail is easily visible at night, 
however, with a UV light source and tends 
to be more discernible with wear on the 
pouch as more powder sifts through tears 
in the nylon mesh. 

The pouch is constructed easily and 
materials are inexpensive. The powder is  

sold in 1-pint containers which could yield 
80 applications per container. The price at 
the time of the trial was $10.00 per con-
tainer. The cost for all other materials 
should not exceed $5.00 per 80 ap-
plications. This results in a potential cost 
of $0.19 per application. The color used in 
this trial was radiant fluorescent pigment 
type JST-300, chartreuse 320 (JS-
CH3020). However, other colors are 
available from the manufacturer (Radiant 
Color, 2800 Radiant Avenue, Richmond, 
CA 94804, USA, (415) 233-9119). 

This technique has several dis-
advantages. It is necessary to capture the 
tortoise in order to apply the pouch, and 
the trails produced by some individuals 
were visible for only two days. Also, 
powder deposition and trail visibility de-
pend on weather conditions. The drier the 
conditions, the better the results will be. 
Given the gopher tortoise's preferred 
habitat, this generally is not a problem. It 
is possible that a pouch might become 
tangled in vegetation. Though this may 
have occurred in one case in a burrow, 
this possibility could be reduced by using 
the shortest possible line from pouch to 
carapace. 

This method of monitoring movement 
appears to be particularly suitable for home 
range studies. Other uses might be deter-
mination of nesting sites, burrow use, and 
dispersal patterns. This method could be 
used on several tortoises in the same area 
by using different colors, as has been 
shown using mice (pers. obs.). 
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LIFE HISTORY NOTES 

See Herp. Review 21(1) for author's in-
structions. 

ANURA 

PSEUDACRIS FERIARUM (Upland 
Chorus Frog). Predation. Predation of 
adult anurans by invertebrates is not well 
documented (Hinshaw and Sullivan 1990. 
J. Herpetol. 24:196-197). Fewer reports 
exist on predation by spiders. Goin (1943. 
Proc. Florida Acad. Sci. 6:143-153) noted 
that an adult Acris gryllus was caught and 
eaten by a large water spider (Dolomedes). 
On 17 March 1980 I found an adult 22 mm 
SVL male P. feriarum on the edge of a 
shallow, muddy rain pool 1 mi W Laurel, 
Henrico Co., Virginia. It was being eaten 
by a 14 mm (body length) fishing spider, 
Dolomedes triton (formerly D. 
sexpunctatus). The frog was dead and 
had apparently been envenomated by the 
spider. Examination of the frog revealed 
that there was one puncture wound 1.0 
mm to the left of the middorsal line, 6.3 mm 
anterior to the cloaca. The puncture was 
surrounded by an area of dark pigment. 

A large chorus was present on this 
date and most of the calling males were in 
the water with about one third of the head 
and body exposed above the surface. 
These conditions may have enhanced the 
probability of capture of this large prey by 
the smaller Dolomedes. I saw no other 
spider predation on the other anurans 
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Figure 1. The supemumerary legs as viewed from dorsal (B) and ventral (A) aspects. 

calling at this location (Bufo americanus, 
Pseudacris crucifer, Rana clamitans, R. 
palustris), although on 8 April 1980 I found 
an adult P. cruciferthat had been partially 
eaten by a crayfish. 

Dolomedes triton is well known for its 
capture and consumption of small verte-
brates, including fish (Gambusia) and 
tadpoles (Zahl 1971. Nat. Geogr. 140:190-
219). It is a common coinhabitant of 
anurans in small bodies of water in Vir-
ginia. This is the first report of predation by 
this species on adult P. feriarum. 

I thank Richard L. Hoffman for assist-
ing with spider identification. 
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MITCHELL, Department of Biology, Uni-
versity of Richmond, Richmond, VA 23173, 
USA • 

RANA CATESBEIANA (Bullfrog). 
Polymely. The presence of supernumer-
ary limbs (polymely) in anurans is not 
uncommon (Van Valen 1974. J. Herpetol. 
8:109-121). Polymely of hind limbs is 
variable and is more common than that of 
forelimbs (Hamilton 1950. Nature 166:611-
612). A six-legged frog with a double pair 
of hind legs accompanied by a doubling of 
the pelvic girdle was described (Pearson 
1960. Copeia 1960(1):50-51). Perhaps 
the most extreme case reported to date is 
that of a twelve-legged bullfrog where the 
eight additional limbs were "growing from 
the right side of the upper trunk region" 
(Anon. 1962. Bull. Phil. Herp. Soc. 
10(1):24). We report a young male Rana 
catesbeiana that was captured alive in 
June 1987 in a field pond in Ransome, 
Illinois (by the R. Stilwill family). This 
bullfrog had fourteen legs: two normal 
forelimbs, two normal hind limbs, and ten 

additional (apparent) hind limbs inserted 
ventrolaterally behind the forelimbs (Fig. 
1A, B). The supernumerary hind limbs 
were neither functional nor complete in 
their anatomy. However, the frog did not 
appear inconvenienced by the extra limbs 
and was in apparently healthy condition. 
X-rays of the animal were taken at the 
Small Animal Clinic, Department of Vet-
erinary Medicine, University of Illinois. 
Shortly after this (apparently stressful) 
exercise, the frog died. The animal was 
eviscerated, cleared using a KOH solu-
tion, stained with alizarin red dye, and 
preserved in glycerin. 

The extra legs are embedded in the 
abdominal wall of the frog and articulate 
with neither the pectoral nor pelvic girdles. 
Four limbs arise from right ventrolateral 
abdominal tissue and are directly inserted 
into this musculature via three bones 
(which have the appearance of vestigial 
and incomplete ossa coxae). Supernu- 

merary limbs on the right side of the frog 
are not as complete as those on the left 
side. Of the four right-side limbs, only one 
has the complete set of bones which form 
a hind limb. Two other limbs lack phalan-
ges and metatarsals, and the fourth limb 
has only a femur connected to one of the 
vestigial pelvis bones. 

On the left side of the frog, six addi-
tional limbs are present. Many bones 
converge at the point of insertion of these 
limbs into the abdominal wall. There is a 
single bone on the left side (resembling a 
vestigial os coxa) from which six complete 
hind extremities arise. In addition, there is 
a bone resembling no particular structure 
which also extends out of the body wall 
from the same origin. Each femur origi-
nates from an articulation with an incom-
plete bone resembling the os coxa. There 
is no connection to the axial skeletal col-
umn via sternal, costal, or sacral articula-
tion. The most distal parts of many medial 
digits on the left side tend to lack the last 
phalanx. 

The polymelous condition of this 
specimen differs from other more com-
monly-occurring anomalies because of 
the high number of supernumerary legs 
and because of the ventrolateral insertion 
of the additional hind limbs. It is known 
that side-plate mesoderm is competent to 
induce supernumerary limbs in frogs 
(Needham 1942. Biochemistry and Mor-
phogenesis. Cambridge Univ. Press, 
London. pp. 305-308). Induction of 
polymelous conditions in wild-caught 
specimens is often attributed to stimula-
tion by injury (Colton 1922. Anat. Rec. 
24:247-253) or exposure to chemical con-
taminants found in the environment (Anon. 
op. cit.) leading to interference with nor-
mal developmental pathways. In this in-
stance, it appears likely that chemical 
treatment of agriculturally important crop-
lands had some effect in the anomalous 
development of this bullfrog. 

Submitted by T. J. LOPEZ and LINDA 
R. MAXSON, Department of Biology, The 
Pennsylvania State University, University 
Park, PA 16802, USA • 

RANA CATESBEIANA, RANA 
PALUSTRIS (Bullfrog, Pickerel Frog). 
Predation. Rana catesbeiana and R. 
palustris were observed being taken by a 
pair of Bald Eagles (Haliaeetus 
leucocephalus) nesting on Swan Island, 
Perkins Township, Maine, during the 
summer of 1988. The eagles were ob-
served feeding upon frogs on six occa-
sions during June and July in a pond 
located 100 m from their nest site along 
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the Kennebec River. Observations were 
made with 10 X 50 binoculars from a 
vehicle at a distance of 300 m from the 
pond. The eagles captured frogs by hop-
ping after them along the shore of the 
pond and grasping them with their talons. 
They then flew to the nest. I observed no 
evidence of feeding the frogs to the eaglet 
that was in the nest. 

Bald Eagles consume fish, mammals, 
and birds (Stalmaster 1987. The Bald 
Eagle. Universe Books, New York. pp. 
92-95; Gerrard and Bortolotti 1988. The 
Bald Eagle: Haunts and Habits of a Wil-
derness Monarch. Smithsonian, Wash-
ington, D.C., p. 29; Todd et al. 1982. J. 
Wildl. Manage. 46:636-645). Reptiles are 
not a frequent food item (Clark 1982. J. 
Field Ornithol. 53:49-51; Stalmaster op. 
cit., pp. 95-96). Various invertebrates 
have also been reported but amphibians 
are uncommonly taken. McEwan and 
Hirth (1980. Condor 82:229-231) found 
trace quantities (n = 4) of the greater siren 
(Siren intermedia) in 16 eagle nests they 
examined in Florida. 

To my knowledge, this constitutes 
the only direct evidence of frogs as a Bald 
Eagle food item. Amphibians, in general, 
are probably underrepresented in eagle 
food habits samples because no hard 
structures such as bones or hair remain 
after feeding as when birds or mammals 
are consumed. 

Submitted by ROGER D. 
APPLEGATE, Wildlife Resources As-
sessment Section, Wildlife Division, De-
partment of Inland Fisheries and Wildlife, 
P.O. Box 1298, Bangor, ME 04401-1298, 
USA • 

CAUDATA 

HYDROMANTES PLATYCEPHALUS 
(Mount Lyell Salamander). Toxicity. 
Noxious or toxic skin secretions are wide-
spread among salamanders, including 
plethodontids (Brodie 1977. Copeia 
1977(3):523-535). This note reports a 
toxic reaction, including temporary blind-
ness, in a human in response to the skin 
secretions of an adult Mount Lyell Salamander 
(Hydromantesplatycephalus). The case his-
tory that follows was obtained by personal 
interview 21 November 1985 with the sub-
ject, Mr. Dale Mitchell. Mr. Mitchell is a 
biologist with the Region 4 Office of the 
California Department of Fish and Game 
in Fresno. He is well acquainted with H. 
platycephalus, having searched for it nu- 

merous times previously on backpacking 
trips in the Sierra Nevada. Several new 
locality records are the result of his field 
work. 

During August 1984, Mr. Mitchell, in 
the company of his wife (a physician) 
undertook a backpacking trip in the high 
Sierra Nevada. The locality of the incident 
described below is as follows: Calif., 
Fresno Co., ca. 0.2 km below (S of) Big-
horn Lake, along outflow creek (trib. to 
North Fork Mono Creek), T.5S., R.28E., 
Sec. 35, elev. ca. 3290 m (SE of Mt. lzaak 
Walton). 

On the afternoon of the second day of 
their trip, they observed an adult H. 
platycephalus crawling from under a rock 
that Mr. Mitchell's wife had sat on. The 
salamander did not appear to be injured. 
During the next 10 min, the salamander 
was handled extensively by Mr. Mitchell in 
an effort to photograph it. The salamander 
exhibited various defensive behaviors 
(e.g., arched back, elevated tail, and im-
mobility). During this time, Mr. Mitchell 
inadvertently rubbed his eyes with his 
fingers and experienced an immediate 
reaction—a burning sensation and tear-
ing, whereupon he rubbed his eyes again 
(not having realized the source of the 
irritation). The burning sensation became 
more pronounced and he experienced 
considerable pain. At this point, he and 
his wife decided to quickly hike up the 
slope to the lake where he could rinse his 
eyes thoroughly. Bythe time they reached 
the lake edge (ca. 5 min later), his vision 
had deteriorated to the extent that he had 
difficulty distinguishing objects in his path. 
At the lake, he submerged his head in the 
water and rinsed his eyes thoroughly, and 
washed his hands. A short while later, his 
visual field had become all white; he de-
scribed it as "milky." He was completely 
blind, unable to distinguish between light 
and dark. 

The burning sensation continued for 
10-12 h post-contact. Eyes were rinsed 
with water every 2 h. His eyes appeared 
bloodshot (according to his wife). He took 
aspirin to relieve the pain. He experi-
enced considerable anxiety throughout 
the course of this incident. He slept little 
during the night, and by the next morning 
his vision had not returned, though the 
burning had subsided. Loss of vision 
continued through the day, but gradual 
recovery was evident late that evening 
(ca. 30 h post-contact). 

By the following morning, he had par-
tial vision. He experienced an aching in 
the eye musculature, particularly when 
the eyes were moved. Aspirin was again 
taken to relieve pain. A soreness in the  

orbits continued for ca. 14 days. 
Mr. Mitchell estimates that complete 

visual recovery was realized ca. 4.5 days 
(108 h) post-contact. No medical treat-
ment was sought due to the difficulty of 
leaving their remote location in the back 
country. 

Submitted by ROBERT W. HANSEN, 
16333 Deer Path Lane, Clovis, CA 93612, 
USA • 

TESTUDINES 

APALONE SPINIFERA EMORYI (Texas 
Spiny Softshell). Defensive Behavior. 
Defensive posturing has been described 
in seven families of turtles (Hayes 1989. 
Herp. Review 20(1):4-5), but apparently 
has not been reported in the softshells 
(Trionychidae). We report on defensive 
behavior exhibited by adult specimens of 
Apalone spinifera emoryi collected in the 
Rio Grande and the Pecos River of New 
Mexico during 1989-90. Seven speci-
mens (184-391 mm CL) taken in Sandoval 
Co. (3 females), Valencia Co. (1 male, 1 
female), and Guadalupe Ca. (1 male, 1 
female) were tested for defensive re-
sponses within one to six days following 
capture. Testing methodology and de-
scriptive terminology used follow Hayes 
(op. cit.). 

Frontal stance. The two largest fe-
males (391 and 399 mm CL) responded to 
frontal tapping of the carapace by drawing 
in the head and forelimbs and by com-
pletely extending the hindlimbs. The tail 
was also extended and elevated firmly 
against the ventral surface of the rear 
margin of the carapace. Although similar 
to the stance reported for Chelydra 
serpentina (Dodd and Brodie 1975. 
i=lerpetologica 31(3):286-288), the plas-
tron was not elevated above the substrate 
to the same degree, the forelimbs were 
not extended, and the tail was not used as 
a support. The posterior end of the plas-
tron was elevated by ca. 2 cm. Duration of 
the behavior appeared to be dependent 
upon the stimulus; the posture was quickly 
abandoned when tapping was stopped. 

Lateral stance. The same turtles that 
exhibited the frontal stance also displayed 
the lateral response which involved the 
extension of the hindlimb opposite the 
stimulus, but not the extension of the 
corresponding forelimb. The result was a 
somewhat oblique orientation of the cara-
pace toward the perceived threat. Plas-
tron elevation and display duration were 
as above. 

Other responses. The primary de- 
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fensive response in all specimens was 
withdrawal of the head and limbs, and 
frontal stimuli (both tactile and visual) gen-
erally elicited a biting response (in more 
aggressive specimens) or further with-
drawal of the head. Tapping the lateral or 
rear margins of the carapace generally 
resulted in no response or movement away 
from the stimulus in the non-posturing 
turtles. In at least three specimens, the 
posterior margin of the carapace was bent 
downward when tapped. The rear stance 
described by Hayes (op. cit.) was not 
elicited in any of the seven specimens. 
The most passive response (complete 
withdrawal of head and limbs; no attempt 
to escape or bite) was by a male (184 mm 
CL). 

Hayes et al. (1988. Herpetologica 
44(1):11-17) noted that intensity of defen-
sive displays in some turtles are less dis-
tinctive and aggressive than the postures 
reported for C. serpentina, probably due 
to differences in morphology, shell protec-
tion, and ecology. Apalone are physically 
incapable of elevating the body above the 
substrate to the same degree as Chelydra, 
and the carapace and plastron in softshells 
afford relatively little protection against a 
predator. Escape and aggressive behav-
ior that allows escape (e.g., biting) are 
therefore probably most important to these 
turtles when threatened. Also, the selec-
tive pressure for the development of ste-
reotyped defensive displays on land may 
be limited in softshells by their highly 
aquatic habits. Our preliminary data sug-
gest that defensive display behavior is 
used infrequently by A. s. emoryiand may 
be most common in large female speci-
mens, possibly as an adaptation for ex-
tended activity away from water during 
egg-laying. 

Specimens retained during this study 
will be deposited in the Museum of South-
western Biology, University of New Mexico. 
We thank Norman J. Scott, Jr. for com-
ments on the manuscript. 

Submitted by JAMES N. STUART 
and CRAIG S. CLARK, Environmental 
Section, U.S. Army Corps of Engineers, 
Albuquerque, NM 87103-1580 (JNS, CSC) 
and Department of Biology, University of 
New Mexico, Albuquerque, NM 87131, 
USA (CSC, JNS) • 

CHELYDRA SERPENTINA (Common 
Snapping Turtle). Fecundity. We report 
here on the contents of a nest that we 
discovered 12 June 1990 on the Valentine 
National Wildlife Refuge, Cherry Co., Ne-
braska. The nest contained a clutch of 
109 eggs. This value eclipses the previ- 

ous record of 104 eggs produced by an-
other female from the same population 
(Miller et al. 1989. Herp. Review 20:69). A 
subsample of 40 eggs that were weighed 
ariorto being used in another study has an 
X mass of 12.42 g (range 9.95-13.25 g), 
which leads to an estimate of 1.354 kg for 
the mass of the entire clutch. This is an 
impressive value for parental investment 
by a snapping turtle, but still falls short of 
the estimate of 1.444 kg for the clutch 
reported earlier (Miller et al., op. cit.). 

Submitted by GARY C. PACKARD 
and MARY J. PACKARD, Department of 
Biology, Colorado State University, Fort 
Collins, CO 80523, and KIRK MILLER, 
Department of Biology, Franklin and 
Marshall College, Lancaster, PA 17604, 
USA • 

DERMOCHELYS CORIACEA (Leather-
back Sea Turtle). Migration. Leatherback 
turtles are the most widely distributed of all 
reptiles, ranging throughout tropical and 
temperate oceans of the world, into boreal 
waters. Individual records of long dis-
tance leatherback movements in the 
western north Atlantic currently consist of 
females tagged while nesting in the trop-
ics, and subsequently recaptured or 
stranded in temperate latitudes (Boulon et 
al. 1988. Herp. Review 19(4):88; Lambie 
1983. Marine Turtle Newsletter 24:17); 
Pritchard 1976. Copeia 1976(4):749-754). 
While these data support the belief that 
leatherbacks travel between tropical nest-
ing grounds and northern feeding areas 
(Bleakney 1965. Can. Field Nat. 79(2):120-
128; Lazell 1980. Copeia 1980(2):290-
295; Rhodin and Schoelkopf 1982. Copeia 
1982(1):181-183), there are no records of 
leatherbacksfrom northern waters subse-
quently found in their southerly nesting 
areas. 

Many leatherbacks are observed on 
routine aerial surveys off the mouth of 
Chesapeake Bay, presumably feeding on 
the abundant jellyfish washing out of the 
Bay (Keinath et al. 1987. Virginia J. Sci. 
38(4):329-336; Musick 1988. The Sea 
Turtles of Virginia. Virginia Inst. Mar. Sci., 
Virginia Sea Grant Ed. Ser. No. 24). Since 
the inception of the VIMS sea turtle re-
search program in 1979, 28 stranded 
leatherbacks have been recorded from 
Chesapeake Bay and Virginia's Atlantic 
coast, and one live leatherback was 
tagged. On 30 May 1985 the live leather-
back was captured in a pound net at the 
mouth of Mobjack Bay (within Chesa-
peake Bay), situated between Virginia's 
York and Rappahancock Rivers. The 
turtle measured 133.4 cm CL and was  

assumed to be an adult female. The turtle 
was tagged on the rearflippers with monel 
tags (Center for Sea Turtle Research, 
Univ. Florida) and released in the York 
River. On 22 July 1986 the turtle was 
captured and killed by local fishermen in 
the Gulf of Guacanayabo, off southern 
Cuba. Tags were sent to the Center for 
Sea Turtle Research, but no other data 
were reported. 

This is the first record of a leather-
back moving from temperate waters to 
tropical nesting grounds, a minimum dis-
tance of 2168 km. The data support 
Lazell's suggestion (op. cit.) that leather-
backs travel directly between temperate 
latitudes and nesting (and probable mat-
ing) areas. 

The turtle was measured and tagged 
by S. Bellmund, R. A. Byles, and R. Klinger. 
The Cuban Fish Ministry and J. A. 
Ottenwalder were involved in returning 
the tags to the Center for Sea Turtle Re-
search. We thank R. A. Byles and K. L. 
Eckert for comments. 

Submitted by JOHN A. KEINATH 
and JOHN A. MUSICK, Virginia Institute 
of Marine Science (VIMS), College of Wil-
liam and Mary, Gloucester Point, VA 
23062, USA • 

GRAPTEMYS CAGLEI (Cagle's Map 
Turtle). Size. Haynes and McKown (1974. 
Tulane Stud. Zool. Bot. 18:143-152) re-
ported a maximum size of 161.1 mm CL 
for female Graptemys caglei. Killebrew 
and Porter (1989. Herp. Review 20:70) 
increased the previous record by 40.9 mm 
and noted substantial sexual dimorphism 
in size for this species. Recently, three 
females have been collected that exceed 
202 mm CL, including two from the 
Guadalupe River above Canyon Lake in 
Comal Co., Texas and one from the 
Guadalupe River near Cuero, DeWitt Co., 
Texas. One of the Comal Co. specimens 
and the DeWitt Co. specimen were photo-
graphed and released. The other Comal 
Co. specimen, measuring 213 mm CL 
(mass = 1036 g), was deposited in the 
West Texas State University Museum of 
Natural History (WTSU 12535). These 
specimens were collected during a study 
funded by the Texas Advanced Research 
Program (Grant No. 1157) and a Re-
search Enhancement Grant. 

Submitted by FLAVIUS C. 
KILLEBREW and DAN PORTER, De-
partment of Biology and Geosciences 
West Texas State University, Canyon, D 
79016, USA • 
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SAURIA 

ANOLIS PORCATUS (Cuban Green 
Anole). Behavior. At 1100 h on 24 July 
1990, agonistic behavior was observed 
between a large male A. porcatus(SVL ca. 
65 mm) and a slightly smaller male A. 
cybotesnearthe eastern end of the Puente 
Duarte over the Rio Ozama in Sto. 
Domingo, Republica Dominicana. This 
area has apparently only recently been 
colonized by A. porcatus. On a large tree 
trunk (ca. 35 cm diam), ca. 4 m above 
ground, the two lizards were situated ca. 
20 cm apart, with the A. porcatus above. 
Both were perpendicular to the axis of the 
tree, but facing in opposite directions. 
Both animals were actively displaying with 
push-ups and extension of their dewlaps. 
As either moved, the other compensated 
in order to maintain the distance between 
them. At different times it appeared that 
both individuals initiated movement. This 
continued for over one minute before one 
or both lizards apparently became aware 
of the observer and both moved up the 
tree and out of sight. 

Similar interactions between intro-
duced A. porcatus and the ecologically 
similar Hispaniolan endemic A. 
chlorocyanus have been described by 
Arias C. (1975. Unpubl. thesis, Univ. 
Autonoma Sto. Domingo, 231 pp.) and 
Powell et al. (1990. Amphibia-Reptilia 11:in 
press), the latter suggesting that the pres-
ence of A. chlorocyanus may act as a 
constraint on the rate of range expansion 
by the larger and apparently more aggres-
sive A. porcatus. Though the encounter 
with A. cybotes described here might well 
have been an unusual or isolated incident 
(no similar behavior has been observed at 
numerous other sites throughout Sto. 
Domingo where the species are sympat-
ric), if potentially antagonistic behavior 
does occur between A. porcatus and A. 
cybotes, the presence of the latter might 
be an additional constraint on the rate of 
range expansion by A. porcatus in the 
Dominican Republic. 

Submitted by ROBERT POWELL, 
Department of Natural Sciences, Avila 
College, Kansas City, MO 64145, USA • 

SERPENTES 

ATHERIS NITSCHEI NITSCHEI (Sedge 
Viper). Reproduction. The sedge viper 
is an arboreal species found in the Lake 
Tanganyika region of equatorial Africa. Its 
range appears to extend from Uganda in 
the north to Zambia and Malawi in the 

south, and areas of western Tanzania and 
eastern Zaire. Published information con-
cerning reproduction of this species has 
been scarce. Freed (1986. Herp. Review 
17(2):47-48) reported on two litters of A. 
chloroechis from wild-caught females. 

An adult group of 2.2 wild-caught 
specimens was received 2 November 1988 
from a commercial source. Each snake 
was maintained individually in a 63 x 33 x 
28 cm fiberglass unit provided with 
branches. On 24 May 1989, male A and 
female A were placed in a 61 x 45 x 41 cm 
fiberglass exhibit provided with live plants 
in addition to branches. Ambient tem-
perature ranged from ca. 23° C to 27° Con 
a night/day cycle. Both precoital activity 
and copulation were noted during the first 
and second weeks of June. Copulation 
was again observed 1 August 1989. Dur-
ing at least one of these occasions, the 
temperature exceeded 32° C due to a 
mechanical malfunction. On 3 August 
1989, female A was removed, and female 
B was introduced to male A; courtship 
behavior was noted almost immediately. 
Copulation was observed on 8 August 
1989. Interestingly, female A had shed 
five weeks prior to her introduction to male 
A and did not experience ecdysis during 
her residence with male A. Two weeks 
after being isolated from male A, female A 
was again noted opaque. 

By late November, female A was re-
fusing food and was suspected of being 
gravid. On 9 January 1990, female A 
seemed listless and was found lying on 
the floor of the reserve. On 10 January 
1990, female A was discovered with five 
live young and three undeveloped egg 
masses. Masses of neonates = 2.5 g, 4.4 
g, 5.3 g, 5.7 g, and 6.3 g; X = 4.84 g. The 
smallest died within 24 h. Of the remain-
ing four neonates, one shed within 24 h, 
two within 72 h, and the last one had to be 
assisted due to the shed becoming con-
stricted at midbody. 

The offspring apparently exhibit an 
ontogenetic color conversion, being al-
most black at birth with none of the bright 
green characteristic of adults. Like A. 
chloroechis (Freed op. cit.), the neonates 
have tail tips much lighter in color than the 
rest of the animal. When the juveniles 
shed at approximately ten weeks of age, 
their epidermal coloration abruptly re-
sembled that of the adults. 

I thank D. Herman for his comments. 

Submitted by BILL MCMAHAN, De-
partment of Reptiles and Amphibians, 
Louisville Zoo, 1100 Trevilian Way, Louis-
ville, KY 40213, USA • 

CROTALUS SCUTULATUS (Mohave 
Rattlesnake). Reproduction. On 9 May 
1984 a female Mohave rattlesnake was 
captured outside her individual den in 
western San Luis Potosi, Mexico, and 
removed due to the proximity to an agri-
cultural operation. The habitat was a short 
shrub community composed mainly of 
Haplopappus venetus, with some 
Sporobolus airoides, Distichlis spicata, and 
Bouteloua gracilis. The site was located in 
rolling hill country, adjacent to a small dry-
farmed plot. It was part of Rancho Las 
Joyas, Municipio de Villa de Ramos 
(22°6'30" Lat N; 101°44' Long W; 2120 m 
elev.). 

On 31 August 1984 she delivered 17 
young, four of which were stillborn. The 
young were measured and weighed at 
birth. X SVL = 211.6± 7.6 mm and X mass 
= 10.6 ± 0.9 g. The male:female sex ratio 
= 9:8. No intersex statistical differences 
were found. 

Submitted by ERIC MELLINK, 
CICESE, P.O. Box 4844, San Ysidro, CA 
92073, USA • 

THAMNOPHIS GIGAS (Giant Garter 
Snake). Reproduction. Virtually nothing 
is known concerning reproduction in 
Thamnophis gigas, a California Central 
Valley endemic recently elevated to spe-
cific status (Rossman and Stewart 1987. 
Occas. Pap. Mus. Zool. Louisiana State 
Univ. (63):1-25). T. gigas is the largest 
member of the genus, with a reported 
record TL of ca. 145 cm (Wright and 
Wright 1957. Handbook of Snakes of the 
United States and Canada. Comstock 
Publishing Associates. Ithaca, New York. 
2 vols., 1106 pp.) and is listed as a Threat-
ened Species by the State of California 
and a Category 2 Candidate Species for 
federal listing by the U.S. Fish and Wildlife 
Service. 

During the course of recent and on-
going ecological and distributional studies 
of giant garter snakes (G. E. Hansen and 
Brode, 1980. California Dept. of Fish and 
Game, Inland Fisheries Endangered Spe-
cies Program Spec. Publ. 80-5:1-14; R. 
W. Hansen 1980. Unpubl. M.A. thesis, 
California State Univ. Fresno. 78 pp.), 
eighteen gravid females were collected in 
Fresno and Sacramento counties and 
maintained alive in the laboratory for ob-
servation. All eighteen gave birth to live 
young, with relevant data shown in Table 
1 

Cunningham (1959. Herpetologica 
15(1):17-19) reported that a female col-
lected July 24 (year not stated)from Buena 
Vista Lake, Kern Co., contained 24 eggs. 
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Table 1. Adult size, reproductive data, and size of neonates of Thamnophis gigas. 

Female 
SVLJTL 

(mm) 

Collection Date Parturition Date Litter 
Size 

Neonate 
X SVL (Range) 

(mm) 

---- /1070 (est.) 10July 78 10 August 78 26 197.0 (177.5-208) 

720/920 11 July 78 03 August 78 15 194.4 (175-210.5) 

815/1040' 18 July 78 13 August 78 21 184.8 (171-193) 

18 July 78 21 August 78 14 192.6 (186-196) 

730/931' 18 July 78 -- August 78 10 184.4 (169-191) 

840/1080 24 July 78 10 August 78 12 183.7 (151.5-191) 

- 	1030/1300 14 May 87 15 July 87 46 

1020/1301' 21 July 87 26 July 87 29 206.3 (182-220) 

1002/1269' 17 May 89 13 July 89 32 209.2 (192-221) 

965/1222* 18 June 89 24 July 89 23 213.7 (202-224) 

1000/1252 10 July 90 27 July 90 22 212.5 (185-225) 

970/1225 28 June 90 27 July 90 25 218.7 (210-226) 

965/1222* 06 July 90 28 July 90 33 214.3 (181-232) 

895/1135' 04 July 90 31 July 90 23 206.8 (195-212) 

810/1010 04 July 90 02 August 90 14 212.1 (185-228) 

880/1020** 28 June 90 07 August 90 31 211.2 (183-223) 

1020/1292* 08 August 90 13 August 90 22 223.1 (212-232) 

905/1140 11 August 90 01 September 90 16 219.5 (195-231) 

* Total length estimated due to incomplete tail 
** Congenitally short tail 
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His record combined with our data yield a 
mean litter size of 23.1 (range 10-46). 
Mean SVL for 368 neonates is 206.4 mm. 

Adult females and their offspring were 
released at original collection sites follow-
ing parturition. 

Submitted by ROBERT W. HANSEN, 
16333 Deer Path Lane, Clovis, CA 93612, 
and GEORGE E. HANSEN, 3230 
Brookwood Rd., Sacramento, CA 95821, 
USA • 

TROPIDOCLONION LINEATUM (Lined 
Snake). Bird Attack. Lined snakes are 
often observed in the yards of Richmond 
Heights, a suburb of St. Louis, Missouri. 
On 17 June 1960, a neighbor, Mr. George 
Heggs of the 7200 block of Arlington Dr., 
brought me an injured lined snake. At 
about 1600 h, he observed several blue 
jays (Cyanocitta cristata) pecking at this 
snake as it lay in the driveway. The 
pregnant female measured 27.3 cm SVL 
and 31.6 cm TL. The snake died. 

Submitted by OWEN J. SEXTON, De- 
partment of Biology, Washington Univer- 
sity, St. Louis, MO 63130, USA 	• 

GEOGRAPHIC 
DISTRIBUTION 

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

These geographic distribution records will 
be accepted in a standard format only, and all 
authors must adhere to that format, as follows: 
SCIENTIFIC NAME, COMMON NAME (as it 
appears in Collins, 1990, Standard Common 
and Current Scientific Names for North Ameri-
can Amphibians and Reptiles, Third Edition, 
Herp. Circ. 19: 1-41), LOCALITY (use metric  

for distances and give precise locality data), 
DATE (day-month-year), COLLECTOR, VERI-
FIED BY (cannot be verified by an author - 
curatorat an institutional collection is preferred), 
PLACE OF DEPOSITION (where applicable, 
use standardized collection designations as 
they appear in Leviton et al., 1985, Standard 
Symbolic Codes for Institutional Resource Col-
lections in Herpetology and Ichthyology, Copeia 
3: 802-832) and CATALOG NUMBER (re-
quired), COMMENTS (brief), CITATIONS 
(brief), SUBMITTED BY (give name and ad-
dress in full - spell out state names - no 
abbreviations). 

Some further comments. This geographic 
distribution section does not publish "observa-
tion" records. Records submitted should be 
based on preserved specimens which have 
been placed in a university or museum collec-
tion (private collection depository records are 
discouraged; institutional collection records will 
receive precedence in case of conflict). A good 
quality colorslide or photograph may substitute 
for a preserved specimen only when the live 
specimen could not be collected for the follow-
ing reasons: it was a protected species, it was 
found in a protected area, or the logistics of 
preservation were prohibitive (such as large 
turtles or crocodilians). Color slides and photo-
graphs must be deposited in a university or 
museum collection along with complete locality 
data, and the color slide catalog number(s) 
must be included in the same manner as a 
preserved record. All specimen identifications 
mustbe verified by anotherauthority (not one of 
the authors). Before you submit a manuscript to 
us, check Censky (1988, Index to Geographic 
Distribution Records in Herpetological Review: 
1967-1986) to make sure you are not duplicat-
ing a previously published record. 

Please submit any geographic distribution 
records in the standard format only to: Jo-
seph T. Collins or Darrel Frost, Section Co-
editors, Museum of Natural History - Dyche 
Hall, The University of Kansas, Lawrence, Kan-
sas 66045-2454 USA. Short manuscripts are 
strongly discouraged, and are only acceptable 
when data cannot be presented adequately in 
the standard format. 

Recommended citation for new distribution 
records appearing in this section is: Jones, J. 
1980. Geographic Distribution: Lampropeltis 
triangulum multistriata. SSAR Herp. Review 25: 
198. 

CAU DATA 

AMBYSTOMA JEFFERSONIANUM 
(Jefferson Salamander). USA: PENN-
SYLVANIA: Erie Co: 0.4 km N Pennsylva-
nia State University-The Behrend College 
campus. 26 March 1987. Mark Lethaby. 
Verified by C. J. McCoy. CM 115197. New 
county record (McCoy 1982, Amphibians 
and Reptiles in Pennsylvania, Carnegie 
Mus. Nat. Hist. Spec. Pub. 6: 1-91). 

Submitted by MARK LETHABY, 535 
East 29th Street, Erie, Pennsylvania 
16504. • 

94 	Herp Review 21(4), 1990 



AMBYSTOMA TALPOIDEUM (Mole 
Salamander). USA: NORTH CAROLINA: 
Guilford Co: 7.24 km WSW Brown Sum-
mit. 10 February 1990. Ann B. Somers & 
Noah Somers. Verified by Alvin L. Braswell. 
North Carolina State Museum of Natural 
Sciences (NCSM 30446). Male; 125mm 
TL, 71mm SVL. New county record and 
extends the range ca. 76 km ESE of 
nearest reported locality (Braswell & 
Murdock 1979, Brimleyana 1: 135-139). 
Specimen exceeds the previous North 
Carolina size record, and also exceeds 
the national size record (Conant 1975, A 
Field Guide to Reptiles & Amphibians of 
Eastern & Central North America, 
Houghton Mifflin Co., Boston). 

Submitted by ANN B. SOMERS, De-
partment of Biology, University of North 
Carolina at Greensboro, Fairview, 
Greensboro, North Carolina 27412. • 

AMBYSTOMA TEXANUM (Smallmouth 
Salamander). USA: ARKANSAS: Fulton 
Co: 7.1 & 7.6 km S Mammoth Spring (Sec. 
11 & Sec. 12, T2ON, R6W respectively). 2 
February 1990. M. D. Fletcher, B. G. 
Cochran, R. Porter, & D. Evans. Verified 
by S. E. Trauth. Arkansas St. Univ. Mus. 
Zool. (ASUMZ 15336, 15337). New county 
record and range extension into Ozark 
Mtns; 60 km further west than any previ-
ous record (Dellinger & Black 1938, Occ. 
Pap. Arkansas Mus. 1: 1-47; Dowling 
1957, Occ. Pap. Arkansas Mus. 3: 1-51; 
Johnson 1987, The Amphibians and Rep-
tiles of Missouri, Missouri Dept. Conserv.). 

Submitted by M. DOUG FLETCHER 
and BETTY G. COCHRAN, Department 
of Biological Sciences, Arkansas State 
University, State University, Arkansas 
72467. • 
AMBYSTOMA TIGRINUM TIGRINUM 
(Eastern Tiger Salamander). USA: ILLI-
NOIS: Warren Co: Lenox Township (Sec. 
19, T1 ON, R2W). 8 September 1990. Rob-
ert Sliwinski. Verified by G. R. Thurow. 
Western Illinois Univ. Collection (A14101). 
New county record; closest known locality 
is 40 km away (Smith 1961, Bull. Illinois 
Nat. Hist. Surv. 28(1): 37-39; Michael 

Morris, unpublished data). 
Submitted by ROBERT SLIWINSKI, 

Department of Biological Sciences, West-
ern Illinois University, Macomb, Illinois 
61455. • 

PSEUDOTRITON 	MONTANUS 
D/AST/CTUS(Midland Mud Salamander). 
USA: TENNESSEE: Wilson Co: intermit-
tent stream E of Cedars Forest Road, 1.5 
km S Evans Trail intersection. 21 April 
1990. B. T. Miller (Tennessee Permit 418), 

M. G. Donovan, & D. Donovan. Verified by 
G. Murphy. Middle Tennessee State Uni-
versity (MTSU 21C, 22C). New county 
record, extends known distribution into 
cedar glade ecosystem of middle Tennes-
see (Martof 1975, Pseudotnton montanus. 
Cat. American Amph. Rept. 166.1-166.2). 

Submitted by BRIAN T. MILLER, 
Department of Biology, Middle Tennes-
see State University, Murfreesboro, Ten-
nessee 37132. • 

ANURA 

ELEUTHERODACTYL US JOHNSTONE! 
(Johnstone's Piping Frog). LESSER 
ANTILLES: Grenadine Islands: Bequia 
Island, Friendship Bay. 6 & 8 December 
1989. T. Sinclair. Verified by Ernest E. 
Williams & Jose Rosado. MCZ 114051, 
114063. First record for the island 
(Schwartz & Henderson 1988, Milwaukee 
Pub. Mus. Contrib. Biol. Geol. 74: 22). 

Submitted by JAMES LAZELL and 
THOMAS SINCLAIR, The Conservation 
Agency, 6 Swinburne Street, Jamestown, 
Rhode Island 02835. • 
HYLA AVIVOCA (Bird-voiced Treefrog). 
USA: ARKANSAS: Grant Co: 3.8 km W 
Leola at Cox Creek Lake, Sec. 28, T6S, 
R15W. 4 June 1990. John W. Robinette & 
Jase Goins. Arkansas State University 
Museum of Zoology (ASUMZ 16409-11). 
Ouachita Co: 5.9 km SW Chidester at 
White Oak Lake & Ark. Rt. 57, Sec. 33, 
T12S, R19W. 25 May 1990. Stanley E. 
Trauth & John W. Robinette. ASUMZ 
16003-06. Union Co: Calion Lake at 
Calion, Sec. 15, T16S, R14W. 24 May 
1990. Stanley E. Trauth & John W. 
Robinette. ASUMZ 16007-15; 16080. All 
the above records verified by V. Rick 
McDaniel. New county records (Davis & 
Hollenback 1978, Southwest. Nat. 23: 
161-162; Turnipseed 1976, Herp. Re-
view 7: 178-179; Turnipseed 1980, Herp. 
Review 11:14). 

Submitted by STANLEY E. TRAUTH 
and JOHN W. ROBINETTE, Department 
of Biological Sciences, Arkansas State 
University, State University, Arkansas 
72467. • 

TESTUDINES 

KINOSTERNONSUBRUBRUM(Eastern 
Mud Turtle). USA: NORTH CAROLINA: 
Wilkes Co: 10.6 km SE Wilkesboro. 5 
June 1990. D. W. Herman & B. W. Tryon. 
Verified by A. L. Braswell. North Carolina 
State Museum of Natural Sciences (NCSM 

30680). Newcounty record. Extends range 
60.8 km WSW nearest Surry County 
voucher (NCSM 15730), 21.1 km NW 
nearest Iredell County record (Herman & 
Weakley 1986, Herp. Review 17:27), and 
48 km NE nearest Burke County record 
(Herman & Short 1986, Herp. Review 17: 
27). 

Submitted by DENNIS W. HERMAN, 
Department of Herpetology, Zoo Atlanta, 
800 Cherokee Avenue SE, Atlanta, Geor-
gia 30315, and BERN W. TRYON, De-
partment of Herpetology, Knoxville Zoo-
logical Garden, P. 0. Box 6040, Knoxville, 
Tennessee 37914. • 

STERNOTHERUS MINOR (Loggerhead 
Musk Turtle). USA: FLORIDA: Highlands 
Co: Lake Huntley, Secs. 5 & 8, 737S, 

—R30E. 11 May 1990. Walter Meshaka & 
Noreen Gallo. Verified by James Layne. 
Vertebrate Museum, Archbold Biological 
Station (ABS 1081). New county record 
extends range onto Lake Wales Ridge, 
140 km S of Orange County localities 
(Iverson & Etchberger 1989, Florida Sci. 
52: 119-144. 

Submitted by WALTER MESHAKA 
and NOREEN GALLO, Archbold Biologi-
cal Station, P. 0. Box 2057, Lake Placid, 
Florida 33852. • 

TRACHEMYS SCRIPTA (Neotropical 
Slider). HONDURAS: ISLAS DE LA BA-
HIA: Isla de Roatan, West Bay. 24 No-
vember 1989. J. R. McCranie. KU 214779. 
Verified by Joseph T. Collins. Complete 
shell of recently deceased adult (cara-
pace length 31.5 cm) collected alongside 
a small freshwater pond. First record for 
island. Reported previously from the Islas 
de la Bahia on the basis of a shell in 
possession of a resident of Isla de Utila 
(Wilson & Hahn 1973, Bull. Florida St. 
Mus. Biol. Sci. 17: 93-150). These au-
thors also stated that "residents on Roatan 
... report [that] no fresh water turtles occur 
..." on the island. A live adult Trachemys 
was also seen on 23 November 1989 in 
the possession of a resident in Coxen 
Hole, Isla de Roatan. The turtle was re-
ported to have been found on Isla de 
Roatan near Sandy Bay. I was shown two 
other small freshwater ponds on Roatan 
where turtles have been sighted. Appar-
ently, Trachemys occurs in small num-
bers on Isla de Roatan, but is under pres-
surefromthe local people as afood source. 

Submitted by J. R. McCRANIE, 10770 
SW 164th Street, Miami, Florida 33157. • 

TRACHEMYS SCRIPTA ELEGANS 
(Red-eared Slider). USA: MISSOURI: 
Laclede Co: Interstate Rt. 44 just N 
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Webster County line near Conway (DOR). 
23 May 1983. James N. Stuart. Verified by 
R. D. Jennings. MSB 39519. New county 
record (Johnson 1987, The Amphibians 
and Reptiles of Missouri, Missouri Dept. 
Conserv., 368 pp.). 

Submitted by JAMES N. STUART, 
Department of Biology, University of New 
Mexico, Albuquerque, New Mexico 87131, 
and Environmental Section, U. S. Army 
Corps of Engineers, Albuquerque, New 
Mexico 87103-1580. • 

SAURIA 

ANOLIS PORCATUS (Cuban Green 
Anole). DOMINICAN REPUBLIC: 
DISTRITO NACIONAL: Santo Domingo, 
E end of the Puente Duarte. 24 July 1990. 
R. Powell. Verified by J. S. Parmerlee, Jr. 
Bobby Witcher Memorial Collection 
(BWMC 4282), Avila College, Kansas City, 
Missouri 64145. This is the first record for 
the species east of the Rio Ozama, which 
had been considered a barrier to further 
range expansion by this introduced spe-
cies (Powell et al. 1990, Amphibia-Reptilia 
11: in press). 

Submitted by ROBERT POWELL, 
Department of Natural Sciences, Avila 
College, Kansas City, Missouri 64145. • 

ANOLIS SAGREI (Brown Anole). USA: 
FLORIDA: Bay Co: Panama City Beach, 
Barnacle Bay Mini-Golf, 11209 West Hgwy. 
98. 13 May 1989, 5 May 1990. G. H. 
Means, R. C. Means & D. B. Means. 
Verified by David L. Auth. Florida Museum 
of Natural History (UF 78392-96). New 
county record and first record for Florida 
panhandle (W of Suwannee River); ex-
tends range ca. 205 km NW of closest 
published locality, Waccasassa Bay State 
Preserve in Levy County (Funk & Moll 
1979, Herp. Review 10(3): 102). About 20 
juvenile and adults were seen 13 May 
1989 in 2 hours of casual observation, but 
in 3 hours of intensive searching one year 
later, only 8 were seen, indicating that low 
record temperatures in December 1989 
may have killed many on the ca. 2000 m2 

 habitat island surrounded by a large as-
phalt parking lot. Search of adjacent habi-
tat (tourist beach strip) one block in all 
directions failed to turn up others. Anolis 
carolinensis (UF 78390-91) was present 
also, but less common. Information gained 
from the owner of the site indicates that A. 
sagrei probably was introduced in cab-
bage palms and dolomite boulders trucked 
in from central Florida when the site was 
constructed in 1985. 

Submitted by D. BRUCE MEANS, 
Coastal Plains Institute, 1313 North Duval 
Street, Tallahassee, Florida 32303. • 

ANOLISTRINITATUS(Vincentian Anole). 
LESSER ANTILLES: Saint Vincent: Young 
Island. 29 November 1989. J. Lazell & T. 
Sinclair. Verified by Ernest E. Williams & 
Jose Rosado. MCZ 175147-57. First 
recordfor island. In lifethese lizards closely 
resembled Kingstown specimens, with 
some yellow as described for examples 
from Chateau-belair Island (Lazell 1972, 
Bull. Mus. Comp. Zool. 143(1): 79). 

Submitted by JAMES LAZELL and 
THOMAS SINCLAIR, The Conservation 
Agency, 6 Swinburne Street, Jamestown, 
Rhode Island 02835. • 

EUMECES FASCIATUS (Five-lined 
Skink). USA: PENNSYLVANIA: Erie Co: 
on abandoned Penn Central Railroad 
bridge crossing at East Branch Conneaut 
Creek, 0.5 km N U.S. Rt. 6N. 24 April 
1990. Mark Lethaby & Judy Tucci. Veri-
fied by C. J. McCoy. Two specimens, CM 
119167 & 119168. New county record; 
extends range 17 km N in state (McCoy 
1982, Amphibians and Reptiles in Penn-
sylvania, Carnegie Mus. Nat. Hist. Spec. 
Pub. 6: 1-91). 

Submitted by MARK LETHABY and 
JUDY TUCCI, Lake Erie Research Unit, 
Pennsylvania Fish Commission, 2000 
Lohrer Road, Fairview, Pennsylvania 
16415. • 

GYMNOPHTHALMUS SPECIOSUS 
(Antillean Lizard). LESSER ANTILLES: 
Grenada: no other locality data. 9 July 
1971. J. D. Hardy, Jr. Verified by Charles 
J. Cole & Robert P. Reynolds. USNM 
192965. First record for the genus from 
Grenada. 

Submitted by P. E. VANZOLINI, Museu 
de Zoologia, Universidade de Sao Paulo, 
Caixa Postal 7172, 01051 Sao Paulo, Sao 
Paulo, Brasil. • 

GYMNOPHTHALMUS UNDERWOOD! 
(Antillean Lizard). LESSER ANTILLES: 
Guadeloupe: Raizet, Abymes. Date un-
known. G. Cornely. Verified by Ernest E. 
Williams. MCZ 122220-21. Previously 
identified as G. p. pleei. Basseterre. 12-
15 July 1985. R. I. Crombie & J. D. Hardy, 
Jr. Verified by Charles J. Cole & Robert P. 
Reynolds. USNM 283176-83. Previously 
recorded from only a single locality in 
Grande-Terre (Schwartz & Henderson 
1988, Milwaukee Pub. Mus. Contrib. Biol. 
Geol. 74: 130). Dominica: no other locality 
data. 19 September 1980. R. I. Crombie. 
Verified by Charles J. Cole & Robert P. 

Reynolds. USNM 218174-79. First recorc 
for Dominica. Reported by Brooks (1982 
SSAR Herp. Review 14(1): 31-32) as G 
p. 

Submitted by P. E. VANZOLINI, Muset. 
de Zoologia, Universidade de Sao Paulo 
Caixa Postal 7172, 01051 Sao Paulo, Sac , 

 Paulo, Brasil. • 
GYMNOPHTHALMUS UNDERWOOD! 
(Antillean Lizard). LESSER ANTILLES: 
Grenadine Islands: Bequia Island, Friend-
ship Bay. 5-8 December 1989. T. Sinclair. 
Verified by Ernest E. Williams & Jos6 
Rosado. MCZ 175130-35, CAS 173232--
33. First record for the genus and specie:; 
from the Granada Bank (Schwartz & 
Henderson 1988, Milwaukee Pub. Mus. 
Contrib. Biol. Geol. 74: 130). 

Submitted by JAMES LAZELL and 
THOMAS SINCLAIR, The Conservatio 
Agency, 6 Swinburne Street, Jamestowr,  , 
Rhode Island 02835. 41 

HEMIDACTYLUS TURCICUS (Mediter -

ranean Gecko). USA: FLORIDA: Leon 
Co: Tallahassee, exterior walls of Leon 
High School and on walls of apartment 
complex one block away at 417 East Vir-
ginia Street. September 1988. G. H. Means 
& R. C. Means. Verified by David L. Auth. 
Florida Museum of Natural History (UF 
71520-25). New county record and first 
record for Florida panhandle (W of 
Suwannee River); extends range ca. 220 
km ENE of Gainesville (McCoy 1970, Cat. 
American Amph. Rept. 87.1-87.2). 
Teachers at Leon High School indicate 
population has been present since at least 
1980. 

Submitted by D. BRUCE MEANS, 
Coastal Plains Institute, 1313 North Duval 
Street, Tallahassee, Florida 32303. , 110 

SCELOPORUS COUCH! (Spiny Lizarc). 
MEXICO: NUEVO LEON: Canon Mireles, 
2 km N Los Rayones. 29 April 199). 
Manuel Nevares. Verified by Arturo 
Contreras-Arquieta. Universidad 
Autonoma de Nuevo Leon (UANL 390;'-
3911). Extends range ca. 40 km souti-
east of nearest known locality at Las 
Adjuntas, Santiago, Nuevo Lean 
(Benavides Ruiz 1987, Herpetofauna on 
el Centro-Sur del Municipio de Santiago, 
Nuevo Lean, Mexico, Bachelor Thes s, 
FCB Universidad Autonoma de Nuevo 
Leon, 59 pp.). 

Submitted by MANUEL NEVARES, 
Com4epara la Investigacian Herpetologin 
en el Norte de Mexico, Apartado Postal )0 
"F," Cd. Universitaria, San Nicolas de Ins 
Garza, Nuevo Leon, C. P. 66450, Mexic o. 

• 
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SPHAERODACTYLUS cf. VINCENTI 
(Antillean Gecko). LESSER ANTILLES: 
Grenadine Islands: Bequia Island, Friend-
ship Bay. 1-8 December 1989. T. Sinclair. 
Verified by Ernest E. Williams & Jose 
Rosado. MCZ 175141-46. First record 
for the genus from the Granada Bank; the 
S. vincenti complex is widespread to the 
north of this record (Schwartz 1965, Car-
ibbean J. Sci. 4(2-3): 391-409). The 
Bequia series does not fit previously de-
scribed taxa and is under study. 

Submitted by JAMES LAZELL and 
THOMAS SINCLAIR, The Conservation 
Agency, 6 Swinburne Street, Jamestown, 
Rhode Island 02835. • 

XANTUS!A BOLSONAE (Bolson Night 
Lizard). MEXICO: DURANGO: CanOn de 
la Ojuela, cerca de Mapimi. 10 June 1984. 
Oscar Sanchez-Herrera. Verified by John 
Wright. Museo de Zoologia, Facultad de 
Ciencias, Universidad Autonoma de 
Mexico (MZFC 3358). Second known lo-
cality for the species; extends the range 
75 km N of type locality (10 km NE 
Pedricena, Durango; Webb 1970. Los 
Angeles Co. Nat. Hist. Mus. Contrib. Sci. 
194: 1-10). 

Submitted by OSCAR FLORES-
VILLELA, Museo de Zoologia, Facultad 
de Ciencias, Universidad Aut6noma de 
Mexico, A. P. 70-399, D.F. 04510, Mexico, 
OSCAR SANCHEZ-HERRERA, Institute 
de Biologia, Universidad Autonoma de 
Mexico, A.P. 70-153, D.F. 04510, Mexico, 
and ROBERT L. BEZY, Section of Her-
petology, Natural History Museum, 900 
Exposition Boulevard, Los Angeles, Cali-
fornia 90007. • 

SERPENTES 

CROTALUS ATROX (Western Dia-
mondback Rattlesnake). USA: TEXAS: 
Hall Co: 2.4 km NW Memphis off U.S. Rt 
287. 18 August 1990. C. T. McAllister. 
Verified by Stanley E. Trauth. Arkansas 
State University Museum of Zoology 
(ASUMZ 16778). New county record fill-
ing distributional gap between Briscoe 
and Childress counties (Dixon 1987, Am-
phibians and Reptiles of Texas, Texas 
A&M University Press, College Station, 
Texas, 434 pp.). 

Submitted 	by 	CHRIS 	T. 
MCALLISTER, Renal-Metabolic Lab (151-
G), Department of Veterans Affairs Medi-
cal Center, 4500 South Lancaster Road, 
Dallas, Texas 75216. • 

DIADOPHIS PUNCTATUS EDWARDSII 
(Northern Ringneck Snake). USA: ILLI-
NOIS: Fulton Co: Isabel Township (Sec. 
7, T4N, R3E). 13 September 1990. Chris-
topher Becker & Robert Sliwinski. Verified 
by G. R. Thurow. Western Illinois Univ. 
Collection (A14102-103). New county 
record (Smith 1961, Bull. Illinois Nat. Hist. 
Surv. 28(1): 183-185; Michael Morris, 
unpublished data). 

Submitted by CHRISTOPHER 
BECKER and ROBERT SLIWINSKI, 
Department of Biological Sciences, West-
ern Illinois University, Macomb, Illinois 

61455. 	 • 

ELAPHE GUTTATA (Corn Snake). USA: 
NORTH CAROLINA: Stokes Co: Hanging 
Rock State Park, Danbury. 25 May 1990. 
Thomas H. Sutton. Verified by Joseph T. 
Collins. Virginia Museum of Natural His-
tory (VMNH R93, frozen blood sample & 
photograph, & KU Color Slide 8874). First 
record for Upper Piedmont of state. 

Submitted by JAYE C. DOW, Hanging 
Rock State Park, P. 0. Box 186, Danbury, 
North Carolina 27016, and TERRY D. 
SCHWANER, Virginia Museum of Natu-
ral History, Martinsville, Virginia 24112. • 
SONORA AEMULA (Filetail Ground 
Snake). MEXICO: SONORA: Tonichi, 172 
km SE Hermosillo. Collector & date of 
collection unknown. Verified by Arturo 
Contreras-Arquieta. Universidad 
Aut6noma de Nuevo Leon (UANL 3860). 
Extends the range ca. 185 km NW of 
nearest known locality at Alamos, Sonora 
(Bogert & Oliver 1945, Bull. American 
Mus. Nat. Hist. 83: 301-425). 

Submitted by MANUEL NEVARES 
and IVAN E. PARRA-SALAZAR, Comite 
para la Investigacion Herpetologica en el 
Norte de Mexico, Apartado Postal 90 "F," 
Cd. Universitaria, San Nicolas de los 
Garza, Nuevo Leon, C. P. 66450, Mexico. 

• 

STORERIA DEKAYI (Brown Snake). 
USA: NEBRASKA: Thurston Co: 3.5 km 
ESE Macy near Blackbird Creek bridge, 
NW 1/4, SE 1/4, Sec. 29, T25N, R10E. 5 
May 1990. A. T. Holycross, J. D. Lynch, J. 
F. Lokke, D. M. Ferraro & J. Young. Veri-
fied by John D. Lynch. University of Ne-
braska State Museum (UNSM 9944). New 
county record, extends Nebraska range 
ca. 32 km NNW of Sarpy County record 
(Lynch 1985, Trans. Nebraska Acad. Sci. 
13: 33-57). 

Submitted by ANDREW T. 
HOLYCROSS, Department of Biology, 
University of Nebraska at Omaha, Omaha, 
Nebraska 68182-0040. • 

STORERIA OCCIPITOMACULATA 
OCCIPITOMACULATA (Northern Red-
belly Snake). USA: ILLINOIS: Knox Co: 
Green Oaks (Knox College Biological Field 
Station), 7 km S Victoria (Sec. 6, T11 N, 
R4E). 7 October 1989. Robert Sliwinski. 
Verified by M. A. Romano. INHS 10877. 
New county record; this species has a 
spotty distribution statewide (Smith 1961, 
Bull. Illinois Nat. Hist. Surv. 28[1]). 

Submitted by ROBERT SLIWINSKI, 
Department of Biological Sciences, West-
ern Illinois University, Macomb, Illinois 
61455. • 

BOOK REVIEWS 

Australian Reptiles & Frogs, by 
Raymond T. Hoser, 1989. Pierson & Co., 
Sydney ix + 238 pp.$49.50. 

Color photography of amphibians and 
reptiles just keeps getting better and bet-
ter, and it is the best feature of this book on 
the Australian herpetofauna. Moreover 
on pp. 199-201 the author reveals some of 
his photographic techniques. 

The book is divided into three sec-
tions, the first a conventional but well 
written introduction to biology and classi-
fication of amphibians and reptiles. There 
are numerous photos of snakes engaged 
in activities such as feeding, skin shed-
ding, copulation, and birth of young but 
few of lizards and frogs and almost none 
of turtles. Pictures of such things as a 
turtle nesting, a frog egg film, a bearded 
dragon flattening its body to catch the sun, 
or the communal nest of Lampropholis 
would have improved this section. More 
could be said of the odd life cycles of 
Australian frogs. The gastric brooding of 
Rheobatrachus is barely mentioned, and 
nothing is said of the transport of tadpoles 
in inguinal brood pouches by male Assaor 
the highly specialized tadpoles of such 
torrent frogs as Nyctimystes dayi. 

The largest section is devoted to de-
scriptions of species most likely to be 
encountered in Australia, those of special 
interest, and those most often kept in 
captivity. This isn't a field guide but will 
help identify most species. For each spe-
cies there is an excellent color photo, 
often several, illustrating ontogenic or 
geographic variation, a range map, and a 
brief account of identifying features, habi-
tat, and habits. There are gaps in cover-
age. Microhylids aren't mentioned at all, 
and two snake families get poor treat- 
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ment. Australia's sea snakes are a dis-
tinctive and diverse group of ecological 
and medical importance, yet only two spe-
cies are illustrated, one the cosmopolitan 
Pelamis and the other an Aipysurus 
misidentified as Lapemis hardwickii. 
Typhlopids also get short shrift, presum-
ably because they all look much alike, little 
is known of their biology, and authorities 
can't agree on how many Australian spe-
cies should be recognized. 

The third section deals with a variety 
of topics including collecting techniques, 
husbandry, photography, and conserva-
tion. The author is highly critical of some 
Australian regulations governing collec-
tion and keeping of reptiles and amphib-
ians. He says (p. 203): "Activities by 
corrupt and misdirected fauna authorities 
have almost wiped out the amateur herpe-
tological community." He also gives ex-
amples of cases where critical habitat for 
rare species goes unprotected in australia. 
A unique section is devoted to scenes of a 
wide variety of Australian landscapes 
where herptiles occur with lists of charac-
teristic species. But he omits one of the 
richest - the town rubbish dump. 

There is a fairly adequate list of refer-
ences and a good index. The book is 
attractive and well bound. 

A biologist or naturalist going to Aus-
tralia and interested in the native wildlife 
would do well to make room for this book 
in his luggage. Anyone fortunate enough 
to have legally obtained Australian rep-
tiles or amphibians for his live collection 
will also find it useful. Reading this book 
is an easy way for the desk-bound herpe-
tologist to appreciate the richness of the 
Australian fauna and landscape; if he has 
been there, he is almost sure to see a 
picture of something he missed. How-
ever, those who anticipate intensive re-
search on some segment of the 
herpetofauna will need to consult addi-
tional publications. 

SHERMAN A. MINTON 
Department of Microbiology and 
Immunology 
Indiana University School of Medicine 
Indianapolis, IN 46223, USA 	• 

Fauna of Saudi Arabia, Volume9, edited 
by W. Buttiker and F. Krupp. 1988. Pro 
Entomologia (Natural History Museum, 
Basel) and National Commission for Wild-
life Conservation and Development, 
Riyadh, Saudi Arabia, 465 pp. SFr 153. 
Available from Karger Libri AG, CH-4009, 
Basel, Switzerland. 

This attractive volume of the Fauna of 
Saudi Arabia is extremely useful to biolo-
gists, particularly those who are inter-
ested in the study of the fauna of the 
Arabian peninsula. It includes 18 papers 
in about 465 pages, treating different ani-
mal taxa from annelids to birds, and dis-
cussing different subjects of major con-
cern to biologists. 

It seems out of place to review publi-
cations on different taxa in Herpetological 
Review, however there are two important 
papers on the reptiles of Arabia. The first 
is a comprehensive review of the snakes 
of Arabia and represents the cornerstone 
of the volume. It occupies 282 pages, 
constituting more than half of the volume 
size. The second paper, six pages in 
length, presents some observations on 
lizards. 

The volume starts with two papers on 
nature conservation in Arabia. The first, 
by Jungius, discusses the concept of na-
tional parks and protected areas. He 
emphasizes the necessity of formulating 
wildlife and nature conservation policies 
in the Gulf area, and gives several ex-
amples of applications in different coun-
tries. He suggests that establishing a 
system of nature conservation areas will 
rehabilitate disturbed ecosystems, pro-
vide various benefits to rural communi-
ties, and maintain values for future gen-
erations. 

The second paper, by Buttiker, deals 
with nature conservation, particularly birds. 
Some methods are described for trapping 
turtle doves at three locations along the 
Red Sea coast of Saudi Arabia, and re-
sults of other investigations are discussed. 
The author concludes that the turtle dove 
has not attained the status of a rare or 
endangered species. 

The paper by Erseus is the fourth in a 
series of contributions on marine 
Tubificidae from the Arabian Gulf. It de-
scribes a new species of annelid, 
Heterodrilus maiusulus, collected from 
hypersaline waters in the Gulf of Bahrain, 
NE Saudi Arabia. The paper contributes 
to baseline data on marine fauna of the 
Arabian Gulf. 

The list of insects of Saudi Arabia 
includes an appendix of nine papers. 
Concerning the first paper by Matile-
Ferrero, third by Jelink, fourth by Holzel, 
fifth by Wiltshire, sixth by Kamahwi et al., 
and seventh by Greathead, many species 
are described and illustrated in each pa-
per. The list of keys is very useful. Pho-
tographs and diagrams are present in 
some papers, and those are most useful. 

In the other three papers, by Jach and 
Guichard, diagrammatic illustrations and  

keys for the systematic list should be 
followed, as records only to species are 
insufficient. 

In general, the authors have certainly 
done an excellent job in scanning th 
literature. This bibliography is extremely 
useful to entomologists. 

The paper on the molluscs of the Red 
Sea, by N. Yonow, discusses the taxo-
nomic status of the Phyllidiidae and de-
scribes the fourteen species of the genera 
Phyllidia and Reyfria occurring in the Red 
Sea. A key is given to enable identification 
using external morphological characters. 
A series of maps is also provided illustrat-
ing the distribution of each species within 
the Red Sea. 

The most significant part of the paper 
by Al-Absy, on the goatfishes of the Red 
Sea, is the keys to the genera and spe-
cies. These are simple and explanatort. 
The descriptions of the individual species 
follow the classical methodology adopted 
by ichthyologists at present. The morpho-
metric characters embodied in the tables 
serve the purpose of distinguishing re 
lated species in general terms. 

The part concerned with the reptiles .)f 
Arabia includes two parts, the first of whic h 
deals with the snakes of Arabia. Th s 
paper contains a large amount of informa-
tion on diverse topics. The extensive 
data, the presentation of the results, and 
the review of the herpetological literature 
[about 440 references, from Linnaeus 
(1758) and Forskal (1775) to Gallagher 
(1971), Gasperetti (1977), Arnold (198E.), 
and Leviton (1986)] indicate the highly 
intense and tireless efforts of John 
Gasperetti to produce this work which is 
really very rich and very thorough. I 
deed acknowledge this with praise. 

In Gaspe retti's paper, 54 taxa are listed 
through 2136 records - 1291 provided by 
the author and 845 collected from the 
literature. A short note on the poisonous 
snakes and the comparative toxicity of 
their venoms is given. Ophidian senses, 
skeletal features and dentition, undula-
tions and sidewinding locomotion, are all 
described. Similarly, pholidosis is dis-
cussed in relation to the numbers and 
arrangements of scales, scutes, or plates 
on the body. 

Gasperetti presents in this compre-
hensive work asystematic list of the snakes 
of Arabia and identification keys to fami-
lies, genera, and species. An illustrated 
description is given for each of the eicht 
families, 38 genera, and 54 species re-
corded. An historical and chronological 
synopsis of the nomenclature, as well as 
a short note on the habitats, and special 
adaptations, is given for each species. 
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Seventeen tables clearly illustrate de-
scriptive data and specific features. Scale 
patterns and distribution maps are pre-
sented in 135 sketches, and there are 20 
plates of photgraphic pictures, one for 
fossil forms and 19 for common living 
species. 

Gasperetti also provides physiographic 
descriptions of different areas in the Ara-
bian peninsula. He reviews the last 9000 
years, during which there was a possibility 
of exchange of flightless terrestrial faunal 
forms between Africa and Arabia. He also 
gives an account of the present zoogeog-
raphy and snake distribution with the Afri-
can, Asian, and European distributions. 

The last part of the paper deals with 
conservation. In this part, the author di-
rects attention to the importance of snakes 
in the food chains of various fauna, their 
role in rodent control, and the medicinal 
values of various snake venoms. He 
reports that 40 protected areas, both ter-
restrial and marine, have been estab-
lished in Saudi Arabia for the protection of 
wildlife. He also adds that some neighbor-
ing countries have made considerable 
progress toward wildlife conservation and 
he hopes to instill this awareness in the 
governing bodies of other countries which 
are not yet so enlightened. 

There are three appendices to 
Gasperetti's paper. In Appendix I, he 
writes an introduction to and presents the 
paper of Dr. H. Alistair Read on snake-
bites. This paper discusses the clinical 
features, first aid, and medical treatments 
of snakebites. In Appendix 2, he gives 
some geographic and collection data for 
each of the 54 recorded species. In Ap-
pendix 3, he summarizes the taxonomic 
data in table form, clearly illustrating the 
diagnostic features of the families, gen-
era, and species. 

William Ross provided the second pa-
per on the reptiles of Arabia. He reports 
observations on three species of the 
lacertid genus Mesalina found in certain 
areas of eastern Saudi Arabia, though 
these species are probably common in 
other regions of the Arabian peninsula. A 
fourth species, M. ayunensis, may be 
common in some regions and is often 
sympatric with M. adramitana. 

The author reports short notes on the 
distribution and habitats of the three lizard 
species, with special emphasis on their 
locations in different altitudes. A distribu-
tion map, three photgraphs,and a simple 
table illustrating some morphological dif-
ferences are also provided. Unfortunately, 
the table lacks basic taxonomic criteria. 

Only a single reference is cited in 
Ross's paper, though the cited work is an  

important contribution to the herpetologi-
cal fauna of the area. Several references 
are available and should have been in-
cluded. Nerertheless, Ross has provided 
a fairly good work, considering that he is 
not a professional herpetologist. 

The article written by Jennings on the 
birds of the Farasan Islands, Saudi Arabia, 
is based on two days' observations on two 
of these islands, unpublished records of 
other observers, and a review of the litera-
ture. Special attention is given to breeding 
species. The author also presents notes 
on the topography and vegetations of the 
islands. He brings out some interesting 
points in his discussion, among them the 
low diversity of land birds and the impor-
tance of protecting the islands which are 
used by many migrant seabirds. 

The last paper in the volume deals 
with medical zoology in Saudi Arabia. 
A.M. Ghandour reports on the diseases 
caused by imported livestock. Imported 
and indigenous livestock were examined 
for facioliasis, echinococcosis, cystic-
ercosis, onchocerciasis, schistosomiasis, 
coenurosis, and naso-pharyngeal myia-
sis. The paper has four tables, three maps 
showing the distribution of parasitic, viral, 
and bacterial diseases, and a histogram 
showing the consumption of imported and 
indigenous livestock in Saudi Arabia. The 
author suggests measures to combat the 
possibility of disease importation, based 
on his own studies as well as those re-
ported in the world literature. 

This volume of Fauna of Saudi Arabia 
fills a major gap in the amount of informa-
tion relating to many of the vertebrates 
and invertebrates found on the Arabian 
peninsula. It also contributes to the grow-
ing interest in the nature conservation 
concept and to the priority given for the 
preservation and development of wildlife 
populations in this region. 

KAMAL S. AL-BADRY 
Department of Biology 
Faculty of Science 
United Arab Emirates University 
United Arab Emirates 
	 • 

Biochemical Evolution in the Slimy 
Salamanders of the Plethodon 
glutinosus Complex in the Eastern 
United States, by Richard Highton, 
George C. Maha, and Linda R. Maxson. 
1989. Illinois Biological Monographs 57, 
University of Illinois Press, 54 E. Gregory 
Dr., Champaign, Illinois 61820. 153 pp. 
$18.95. 

It used to be so easy. Big, white 

spotted, black salamanders, that covered 
your hands with goo when you picked 
them up, were Plethodon glutinosus, 
whether you found them in Texas, Florida, 
or New York. This comfortable picture 
started to get more complex when Highton 
and MacGregor (1983) and Highton (1984) 
showed that three species (Plethodon 
aureolus, P. teyahalee, and P. kentucki) 
had been masquerading as glutinosus 
while coexisting sympatrically with it. Now 
Highton, Maha, and Maxson use bio-
chemical data to demonstrate that what 
remained of the slimy salamander is ac-
tually a mosaic of 13 parapatric "groups" 
that hover around the species level of 
divergence and that Highton, in the initial 
(and major) section of this two-part mono-
graph, formally names as semispecies. In 
the second, much briefer part, Maha, 
Maxson, and Highton show that differen-
tiation among at least some of the 
g/utinosussemispecies is also reflected in 
serum albumin structure. Since only three 
antisera were available, they are unable 
to independently confirm Highton's much 
more extensive electrophoretic analyses. 

Highton's methodology is straightfor-
ward. He constructs, on the basis of 22 
presumed allozyme loci, a matrix of Nei 
genetic distances among 135 populations 
from throughout the range of the former 
Plethodon glutinosus. From this he de-
rives a standard UPGMAphenogram indi-
cating that at a Nei distance of about 0.15 
the populations cleave into a series of 16 
geographically cohesive "groups." Three 
of these (aureolus, teyahalee, and 
kentucki) are previously recognized spe-
cies that occur sympatrically with at least 
one other glutinosus-like salamander; the 
remainder are recognized and named as 
subspecies. The large amounts of 
uninformative variation precluded cladis-
tic analyses, but Wagner distance trees 
confirm the existence of several distinct 
groups of populations, while indicating 
somewhat different evolutionary relation-
ships. The discrepancies between the 
UPGMA phenograms and the 
Wagnertrees are ascribed to variation in 
evolutionary rates, brought about at least 
in part to gene exchange between some of 
the groups. 

This work convincingly demonstrates 
the power of biochemical data to reveal 
genetic sub-structuring, but may strike 
many "traditional" systematists as bio-
chemistry run amuck. Highton enthusias-
tically confronts these apprehensions, 
particularly Wake's (1981) assertion that 
recognizing allopatric species solely on 
the basis of allozyme data will generate 
taxonomic "chaos." He argues convinc- 
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ingly that allozyme data reveal more about 
evolutionary relationships among mor-
phologically conservative organisms than 
conventional taxonomic characters but his 
tone, and implication that reluctance to 
name taxa on the basis of biochemical 
characters owes to intellectual inertia, 
seems unnecessarily confrontational. In 
fact, the effort that Highton expends in 
justifying his approach seems a bit mis-
placed. 

For one thing, this taxonomic subdivi-
sion of a widely-distributed salamander 
species shouldn't surprise students of 
plethodontid systematics. We've known 
for some time now that the morphological 
conservatism of the genus Plethodon of-
ten masks deep evolutionary divergence, 
that human sensory systems don't per-
ceive the signals that salamanders them-
selves use to tell their species apart, and 
few of us believe that taxonomic arrange-
ments should sacrifice accuracy for sim-
plicity. More importantly, Wake's vision of 
taxonomic chaos (1981:262) pertained to 
uncritically applying "taxonomic consis-
tency rules" based on biochemical data, 
i.e. defining species solely as groups of 
populations that cluster at some accepted, 
perhaps arbitrary level of genetic similar-
ity. 

Highton's objective in selecting a par-
ticular Nei D to discriminate between 
semispecies was to create taxa that rep-
resent parapatric, geographically cohe-
sive, and (in at least several cases) repro-
ductively isolated units. His analyses indi-
cate that among- and within-group asso-
ciations between D and geographic dis-
tance appear weak (but are never quanti-
fied). Thus the groups are portrayed as 
genetically homogeneous, apparently 
"natural" units. They certainly appear 
highly differentiated: only 7 of 120 be-
tween-group comparisons (and only 3 of 
26 mean D's between parapatric forms) 
yield Nei distances below 0.20. The 
boundaries between the groups generally 
appear to be quite sharp, at least as 
Highton portrays them, with little evidence 
of hybridization (but genetic studies of 
contact zones are currently underway and 
only a few data on this critical point are 
presented here). There are body size and 
color pattern differences between some of 
the forms, and now that we know what the 
subdivisions are, careful morphological 
studies are likely to reveal more. The 
species complex that emerges from these 
studies is highly, fascinatingly structured, 
and certainly not chaotic. By revealing 
this structure Highton, Maha, and Maxson 
have made a major contribution to North 
American herpetology. 

Given the staggering amount of work 
that this study represents (the collection 
and processing of nearly 4000 animals 
from 135 localities across the entire east-
ern U.S., 8 years spent running and re-
running countless gels), there are several 
points that warrant more rigorous treat-
ment. Brief mention is made (p. 43) of the 
failure of the 16 forms (called "species" in 
this paragraph) of the glutinosus complex 
to form a monophyletic Glade, but no cla-
dograms or other details relating to this 
tantalizing finding are presented. The 
association between genetic distance and 
geographic distance, so critical to evaluat-
ing the vision of broadly distributed 
parapatric units, is never accorded a thor-
ough quantitative treatment, via suchtools 
as Mantel tests, hierarchical F statistics or 
spatial autocorrelation analysis. 

Evidence for hybridization between 
glutinosus and parapatric semispecies is 
mentioned on p. 35, but no data are pre-
sented. Instances of gene exchange 
among semispecies are again mentioned 
on p. 53, without mention of which taxa are 
involved. The term "hybridization", in fact, 
isn't in the index. One is left wondering 
whether Highton's views derive as much 
from his "feel" for these animals as from 
quantitative analyses, and hoping that his 
studies on gene exchange between the 
semispecies will be published soon. Fi-
nally, it is difficult to find which forms occur 
in a particular geographic area, because 
the only figure (Fig. 5) displaying the ranges 
of all the forms shows neither scientific 
names nor political boundaries; none of 
the maps have scales or compasses, and 
dot maps are lacking for several forms. 

Highton states that "...in this one 
complex...we find many of the problems 
that have troubled taxonomists in defining 
the limits of species." His taxonomic treat-
ment attempts to deal with the familiar 
problem of parapatric populations that 
have evolved varying levels of differentia-
tion and reproductive isolation. He admits 
that other authors might choose to recog-
nize his semispecies as subspecies, if at 
all, but meanwhile we're faced with seven 
new (chattahoochee, ocmulgee, kiamichi, 
mississippi, kisatchie, sequoyah, savan-
nah), and five resurrected (chloroblyon, 
variolatus, grobmani, cylindraceus, 
albagula) names, all with attendant syn-
onymies, type descriptions, holotypes, 
allotypes, paratypes, etc. The epithet 
glutinosus now refers to a species group, 
a species complex, a species, and a 
semispecies. 

All this new nomenclature emerges, 
not from the uncritical use of biochemical 
data, but from a deeply traditional ap- 

proach to systematics. Thus the search 
fora Nei distance that provides the sorts o:' 
geographically cohesive, allopatric groups.; 
that incipient species are supposed to be 
A traditional, "biological" species concep t 
necessitates discussion of reproductive 
isolation, even though few data are avail-
able and some systematists regard them 
as irrelevant to defining species in the first 
place (Otte and Endler 1989). Evolution-
ary divergence is summarized largely by 
naming, describing and mapping taxa. 
One can deeply admire this work while 
wondering what all the nomenclature re-
ally adds to our understanding of then; 
animals. Those "old fashioned systerr-
atists" willing to accept the utility of bio-
chemical data will find much here that they 
like. 
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PUBLICATION RECEIVED 

RAINFORESTS: A Guide to Research 
and Tourist Facilities at Selected Tropical 
Forest Sites in Central and South America, 
by James L. Castner. 1990. Feline Press, 
PO Box 7219, Gainesville, FL 32605, USA. 
ISBN 0-9625150-2-7, LC 89-81847. 416 
pp, incl. 35 b&w photos, 32 line drawincs, 
9 maps. $21.95 + shipping. 

This book deals with sites in seven New 
World tropical countries. Data are pro-
vided on location, logistics, seasonality, 
forest types, trail systems, and costs. n-
formation is provided on books, maps, 
tourist information sources, conservation 
organizations, scientific organizations/in-
stitutions, lodge owners/field-station-di-
rectors. A bibliography of 200+ titles deal-
ing with tropical jungles & the plant and 
animal life within them is included. • 
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