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Meeting Site 	 Liaison group will likely have one. Deadline 
for paper titles and abstracts is 15 May. 

Tulane University is a private, non-sectarian 
university composed of 11 schools and col-
leges enrolling approximately 11,000 stu-
dents. The main campus is located in a resi-
dential area of New Orleans, a city with a 
metropolitan area population of over one mil-
lion inhabitants. The city is located on the 
Mississippi River and is one of the nation's 
largest and busiest seaports. New Orleans 
was founded in 1718 and preserves much of 
its early history in the Vieux Carre or French 
Quarter, an enclave of old buildings built in 
the French style of the 1700's. Other parts of 
the city contain exquisite old mansions from 
the mid 1800's. 

The warm, maritime climate supports lush 
vegetation, much of it imported from tropical 
and semitropical regions. The physical set-
ting and many unusual provincial customs 
make New Orleans a haven for tourists. The 
city is a focal point for jazz music, and more 
recently the music of the Cajuns (early French 
settlers of southern Louisiana) has grown 
popular in night clubs. The cuisine is interna-
tionally famous and some of the world's great 
restaurants are located here. Featured foods 
are especially outstanding seafood, French, 
Creole, and Cajun. The surrounding country-
side ranges from the great expanses of coast-
al salt marsh to large tracts of swamp forests 
and pine-hardwood forests. 

The meetings will take place in the Univer-
sity Center Building and housing is available 
in the nearby dormitories, thus a very com-
pact setting. 

Technical Paper Presentations 
Research reports will be given as oral pres-

entations at several concurrent sessions, or 
as poster sessions. No definite symposium 
topic has been furnished as yet, but the Zoo 

Special Events 
Monday night, 6 August: Social gathering 
Tuesday evening, 7 August: A barbeque, and 
later that evening the Dennis-Juterbock-Adler 
slide shows and the Adler video presentation 
on the 1989 World Congress of Herpetology 
meeting. 
Wednesday night, 8 August: The very popular 
auction conducted by Joseph T. Collins. 
Attendees are encouraged to donate books, 
art items, and other herpetological materials; 
proceeds are used to defray costs of the 
annual meeting and help support the two 
societies' activities. Receipts will be given for 
all items sold (they are tax deductible contri-
butions). Contributed items for this event 
should be sent or brought to Dr. Harold A. 
Dundee, Department of Biology, Tulane Uni-
versity, New Orleans, LA 70118, USA 

Live herpetofaunal exhibits 

5-9 August: Commercial artist and exhibitor 
displays. 

Accommodations and Meals 
Accommodations in residential halls are 

available with or without linen service; singles 
in hall with community bath are $19.50/night 
without linen, $22 with linen; doubles in these 
halls are $12.50/night/person without linen, 
$15 with linen. In 4 bedroom apartments with 
two baths and kitchen facilities singles are 
$22/night without linen, $24.50 with linen. 
Family rates (two adults and up to three chil-
dren) for a family apartment with kitchen 
$70/night/family without linen, $75 with linen. 

The university accommodations are not 
subject to the 11% tax normally applied to 
regular hotel accommodations. Registrants  

occupying residential halls receive free cam-
pus parking privileges. 

The University Center cafeteria will be 
open regularly for breakfast and lunch on a 
cash basis; arrangements hopefully will be 
made to have them open for Monday, Wed-
nesday, and Thursday evening meals. An 
Arby's fast food outlet in the University Cen-
ter is open throughout the day. Other food 
facilities are generally 1/4 to 1/2 mile distant. 

Meeting Anouncement 
A detailed program and call for papers will 

be mailed separately in late February. Addi-
tional information can be obtained from the 
meeting chairperson, Dr. Harold A. Dundee, 
Department of Biology, Tulane University, 
New Orleans, LA 70118, USA. (504) 865-5191. 
All interested persons are welcome to attend. 
Non-members should write to the meeting 
chairman for registration forms. • 

SSAR BUSINESS 

1989 KENNEDY STUDENT AWARD 

The Society is pleased to announce that the 
winner of the 1989 Kennedy Student Award, 
given for the best paper by a student pub-
lished in Volume 22 of the Journal of Herpe-
tology, is Leo J. Fleishman of the Department 
of Zoology, University of Texas at Austin 
(formerly of Cornell University and the Smith-
sonian Tropical Research Institute). Mr. (now 
Dr.) Fleishman's paper (The social behavior 
of Anolis auratus, a grass anole from Panama) 
appeared in J. Herpetol. 1988, pp. 13-23. 

The Kennedy Student Award Committee 
consisted this year of J. Eric Juterbock 
(Chair), Robert E. Gatten, Jr., Ken R. Marion, 
John S. Mecham, and Laurie J. Vitt. • 
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CONGRESS PHOTOS WANTED 

The Society requests that members who 
attended the First World Congress of Herpe-
tology and who took photographs of events, 
people, speakers, posters, or anything which 
occurred at and was related to the meeting, 
donate "seconds" or duplicates of the slides/ 
prints to the SSAR archives. Please mail them 
to: J. Eric Juterbock, SSAR Secretary, Depart-
ment of Zoology, Ohio State University, Lima, 
OH 45804, USA. • 

RECYCLED HERPETOLOGY 

Back issues of scientific publications can 
be put to work elsewhere if they no longer fill 
your needs. Libraries in other countries suffer 
as much as our own from lack of funds and 
could benefit enormously from what you or 
your institution find of no further use. 

If you are willing to pack up and ship, we 
can pass along the names and addresses of 
institutions which have approached SSAR for 
help. In most cases, all scientific publications 
are appreciated but herpetology is likely a 
special interest since the contact is through 
SSAR. 

For further information on this program, 
contact Ruth M. Zantzinger, 2108 Cherry 
Street, Philadelphia, PA 19103-1312, USA. • 

ERRATUM 

Readers of the GEOGRAPHIC DISTRIBU-
TION section please note the following error: 
In the September 1989 [20(3):75] issue of HR, 
under Caudata, a typographical error 
appeared in the first line of the account for the 
blue-spotted salamander hybrids. The cor-
rect name should have been "Ambystoma (n) 
laterale -leffersonlanum." The editor regrets 
the error and extends his apologies to the 
author of this note. • 

LETTERS TO THE 
EDITOR 

EDITOR: 

I read with interest Frost and Collins, 1988, 
nomenclatural notes (HR 19(4):73-74), but 
am not in complete agreement, especially 
with respect to kingsnake names I am obliged 
to use. Those authors correctly note that 
forms usually considered adjectival in con-
text and orthography may instead be nouns 
in apposition, as Collins the Kansan or Eric 
the Red. Thus Lampropeltis getulus may be 
read as Shine-skin the Getulian, and Lam-
propeltis g. niger as Shine-skin the Black. 
Indeed, should getulus have been intended 
as an adjective, it might have been better 
coined as getuliae, getulianae, or getu-
lianensis. 

While I might agree with Frost and Collins 
that these orthographies are likely just mis- 

takes, the situation is equivocal and, there-
fore, not compelling. To effect the name 
changes suggested requires, I believe, an 
unequivocal argument to be compelling. 

I further note that the problem of panamin-
tus does not arise as long as one keeps the 
species in genus Gerrhonotus; similarly, the 
problems of silus, maculosus, and punctatus 
are solved by leaving the species in Crotaphy-
tus. No competent systematist could possibly 
believe the polytopic, polyphyletic, extreme 
of pattern variation named "pallidula" is a 
valid subspecies of the garter snake Natrix 
sirtalis. 

JAMES D. LAZELL, JR. 
6 Swinburne Street 
Conanicut Island, RI 02835, USA 

	• 

EDITOR: 

In answer to Lazell's letter (bottom to top): 
1. The comment by Lazell with regard to pal-
lidula does not address a nomenclatural issue 
and is just a short polemic on the systematics 
of garter snakes. Collins and I addressed 
nomenclature, not systematics, in our paper 
and I question why Lazell addresses this 
issue in his letter. 

Because Lazell did address systematics I 
will comment on his use of Natrix in place of 
Thamnophis. Unless Lazell's taxonomy is not 
intended to represent evolutionary relation-
ships, this usage does not fit what is under-
stood about the phylogenetic history of North 
American natricines. Because the Thamno-
phiini is a highly corroborated monophyletic 
group (Rossman and Eberle 1977, Herpeto-
logica, 33:34-43; Lawson 1986, In: Rocek 
(ed.), Stud. Herpetol., Prague: 227-234), the 
taxonomic changes required to use Natrix for 
any New World species would be minimally 
that all of the nominal North American genera 
Ade/ophis, Clonophis, Nerodia, Regina, Semi-
natrix, Storeria, Thamnophis, and Virginia, as 
well as the African Afronatrix, and likely the 
Asian Sinonatrix, Amphiesma, Rhabdophis, 
and Xenochrophis (Lawson 1986), would 
necessarily be placed in Natrix, not just the 
species that are superficially similar to Old 
World Natrix. 

Lazell's opinion notwithstanding, I am 
unaware of any data, other than general 
superficial similarity (the same measure that 
would evaluate an orange as more like a bas-
ketball than an apple), that could support the 
placement of Thamnophis in Natrix. 

2. Laze!l is welcome to retain silus, maculo-
sus, and punctatus in Crotaphytus, but, like 
point 1, this is not the issue under discussion. 

3. Panamintinus (like in points 1-2) also 
retains its form if placed in Gerrhonotus. 
Although this is irrelevant to our point, keep-
ing panamintinus in Gerrhonotus would re-
quire synonymizing Abronia, Mesaspis, and 
Barisia (besides Elgaria) with Gerrhonotus 
(see Good 1989, Univ. California Publ. Zool., 
121). 

4. Contrary to Lazell's position on getulus or 
niger possibly being "the getulian" or "the 
black," the burden falls on Lazell to make the 
case for improper Latin to be compelling, and 
for proper Latin not to be compelling. Regard- 

less of what Linnaeus should or could have 
do, the fact remains (see any Latin dictionary) 
that getulus in the combination Lampropeltis 
getulus is bizarre. As originally formed it was 
Coluber getulus, which under Lazell's rea-
soning could be "The Getulian [a noun] 
Snake" or "Getulian [adjective] Snake." 
Which do you think is reasonable? I find this 
question hard to categorize as "equivocal" 
(Lazell's term). Article 31(b)i (which is the 
rule whereby equivocal adjective or noun sta-
tus is decided) does not come into play, 
because getulus and niger cannot reasonably 
be treated as nouns in combination with 
Lampropeltis. This isn't a case of crucifer or 
rhombifer, but only of adjectives that can be 
considered nouns under the most forced rea-
soning. Any other position is simply trying to 
justify usage a posteriori. 

DARREL FROST 
Museum of Natural History 
The University of Kansas 
Lawrence, KS 66045, USA 

	 • 

NEWSNOTES 

1990 SWRS STUDENT RESEARCH 
GRANTS 

The American Museum of Natural History 
will award several research grants ($200-
$1,000) to graduate students or recent post-
doctoral students in support of studies under-
taken at the Southwestern Research Station 
in Portal, Arizona. The thirty-five year old 
research station is located at 5400 feet eleva-
tion in the Chiricahua Mountains of south-
eastern Arizona. Easy road access to five 
Life-zones, Lower Sonoran to Hudsonian, 
provides many unique opportunities for re-
searching one of the most species-diverse 
biota in North America. 

Applications (to be filed by 15 February 
1990) are available from: Office of Grants and 
Fellowships, American Museum of Natural 
History, Central Park West at 79th Street, 
New York, NY 10024, USA. • 

VOLUNTEER PROGRAM AT SWRS 

Approximately 20 volunteer positions are 
open in 1990 at the American Museum of 
Natural History's Southwestern Research 
Station in Portal, Arizona. The volunteer pro-
gram is run annually and offers students in 
biological sciences outstanding opportuni-
ties to observe and become involved with 
scientists doing field research. Food and 
lodging are provided to volunteers in ex-
change for four hours per day of routine 
chores, with the remaining time available for 
research activities. 

The program is open to both undergradu-
ates and graduate students; the latter may 
pursue their own research projects. Faculty 
knowing of promising students should alert 
them to this opportunity for professional 
experience toward, development of, and eval-
uation of their career goals. 
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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 (Sep-
tember-November) may apply any time. 

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

• 

RESEARCH OPPORTUNITIES IN 
FIELD BIOLOGY 

The Edmund Niles Huyck Preserve and 
Biological Research Station announces the 
1990 competition for support of field research 
in biology. Since 1938 the Preserve, located 
on the Helderberg Plateau in southwestern 
Albany Co., NY, has supported more than 250 
scientists working on the ecology, behavior, 
and evolution of its flora and fauna. During 
1989 the Preserve funded nine scientists from 
throughout the U.S. 

The preserve consists of 2000 acres of 
hardwood-hemlock forest, pine and spruce 
plantations, old fields, clear-cut areas, lakes, 
streams and waterfalls. The physical facilities 
include residences for researchers, a modern 
research center with wet and dry laborato-
ries, a library, workshop/barn, boats, and 
weather station. 

Support of up to $3500/yr is available to 
those pursuing advanced degrees and those 
with the Ph.D. Applications for grants are due 
by 1 February 1990, and awards are an-
nounced by the end of March. For more 
information call (518) 797-3440 or write: 
Richard L. Wyman, Ph.D., Director and Biol-
ogist, E.N. Huyck Preserve and Biological 
Research Station, P.O. Box 188, Rensselaer-
ville, New York 12147, USA. • 

INFORMATION REQUEST 

A Regional Studbook for South American 
river turtles (genus Podocnemis) is being 
established. Individuals or organizations hold-
ing any species of this genus are invited to 
participate in the program by supplying infor-
mation about their captive specimens, par-
ticularly as it relates to captive reproduction. 
Send information or inquiries to: Richard 
Sajdak, Milwaukee County Zoo, 10001 W. 
Bluemound Road, Milwaukee, WI 53226 os 
call (414) 771-3040. • 

NIXON GRIFFIS FUND 
AWARDS GRANTS 

The Nixon Griffis Fund for Zoological 
Research (NGFZR), established in 1984 by 
New York Zoological Society Trustee Nixon 
Griffis, awarded nine research grants in May 
1989. One of the grants was awarded in the 
field of herpetology. Martin S. Wilder and 
Barbara B. Bonner of the University of Mas-
sachusetts at Amherst received funding for 
their project "Studies on the bacteriology and 
phagocytic cells of the red-eared slider turtle, 
Trachemys scripta." 

NGFZR grants are available to members of 
the zoo and aquarium community. Fund re-
cipients may be keepers, curators, veterinar-
ians, or research and consulting biologists. 
Grants, not to exceed $3000, are awarded 
semi-annually. Closing periods are 1 January 
and 1 July. 

For further information, contact John 
Behler, Coordinator, Nixon Griffis Fund for 
Zoological Research, c/o New York Zoologi-
cal Society, Bronx Zoo, Bronx, NY 10460, 
USA. • 

WORKSHOP ON MORPHOMETRICS 
IN SYSTEMATICS AND 

EVOLUTIONARY BIOLOGY 

A workshop* will be conducted by F.J. 
Rohlf, F.L. Bookstein, L.F. Marcus and guest 
lecturers at the State University of New York 
at Stony Brook 10-23 June, 1990. Participat-
ing students must be familiar with statistics 
and microcomputers and show promise of 
incorporating morphometrics into their teach-
ing or into an active research program. Stu-
dents may be advanced graduate students, 
postdoctoral researchers, or professionals. 
Thirty students will participate, and 20 can 
receive participant costs (travel, lodging, 
meals, course materials). Application forms 
must be received by 15 February 1990 to be 
considered. For additional information and 
an application form, contact M.A. Bell, Co-
organizer, Department of Ecology and Evolu-
tion, State University of New York at Stony 
Brook, Stony Brook, New York 11794-5245. 
(516) 632-8574. Fax (5,16) 632-8577 / BITNET 
- MABELL@SBBIOVM. ('Contingent upon 
availability of funds.) • 

MEETINGS 

SPNHC 5TH ANNUAL MEETING 

The Society for the Preservation of Natural 
History Collections will hold its fifth annual 
meeting 7-11 May 1990, in Chicago, hosted 
by the Field Museum of Natural History. The 
tentative program includes sessions on pest 
control, museum hazards and safety, prob-
lem solving, and a symposium on conserva-
tion of exhibit specimens. The meeting is 
open to anyone with a professional interest in 
the management and preservation of natural 
history collections. For further information, 
please contact David Willard, Bird Division, 
Field Museum of Natural History, Roosevelt 
Rd. at Lake Shore Dr., Chicago, IL 60605, 
USA (312) 922-9410, ext. 269. • 

CALL FOR PAPERS 

The 14th International Herpetological Sym-
posium on Captive Propagation and Hus-
bandry will be held 20-23 June 1990, in 
Dallas-Ft. Worth, Texas. Individuals wishing  

to present papers dealing with the breeding 
and husbandry of reptiles and amphibians 
are invited to write or phone for a copy of 
guidelines for abstracts and papers. Please 
contact Thomas A. Huff, Reptile Breeding 
Foundation, PO Box 1450, Picton, Ontario 
KOK 2T0, Canada. (613) 476-3351 (day) or 
(613) 476-3691 (evening). Abstracts and titles 
must be submitted by 28 February 1990. • 

REGIONAL SOCIETIES 

HERPETOLOGICAL SOCIETIES 
UPDATE 

The June 1989 issue of HR contained a 
listing of all known active herpetological 
societies throughout the world. At this time, 
we report several additions or corrections to 
that listing. 

U.S. HERPETOLOGICAL SOCIETIES 

Eastern Seaboard Herpetological League 
c/o Dr. Michael J. Uricheck 
77 Faber Avenue 
Waterbury, CT 07604 
(corrected address) 

Philadelphia Herpetological Society 
c/o Mark F. Miller, Secretary 
9573 Walley Avenue 
Philadelphia, PA 19115 

San Diego Herpetological Society 
P.O. Box 4036 
San Diego, CA 92104 
(corrected address) 

Shasta Snake Society 
P.O. Box 171 
Douglas City, CA 96024 

CANTERBURY • 1989 

A PLEA FOR RECORDS 
The World Congress of Herpetology solicits 
photographic, video, and other records of its 
first congress recently held in Canterbury, 
U.K. These will be placed in the congress 
archives which, in turn, will be deposited in 
a permanent public archive. Photographic 
prints should be labelled and dated, 
including name of photographer. Video 
(VCR) records are especially desired. 
Please indicate whether materials are 
donations or loans for copying and return. 

Address all materials to Kraig Adler, 
Cornell University, Seeley G. Mudd Hall, 
Ithaca, NY 14853, U.S.A. 
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Southern California Snake Association 
P.O. Box 2932 
Santa Fe Springs, CA 90670 

Toledo Herpetological Society 
c/o Charles Brooks 
830 Alexis #5 
Toledo, OH 43612 

NON-U.S. HERPETOLOGICAL SOCIETIES 

Hyla 
Belgian Society for the Study of 
Amphibians and Reptiles 
p/a Andre Van Hecke 
Eglantierlaan 39 
2630 AARTSELAAR 
BELGIUM 

FEATURES 

CLUTCH SIZE AND 
FEMALE LENGTH IN 
Opheodrys vernalis 

Clutch size was recorded for 49 gravid 
females incident to a study (Grobman 1941) 
of geographic variation in Opheodrys verna-
lis. Larger females contain more eggs than 
smaller females. The relationship (Fig. 1) is Y 
= .04X - 6.15 where Y is the number of eggs 
and X is the length of the female. Ford and 
Killebrew (1983) have demonstrated a similar 
relationship, Y = 0.64X - 13.0, for the number 
of young and the female snout-vent length for 
Thamnophis butleri. Seigel, Fitch and Ford 
(1986) and Ford and Seigel (1989) have pro-
vided information on additional species of 
snakes. 

Another statistical relationship suggested 
by the data is that between clutch size and the 
two subspecies of 0. vernalis. The mean 
number of eggs in nine 0. v. blanchardi 
clutches is 7.3 and the mean number in 40 0. 
v. vernalis clutches is 5.7, the difference being 
statistically significant (t-test; P = < .02; Fig. 
1). The apparent association between clutch 
size and subspecies may reflect the greater 
length of 0. v. blanchardi as compared with 
0. v. vernalis. 

An additional suggested derivative associ-
ation is clutch size with latitude in the eastern 
subspecies. The mean number of eggs in six 
New Brunswick (Canada) clutches is 3.8; in 
nine clutches from Massachusetts and Maine, 
5.2; and in five clutches from Ohio and Penn-
sylvania, 7.0. It appears that the number of 
eggs in a clutch decreases with an increase in 
latitude, a probable reflection of the smaller 
size of northern specimens of 0. v. vernalis 
compared with southern specimens of that 
subspecies. 

Blanchard (1933) gives the frequency of 
eggs in clutches from 62 specimens of 0. v. 
vernalis and I am able to provide information 
from 40 additional clutches. The combined 
data for the number of eggs in the 102 
clutches of 0. v. vernalis may be described as 
X = 5.75 ± 0.19. 

I am grateful to Samuel S. Sweet, University 
of California, Santa Barbara, and Scott M. 
Moody, Ohio University, Athens, Ohio, for 
their helpful comments on the manuscript. 

V.00°%-6 . 15 615 
R.082 

2 • 

LITERATURE CITED 

Blanchard, F. N. 1933. Eggs and young of the 
smooth green snake, Liopeltis vernalis 
(Harlan). Pap. Michigan Acad. Sci., Arts & 
letters 27:493-508. 

Ford, N. B. and D. W. Killebrew. 1983. Repro-
ductive tactics and female body size in 
Butler's Garter Snake, Thamnophis 
butleri. J. Herpetol. 17(3):271-75. 

Ford, N. B. and R. A. Seigel. 1989. Relation-
ships among body size, clutch size, and 
egg size in three species of oviparous 
snakes. Herpetologica 45(1):75-8. 

Grobman, A. B. 1941. A contribution to the 
knowledge of variation in Opheodrys ver-
nalis (Harlan), with the description of a 
new subspecies. Misc. Publ. Mus. Zool. 
Univ. Michigan 50:1-38. 

Seigel, R. A., H. S. Fitch, and N. B. Ford. 1986. 
Variation in relative clutch mass in snakes 
among and within species. Herpetologica 
42(2):179-85. 

ARNOLD B. GROBMAN 
Department of Biology 
University of Missouri-St. Louis 
St. Louis, MO 63121, USA 

SALAMANDER 
OCCURRENCE WITHIN MT. 
ST. HELENS BLAST ZONE 

The 18 May 1980 eruption of Mt. St. Helens 
released a blast of incandescent gas up to 
200° C that traveled horizontally at a velocity 
estimated at 50 m/sec (Hammond 1980). 
Within a few minutes, the blast devastated an 
area of 500 km 2 , leveling trees and killing 
people within the impacted region. MacMa-
hon (1982) reported the survival of Ambys-
toma macrodactylum, A. gracile, Dicamp-
todon ensatus and Taricha sp. in the impacted 
region in 1981. 

On 21 August and 5 September of 1982, we 
located 3 amphibian species (Table 1) 2.8 km 
inside the impacted region (elev. ca . 1100 m, 
T9N, R6E, Section 5, Skamania Co., Washing-
ton). The zone is characterized by fallen trees 
stripped of bark, branches, foliage, and em-
bedded with pumice and lithic fragments, and 
the entire area is covered with grey ash 20-30  

cm deep. The stream is 1-2 m wide, 5-10 cm 
deep, and is a tributary of Bean Creek. Flora 
adjacent to the stream included Epilobium 
angustifolium and Liliaceae and Compositae 
species. 

All salamanders were located under bark 
within 1 m of the stream. From 1300-1630 hr, 
when the animals were found, air tempera-
ture was above 32°C in the sunlight and 20- 
25° C in the shade near the stream. Water 
temperature was ca. 10°C. Voucher speci-
mens are deposited in the Herpetology Col-
lection of the Department of Zoology, Wash-
ington State University. 

The approximate age indicated by snout-
vent length suggests that Rhyacotriton olym-
picus and Plethodon vandykei individuals are 
more than 2 years old and survived the blast. 
The likelihood that these salamanders mi-
grated to this stream is low because: 1) Migra-
tion over or through the ash is difficult be-
cause ash sticks to moist surfaces, 2) The 
nearest area in which trees are still standing 
(but ashfal I is heavy) is 2.8 km from where the 
salamanders were found, and 3) Bean Creek 
was heavily impacted along its entire length 
of ca. 5 km, making it highly unlikely that the 
salamanders migrated up the stream. 

The newly transformed Ambystoma gracile 
may have left nearby St. Charles or Meta 
Lake. In the latter, we have found A. gracile 
eggs and larvae in 1982 and 1985, indicating 
that reproductive activity continues. 

In late May of 1985, we examined the 
stream site to determine approximate condi-
tions at the time of the year when the eruption 
occurred. The site, which is a v-shaped gulch 
ca. 10 m deep and 100 m long, was filled with 
snow ca. 3 m deep. If the site was similarly 
covered when the eruption occurred, the 
snow may have buffered the thermal and 
physical effects of the blast. 

Table 1. Species, sex (F = femae, M = male, 
and J = juvenile,) and snout-vent length (SVL) 
of salamanders suspected of surviving the 18 
May 1980 eruption of Mt. St. Helens. 

SPECIES 	 SVL (mm) SEX 

Ambystoma gracile 
	

40 	F 
42 	F 
44 	F 
44 	M 
45 	M 
50 	F 

Rhyacotriton olympicus 	33 	J 
53 	F 

Plethodon vandykei 
	

31 	J 
43 	J 
51 	M 
53 	M 
59 	F 

12 

Figure 1. The relationship between clutch 
size and snout-vent length of 49 Opheodrys 

• vernalis. Open symbols denote 0. v. blan-
chardi while closed symbols represent spec-
imens of 0. v. vernalis. 

• 
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COURTSHIP BEHAVIOR IN 
THE CHINESE BOX TURTLE, 

Cuora trifasciata 

Despite the diversity of emydid turtles in 
Southeast Asia, and their frequent exploita-
tion by humans, published accounts on the 
natural history of most species are rare. 
Cuora trifasciata is native to southern China 
and northern Indochina (Pritchard 1979). Al-
though this species has been frequently im-
ported into the United States for the pet trade, 
little appears to have been written regarding 
its habits either in the wild or under captive 
conditions. The limited observations offered 
here should ideally be supplemented by stud-
ies under natural conditions. 

Two juvenile C. trifasciata of unknown 
origin were obtained in November 1981. Car-
apace lengths (CL) were 10.3 and 10.5 cm, 
and secondary sex characteristics were not 
apparent. Specimens were housed in a glass 
aquarium measuring 91x63x33 cm. Water 
depth was ca. 9.5 cm and a dry 60x33 cm 
platform illuminated by a 40 watt incandes-
cent bulb was provided for basking. Room 
and water temperature varied from 20 to 27° 
C, with the coolest temperatures in the fall, 
due to the effects of central heating. The light 
was on about 12 h/day. Nearby windows pro-
vided some variation in photoperiod. The diet 
included minnows, earthworms, Purina Trout 
Chow®, and various fruits and leafy vege-
tables—all readily accepted. 

By November 1983 the smaller specimen 
(CL = 13.1 cm) had developed a compara-
tively longer tail with the anal opening distal 
to the rear edge of the carapace, a male char-
acteristic in many turtle species. The larger 
turtle (CL = 14.1 cm) retained a shorter tail 
with a short pre-anal length, and was pre-
sumed to be a female. One year later (1984) 
the two had carapace lengths of 14.5 and 15.2 
cm respectively, and were separated due to 
aggressive behavior by the male, resulting in 
bites to the female's neck, feet, and shell. 
They were placed together every few days to 
observe any changes in interactive behavior. 

OBSERVATIONS 

In May 1985 the first display of what was 
considered to be true courtship behavior was 
observed. Upon being placed in the water in  

the female's tank, the male turned toward her, 
extended and lowered his head, and swayed 
it back and forth in a horizontal arc of about 
30°. The female responded by also lowering 
her head and swaying it in a narrow arc. The 
male then swam backwards and increased 
the rate of head swaying. After this had con-
tinued for several minutes, the female turned 
away; no further courtship activity was ob-
served and the male was removed after about 
an hour. 

The following day the male was again 
placed in the female's tank. This time he 
immediately pursued and mounted the fe-
male, clasping the rear edge of her carapace 
with his hind claws. With neck extended 
downward he pressed his chin firmly on the 
female's withdrawn head; he appeared to 
increase downward pressure when she 
struggled and (presumably) tried to breathe 
(water was about 9 cm deep). After about 10 
min the male bit and held the female's neck 
skin and attempted to drop backwards, pos-
sibly to bring his tail and cloaca into a copula-
tory position. However, her struggles finally 
dislodged him after about 5 minutes. The 
male was removed after several more minutes 
of pursuing and biting the female's shell and 
neck; the female suffered a significant wound 
on the neck skin. 

The above behaviors, along with minor 
variations, were observed on numerous occa-
sions. Normally the male would use horizon-
tal head-swaying for several minutes before 
attempting to mount the female. The female 
would sometimes respond with similar sway-
ing, but her usual response was to escape, 
often by leaving the water and crawling up the 
basking ramp. No actual copulation by this 
pair was observed, although the male often 
mounted the female's carapace and attemp-
ted to keep her head withdrawn, as described 
above. A rare complement to this "nose press-
ing" behavior was a vertical "bobbing" of the 
male's head over the female's head. 

If the male were left in the female's tank, 
intense courtship activity lasting perhaps an 
hour was usually followed by long periods of 
"peaceful coexistence." The male could be 
induced to resume courtship by pouring 
fresh, cool water into the tank, or by putting 
food in the tank, which caused the female to 
become active. Although courtship by the 
male was observed throughout the year, his 
interest seemed highest in the spring. 

DISCUSSION 

The violent nature of the observed court-
ship behavior was remarkable. The female's 
neck bears significant scarring from repeated 
"nuptial biting." However, until studies of the 
behavior of this turtle under natural condi-
tions are available, there is no way to be sure 
that the above observations are indicative of 
"normal" courtship activity. 

Observations on this pair of Cuora trifasci-
ata ended in June 1988; at that time the male 
had a carapace length of 16.0 cm while the 
female's carapace measured 18.3 cm. It might 
be presumed that the male was sexually 
mature at the time of courtship initiation; 
maturity cannot be presumed for the female. 
No evidence of ovulation was apparent dur-
ing the observation period, and the size or 
age of sexual maturity in this species is 
apparently unrecorded. 
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UNIQUE BEHAVIORS IN 
CAPTIVE ROCK HORNED 

LIZARDS, Phrynosoma 
ditmarsi 

In August 1983, several live Phrynosoma 
ditmarsi were collected in the Sierra Bavia-
cora, Sonora, Mexico, for study of their be-
havior and reproduction in captivity. Growth 
and reproductive data have been summarized 
elsewhere (Montanucci 1989); herein I pre-
sent observations on diel activity as well as 
some unusual and unique behaviors pertain-
ing to locomotion, aggressive interactions 
and sleeping sites not previously reported in 
this species or other Phrynosoma. 

Most of my observations are based on eight 
adults (four of each sex), three subadults 
(two males, one female), and eleven juveniles 
(five males, six females) which were the des-
cendants of an adult female and male pro-
cured in 1983. The adults were housed in 
plexiglass cages, 76 x 56 x 28 cm high; juve-
niles were kept in 20 gal. aquaria (approx. 76 x 
32 x 31 cm high). The natural microhabitat 
was simulated on the basis of field data and 
information provided in Lowe and Howard 
(1975). The lizards were maintained under 
Vita-Lite and black light (F4OBL-48, General 
Electric Co.), with a seasonally adjusted pho-
toperiod (for Clemson, SC). Indoor reflector 
floodlamps, 75 W and 150W, were used as a 
heat source for the 20 gal. aquaria and plexi-
glass cages respectively. Adults were fed 
grasshoppers and Tenebrio molitor (larva, 
pupa, and adult stages). Juveniles were 
reared on termites, small ants, and small 
Tenebrio larvae. All food was dusted with a 
vitamin-mineral supplement (Reptivite by 
Zoo Med has been used since 1987). Lizards 
were over-wintered between 13° and 16° C, 
with occasional drops to 8° C. 

Phrynosoma ditmarsi and its southern 
Mexican relatives, P. braconnieri and P. tau-
rus are long-limbed horned lizards compared 
with the superficially similar P. douglassii 
(Montanucci 1987: Table 9). P. ditmarsi in-
habits rocky areas in Madrean evergreen 
woodland (Lowe et al. 1971; Roth 1971; Lowe 
and Howard 1975), and its long limbs may be 
an adaptation for crawling over such terrain. 
When crawling on flat ground, P. ditmarsi typ-
ically maintains the abdomen well elevated, 
in contrast to P. douglassii which usually 
allows the posterior abdominal area to drag. 
The elevated stance of P. ditmarsi would 
appear to facilitate traversing an irregular 
rocky surface. 

P. ditmarsi exhibited a unique mode of 
locomotion which I have not observed in 
other members of the genus (I have observed 
all species except P. braconnieri). While crawl-
ing slowly, P. ditmarsi frequently stopped its 
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limb movements in mid-stride. For example, 
as one forelimb was raised, it was stopped just 
above the substrate, then brought forward 
slightly and stopped again, brought forward a 
little more, and then brought down to the 
ground. These slow movements were thus 
characterized by slight hesitations and 
numerous pauses. During this "slow-walk," 
individuals could be seen with either a fore-
foot or a hindfoot momentarily stopped in 
mid-air. If there is any adaptive significance 
to this behavior, it is not apparent, although it 
may enhance crypsis in the natural habitat. In 
captivity, this odd locomotion was clearly 
associated with feeding activity and what 
might be generally categorized as "foraging" 
behavior. It was not associated with courtship 
or mating activity. When crawling at a normal 
pace or when running, the movements of P. 
ditmarsi were similar to those of other horned 
lizards. 

Considerable aggressive behavior was ob-
served among juvenile P. ditmarsi under 
crowded conditions (5 or more individuals in 
a 20 gal. tank). Individuals bit each other on 
the limbs, feet, and tail. Once the saliva-
coated extremities dried, it was difficult to 
wash the saliva off with water, as it tended to  

clump rather than dissolve in water. In some 
cases serious injury occurred to the tail tip 
and digits during episodes of biting, and 
saliva-coated skin surfaces usually precluded 
normal ecdysis. The aggression among juve-
niles did not seem to be associated with feed-
ing behavior as these conflicts occurred even 
when the lizards had been fed to satiation. 
More likely, the aggressive tendency in juve-
niles is a spacing mechanism since conflicts 
could be virtually eliminated by reducing the 
number of lizards per cage; in nature, the 
neonates probably quickly disperse follow-
ing birth. I have not observed aggressive 
behavior in juvenile P. douglassii, even under 
crowded conditions. Also, no aggression was 
observed among adult P. ditmarsi that was 
not in some way related to feeding activity. 
Lynn (1965) speculated that aggressive be-
havior has been lost in horned lizards, but 
juvenile P. ditmarsi and adult P. cornutum 
(combat noted by Winton 1917; Whitford and 
Whitford 1973) are interesting exceptions 
under captive and natural conditions, re-
spectively. 

At night, P. ditmarsi entered rock shelters 
or secluded themselves among rocks and 
grass clumps in the cages. Sand burial was  

seldom observed, usually once or twice dur-
ing the active season and during ecdysis 
(Montanucci 1989). Juveniles (young of the 
year) sought the same retreats as the sub-
adults and adults, but in addition, they 
climbed grass clumps and slept elevated from 
the ground. Juveniles were observed climb-
ing grass clumps within a few minutes after 
the lights were switched off by automatic 
timer. Aggression was not observed among 
juveniles as they ascended grass clumps to 
sleep. Among a litter of 10 young, as many as 
four at any one time were found sleeping at 
the top of a clump, and occasionally (four of 
30 observations), two or three lizards were 
stacked one upon the other. Apparently, the 
lizards were limited by the number of grass 
clumps available in the cage. By marking 
juveniles, it was determined that all 10 juve-
niles slept at the top of a grass clump at least 
once during a three-month observation 
period. If such behavior occurs in nature, it 
may allow juveniles to avoid detection by 
small nocturnal snakes and other small pred-
ators such as scorpions and solpugids. 
Juvenile P. ditmarsi are relatively defenseless 
due to their small size and virtual absence of 
protective spines. 
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The diel activity of three captive adults and 
two juveniles were noted daily from July 
through October, 1985. The number of days 
(X lizards) for which activity occurred in the 
AM/PM respectively is as follows: July 5/43; 
August 7/23; September 13/32, and October 
14/23. The data suggest that these lizards are 
more active during the afternoon hours than 
morning hours during these months. During 
the monsoon season in Sonora, which begins 
about mid-July (Walter et. al. 1975), overcast 
weather typically develops in the afternoon 
and provides suitable conditions for foraging 
(e.g. decreased temperature, increased hu-
midity, increased insect activity; see Lowe 
and Howard 1975). During the preceding 
months, hot, dry conditions preclude or 
severely curtail afternoon foraging by these 
lizards. 

It is surprising that my captive Phrynosoma 
displayed increased afternoon activity since 
the obvious natural cues were not available to 
them. An endogenous rhythm is one possible 
explanation, or the captive lizards could have 
been responding to changes in barometric 
pressure which accompany frequent summer 
afternoon storms in South Carolina. On some 
days the captive lizards did not emerge until 
after the lamps were switched off, despite the 
existence of a suitable thermal gradient in the 
cage. In fact, the lizards could be encouraged 
to leave their shelters by switching off the 
lights prematurely. This behavior suggests a 
crepuscular tendency in P. ditmarsi, as well 
as, perhaps, the habit of foraging during 
overcast conditions. Consistent with this idea 
is the presence of some crepuscular-noc-
turnal arthropods (e.g. scorpions, Vince Roth, 
pers. comm.) in the diet of this horned lizard. 
Phrynosoma species are generally active ear-
lier, as well as later, in the day than most other 
sympatric lizards (Heath 1965; Norris 1949), 
and apparent nocturnal activity has been 
reported for some Phrynosoma (Harris 1958; 
Williams 1959; Mays and Nickerson 1968). 

Conclusions drawn from the behavior of 
captive animals are often considered to lack 
validity when extended to natural popula-
tions. I hope, however, that the observations 
noted here will provide the impetus for field 
investigations of this interesting and little-
known horned lizard. 
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OBSERVATIONS ON THE 
NESTING ECOLOGY OF 

GREEN SNAKES 
(Opheodrys aestivus) 

Because snakes are highly secretive, peri-
odically dormant, and generally intractable, 
the use of radiotelemetry can provide ecolog-
ical information that could not be gained oth-
erwise. For example, discoveries of the nests 
of snakes occur rarely and are found fortui-
tously when investigators search for speci-
mens. However, with radiotelemetry it is pos-
sible to directly observe an individual snake's  

nesting behavior and choice of nest sites. I 
used radiotelemetry to study nesting move-
ments, nesting behavior, and nest sites of 
arboreal green snakes, Opheodrys aestivus 
(Plummer 1990). Because accounts of indi-
vidual animals engaged in rarely observed 
events may contribute to a better understand-
ing of a species' ecology (Fitch 1987), I here 
provide anecdotes concerning a little known 
aspect of the ecology of snakes, especially 
the heretofore unreported habit of nesting in 
tree cavities. 

Miniature radiotransmitters (Model SOPI-
1038-LD, Wildlife Materials, Inc.) were im-
planted into nine large (>500 mm snout-vent-
length, SVL) gravid Opheodrys. On 19 June 
1988, the telemetered snakes were released 
at their capture sites in the shoreline vegeta-
tion (primarily alder, Alnus rugosa) of a small 
lake 2 km west of Denmark, White County, 
Arkansas. Each snake was relocated several 
times each day until nesting occurred and 
once each day thereafter. Occasionally, I 
observed individual snakes through binocu-
lars for periods of up to two hours. 

The nesting ecology of 0. aestivus at the 
Denmark locality may be summarized as fol-
lows (Plummer 1990): Prior to ovipositing, 
activities of female Opheodrys are restricted 
to small activity ranges averaging 15 m in 
length within the vegetation of a narrow band 
of alder at the shoreline. As the time of ovipo-
sition nears, snakes descend from their arbo-
real habitats and move terrestrially away from 
the shoreline and their activity ranges. Snakes 
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Figure 1. Nesting ecology of Opheodrys aestivus. (A) Opheodrys no. 5 entering nest tree at 
ground level (arrow). (B) Opheodrys no. 110 investigating tree where she later nested (see 1 D). 
(C) Opheodrys no. 604 attempting to enter nest tree 3 m above ground level. Note slit where new 
tree growth has closed an old opening into the tree hollow (arrow). Sixteen Opheodrys eggshells 
from previous years were found within this tree. (D) Nest cavity and eggs of Opheodrys no. 110 
exposed by opening tree with a chain saw. 

nest in small chambers within the hollowed 
interiors of living oak and hickory trees aver-
aging 56 m from their activity ranges. Snakes 
move back toward their activity ranges after 
nesting. Selected individual accounts follow. 

Opheodrys no 5 exibited the most exten-
sive nesting movements. After being moni-
tored for 21 days in a typical pattern of re-
stricted prenesting movements at the shore-
line, she moved 55 m on 11 July and ascended 
an oak tree apparently in response to a severe 
thunderstorm. She remained coiled on a 
branch in the tree until fair weather returned 
on 13 July. She then descended and moved 
45 m to a hollow hickory tree, spending at 
least two hours crawling on and in and out of  

the tree, but not ovipositing. Subsequent 
investigation of the tree hollow revealed four 
Opheodrys eggshells from a previous year. 
All eggshells contained longitudinal slits like 
those made by the egg tooth at pipping and 
were judged to have successfully hatched. 
After moving another 55 m on 13-14 July, 
Opheodrys no. 5 entered a second hollow 
hickory tree (Fig. 1A) and oviposited. On 15 
July, she began moving toward her original 
activity range, eventually establishing a pat-
tern of restricted movements in the vicinity of 
her original activity range similar to those of 
the prenesting period. On 15 July, I opened 
her nesting tree and found three freshly 
opened Opheodrys eggs with contents re- 

moved, apparently by a skink, Eumeces lati-
ceps, which had been brooding a clutch of 11 
eggs in the same hollow. 

Opheodrys no. 104 moved from her activity 
range to a nesting site 30 m distant on 26 June 
and oviposited the same day. She then moved 
back to her activity range on 27 June where 
she was monitored until 15 July. The hollow 
oak tree where she oviposited contained four 
Opheodrys eggshells from a previous year, 
all appearing to have successfully hatched. 

Opheodrys no. 604 moved from her activity 
range on 24 June directly to a tree where she 
was observed trying unsuccessfully to enter a 
small opening (Fig. 1C). After she abandoned 
her efforts, I opened the cavity and found 16 
Opheodrys eggshells from previous years. 
Based on appearance, the eggshells could be 
segregated into a younger group of five and 
an older group of 11 eggs, all appearing to 
have successfully hatched. Apparently, 
growth of the tree had decreased the diame-
ter of the opening and prevented her entrance. 

Prenesting and nesting behavior of other 
Opheodrys were similar to those above. Of 
special note is the persistence shown by no. 
110 attempting to enter a tree on 6 July. She 
was observed for over an hour attempting 
entrance into the rotted interior of an oak tree 
(Fig. 1B), eventually abandoning her efforts 
and retreating to a small nearby bush where 
she coiled and became inactive. Three hours 
later, she continued her efforts and eventu-
ally gained entrance into the tree where she 
oviposited (Fig. 1D). 

Although nesting in tree holes containing 
eggshells from previous years could result 
from communal nesting of several individu-
als, the behavior of no. 604 suggested that 
she returned to a site previously used. She 
moved 55 m directly away from the shoreline 
to a tree, climbed 3 m up the trunk to a small 
opening difficult to detect by two humans 
from the ground, and for 30 minutes attempt-
ed to enter a cavity containing old eggshells. 
Along her path she passed within 5 m of 52 
trees, 22 of which were hollow (Plummer 
1990). 

At least five authors have reported finding 
eggs of 0. aestivus under surface cover 
(summarized in Plummer 1990), observations 
which question the prevalence of tree cavity 
nesting by this species. The discovery of an 
0. aestivus nest containing seven fresh eggs 
10 July 1989 in a tree cavity on the Savannah 
River Site near Aiken, SC (M. Gibbons and T. 
Mills, unpublished data) suggests that the 
behavior is geographically widespread. Also 
suggestive of tree cavity nesting is the record 
of a large communal 0. aestivus nest found in 
the insulation of a metal refrigeration panel 
which was standing upright against an oak 
tree in North Carolina (Palmer and Braswell 
1976). The greater number of references to 
nesting under surface cover probably reflects 
more where field workers search than an 
actual nesting affinity of Opheodrys. Because 
nests in tree cavities are difficult to detect 
without adversely affecting the trees and 
since routine field use of chain saws is neither 
desirable nor recommended, this bias will not 
likely change. Despite these difficulties, I 
encourage field workers to nondestructively 
investigate tree cavities when possible 
(McComb and Noble 1981). 
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TECHNIQUES 

A NEW THERAPY FOR 
MARINE TURTLES 

PARASITIZED BY THE 
PISCICOLID LEECH, 

Ozobranchus branchiatus 

Marine leeches, Ozobranchus spp., are 
prominent ectoparasites on the green turtle, 
Chelonia mydas, in the Hawaiian Islands and 
on certain other sea turtle populations world-
wide (Hirth 1971; Balazs 1980). Both 0. bran-
chiatus and 0. margoi have been documented 
on green turtles in Hawaii, but the former 
species is believed to be more prevalent (Bal-
azs 1980). A quantitative survey on this sub-
ject is currently in progress by the authors. 

The two species of leeches are easily dis-
tinguished in that 0. branchiatus has seven 
pairs of branchiae and 0. margoi has only 
five. The former species ranges in length from 
3.5 to 11 mm, and the latter is 4 to 30 mm 
(Sawyer et al. 1975; Davies 1978; Lauckner 
1985). Both species attach to soft skin surfa-
ces of the axial and inguinal regions, as well 
as the neck, eyes and cloaca. In heavily para-
sitized turtles, yellowish mats of leech egg 
cases are commonly found cemented to the 
plastron and ventral surfaces of the neck and 
flippers. 

Increasing numbers of green turtles afflicted 
with debilitating fibropapillomas (fibrous 
epithelial growths) have been recorded dur-
ing recent years in the Hawaiian Islands (Bal-
azs 1986; Dailey and Balazs 1987). A concom-
itant increase in pa rasitization by Ozo-
branchus has also been seen, especially on 
the turtles diseased with tumors. Fibropapil-
lomas are highly vascularized, thereby afford-
ing ideal sites for leeches to attach. The rela-
tionship between Ozobranchus and fibro-
papillomas was first described by Nigrelli and 
Smith (1943). 

Experimental prophylaxes on captive sea 
turtles parasitized by Ozobranchus have in-
cluded the use of various toxic agents. 
Schwartz (1974) immersed captive logger-
heads, Caretta caretta, and green turtles in 
copper sulfate solution; this treatment proved 
effective in eliminating 0. margoi adults and 
their egg cases but induced increased swim-
ming activity in the turtles. Concentrated top-
ical iodine used by Schwartz (1974) was only 
temporarily effective. Davies and Chapman 
(1974) reported that 3 of 85 captive sea turtles 
heavily parasitized by 0. branchiatus and 0. 
margoi died several months after treatment 
with copper sulfate, but cause of death was 
not determined. They also applied 10 0/0 for-
malin directly to the leeches and their eggs, 
after which the turtles were left out of the 
water for 3 hours. This treatment, however, 
was not highly effective (Davies and Chap-
man 1974). At Sea Life Park in Hawaii, several 
topical treatments with isopropyl alcohol 
successfully eradicated 0. margoi in a mas-
sive outbreak on captive green turtles, log-
gerheads and hawksbills, Eretmochelys 
imbricata (Sea Life Park unpublished data, 
1978). 

As with any toxic chemical treatment for 
parasites, there is the possibility of undesira-
ble, acute or chronic side effects to the host. 
Consequently, the use of a benign therapy 
would be preferable, if such a treatment were 
available. On 9 August 1987, a lethargic juve-
nile green turtle, afflicted with tumors and 
measuring 55 cm in carapace length, was 
found stranded at Kailua Beach on the Island 
of Oahu, Hawaii. Numerous 0. branchiatus 
were present on the turtle, especially on the 
ulcerated tumors protruding from the neck 
and eyes. Egg cases also were present in 
abundance. The turtle was subsequently held 
in a shaded seawater tank measuring 2.4 m in 
diameter and filled to a depth of 0.5 m. The 
turtle continued to survive in this holding 
facility, where it was fed chopped fish and 
squid on a daily basis. Incidental observa-
tions made during routine tank cleaning over 
the following weeks revealed that the leeches 
seemed to be negatively affected by rinsing 
with fresh water from a hose. As a result, 
systematic treatment and observations were 
conducted. Treatment consisted of draining 
the turtle's tank completely and filling it with 
fresh water. When treatment began on 23 
September 1987, 120 leeches were attached 
to the turtle. The leeches reacted immediately 
to immersion in fresh water by rapidly crawl-
ing over the surface of the turtle. Within 30 
minutes of soaking in fresh water, leeches 
began to fall off and were found dead on the 
tank bottom. After 90 minutes, 80 leeches 
remained on the turtle. The tank was then 
drained and refilled with seawater. The 
number of leeches on the turtle decreased  

progressively after the freshwater immersion. 
On the following day, only 35 of the initial 120 
leeches remained. Only four leeches remained 
after 4 days; no leeches were present on Day 
6. 

Two weeks after treatment, leeches began 
to reappear, and the egg cases had changed 
from a dark to a light color. Close examina-
tion revealed that the lighter color repre-
sented newly hatched eggs. Consequently, it 
was concluded that the freshwater treatment 
had little or no effect on the egg cases and 
that additional treatments would be needed 
to completely rid the turtle of leeches as new 
ones hatched. Subsequent immersions were 
conducted on this turtle and on a second one 
also found stranded with a heavy infestation 
of 0. branchiatus. Eventually, both turtles 
were completely freed of leeches, and no 
negative effects were seen. 

The relative scarcity of Ozobranchus on 
healthy green turtles in Hawaii suggests that 
some natural mechanism exists to deter or 
eliminate these parasites. Hawaiian green 
turtles commonly use algal and sea grass 
foraging habitats, where freshwater dis-
charges into the sea. Reduced salinities at 
these locations may aid in the control of Ozo-
branchus through hypotonic shock. Accord-
ing to Sawyer et al. (1975), both 0. branchia-
tus and 0. margoi occur exclusively in salin-
ities over 30%. Another possibility in control-
ling leeches is that healthy turtles subject 
themselves to more frequent grooming by 
certain fishes at discrete underwater cleaning 
stations known to exist in Hawaii (Balazs 
1980; Balazs et al. 1987). The special circum-
stance of adult green turtles sometimes bask-
ing ashore in Hawaii may also facilitate leech 
control through heating and desiccation 
(Whittow and Balazs 1982). 

Future research should examine different 
levels of salinity and duration of immersion 
needed to effect mortality in leeches on cap-
tive turtles. These data may then be used to 
help explain, or predict, the natural means of 
parasite control by sea turtles in the wild and 
to refine a practical nonchemical treatment 
against leeches in captive turtles. 
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THE APPLICATION OF 
PLASTIC TAGS TO 

LEATHERBACK SEA 
TURTLES, Dermochelys 

corlacea 

The loss of flipper tags applied to sea tur-
tles is an issue of perpetual consternation to 
sea turtle biologists (Balazs 1982; Green, 
1979; Hughes, 1982; Mrosovsky, 1976, 1983; 
Richardson et al., 1978a, 1978b). The applica-
tion of tags that are readily shed renders the 
tagging effort futile and precludes the acqui-
sition of data relative to annual nesting peri-
odicities, inter-annual remigration schedules, 
population size and stability, and the move-
ment of tagged individuals. Tags may show 
varying degrees of retention depending on 
the type of tag used and the species of sea 
turtle, as well as the geographic area fre-
quented by the tagged individual. It is impor-
tant, therefoe, to evaluate tagging methods in 
the specific context of species and locale. 

In 1981, the U.S. Virgin Islands Division of 
Fish and Wildlife began the first systematic 
population and movement study of leather-
back sea turtles (Dermochelys coriacea) 
nesting at Sandy Point National Wildlife 
Refuge on St. Croix. In 1982 we initiated a 
saturation tagging program to assess the 
fecundity, reproductive periodicity, and phi-
lopatry of individual turtles. Monel metal tags, 
successfully applied to nesting leatherbacks 
elsewhere (Hughes 1978; Schulz 1975; Siow 
1977), were used at Sandy Point. 

As the 1982 nesting season progressed, 
returning turtles showed carapaces abraded 
as a result of contact with the tag (presuma-
bly) inflicted during normal swimming activ-
ity. During nesting, coarse sand exacerbated 
abrasion damage. We attempted to mitigate 
tag-inflicted injury by applying monel tags 
"up-side-down" (so that the abrading cinch-
tab faced upward). In addition, we applied 
flexible Riese plastic tags in order to assess 
both retention and carapace damage by these 
tags. Plastic tags are non-corrosive, highly 
visible, and show retention rates superior to 
that of monel tags on loggerhead sea turtles 
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(Caretta caretta; Jim Richardson, pers. 
comm.), green sea turtles (Chelonia mydas; 
Green 1979), and east Pacific black sea tur-
tles (C. m. agassizi; Alvarado et al. 1988). 

Gravid leatherbacks deposit as many as 10 
clutches of eggs per annum at regular time 
intervals at Sandy Point (Eckert 1987). Thus, 
tag status is monitored on a continuing basis. 
This paper reports the retention rates of 
monel metal and Riese plastic tags on lea-
therbacks returning to nest on Sandy Point 
between 1981-1985. The potentially injurious 
effects of monel metal tags on leatherbacks 
are also discussed. 

METHODS 

During the nesting seasons (March-July) 
of 1981-1985, the 2.4 km nesting beach at 
Sandy Point was patrolled on foot nightly 
(1930-0550 h). Nesting turtles were tagged 
immediately following egg deposition. Tags 
were of two types: monel size-19 tags (Na-
tional Band and Tag Co., USA) and Riese 
size-2 "Flexible Jumbo" tags (Dalton Ltd., 
UK). Tags were applied to the trailing edge of 
each foreflipper, ca. 20 cm from the body and 
3.0 cm from the flipper edge. Fleshy areas too 
thick to accommodate the locking mecha-
nism of the tag were avoided. Neither the 
monel nor the Riese tags were self-piercing. 
The former required that a single slit be made 
in the flipper with a small stainless steel knife; 
the latter required a circular hole be made 
with a leatherpunch. Monel tags were hand-
inserted and clinched securely with a pair of 
channel-lock pliers. Riese tags were clinched 
with tagging pliers. Prior to 1982, turtles 
received a single monel tag. In 1982-1983, 
turtles received either a single Riese tag and 
two monel tags, or vice versa. 

RESULTS 

The mean and modal remigration periodic-
ity of gravid leatherbacks to Sandy Point was 
two years (mean=2.07, sd=0.38, range 1-3 
yrs). Remigrants comprised 14.3-45.0% of the 
nesting population annually. Twenty-eight 
remigrations involving 20 individual turtles 
were documented between 1981 and 1985, 
inclusive. Twenty-six plastic tags had been  

placed on 18 of the 20 remigrants. Only two of 
these turtles retained their plastic tags into a 
second nesting season: the first returned 
after one year of absence carrying one (of 
two) Riese tags, the second returned after 
one year of absence carrying two (of two) 
Riese tags. The turtle returning with two 
Riese tags shed them both during the course 
of the second breeding season, rendering the 
loss of plastic tags 25/26 (96.1%). Thirty-one 
monel tags had been placed on 19 of the 20 
remigrants. The loss of monel tags from tur-
tles returning after 1-3 years of absence was 
5/31 (16.1°/0). These rates of loss differ signif-
icantly (P < 0.05; Proportion testing, Brase 
and Brase 1983). 

DISCUSSION 

Sea turtles shed monel flipper tags for a 
variety of reasons, including tissue necrosis, 
abrasion, corrosion, tearing, and improper 
application (Balazs 1982). With the exception 
of corrosion, the same problems can be 
expected to plague plastic tags. Abrasion 
and/or algal colonization obscured the 
numbers embossed into plastic tags applied 
to green sea turtles in the Galapagos Islands 
(Green 1979) and to loggerhead sea turtles in 
South Carolina (Talbert et al. 1980). 

In the present study, the primary impetus 
behind the loss of plastic tags appeared to be 
localized tissue necrosis, which resulted in an 
enlargement of the placement hole and 
allowed the tag to slip through the flipper. 
This loss was rarely associated with a dis-
cernible pigment or mutilation scar (e.g., a 
tear or a hole). The flesh healed remarkably 
well; often the only "scar" was an internal 
silhouette of the original wound made visible 
by holding a flashlight against the underside 
of the foreflipper. Based upon this observa-
tion, we suggest caution in the interpretation 
of tag scars on leatherbacks. Nesting females 
often come ashore with holes of varying sizes 
in their flippers; in our experience, the vast 
majority of these do not represent the loss of 
a tag. 

Siow (1977) has advocated use of plastic 
tags on leatherbacks, but Hughes (1974) and 
Fretey (pers. comm.) have discouraged it. 
After observing a 96.1% loss of plastic tags 
over a period of three years, we must concur 
with Hughes (1974) that, "all plastic tags 
proved useless in the long run as virtually 
every tag has ben lost." We conclude that (1) 
monel tags secured to the foreflippers of lea-
therback turtles can carve furrows in the car-
apace as a result of contact during swimming 
and nesting, leaving the animal bleeding and 
vulnerable to infection; (2) placing monel 
tags up-side-down (cinch-tab up) eliminates 
tag-inflicted carapace damage; (3) "Flexible 
Jumbo" plastic Riese tags effect no carapace 
damage but show very poor recovery rates; 
(4) tag loss on leatherbacks is rarely asso-
ciated with an external pigment or mutilation 
scar. 

The use of self-piercing titanium tags (both 
front and rear flipper placement) is currently 
under investigation as an alternative to monel 
or plastic tags for marking nesting leather-
back sea turtles. 
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FLUORESCENT POWDER - 
A METHOD FOR TRACKING 

REPTILES 

It is often difficult to determine the daily 
movements of reptiles for calculating home 
ranges or evaluating microhabitat utilization. 
In the past, such information has been gained 
by 1) direct observation, 2) radioactive tags, 
3) radiotelemetry, or 4) trailing methods 
(Ferner 1979). Direct observation is suitable 
only for conspicuous reptiles whose behavior 
is not affected by a nearby observer. Radioac-
tive tags have the advantage of giving exact 
location information, but only one individual 
in an area can be distinguished and no infor-
mation on movements between locations is 
obtained. Radiotelemetry can be used to 
detect the location of several individuals in 
one area, but there are size constraints and 
trade-offs between size of the transmitter, 
transmission range and duration of the sig-
nal. Trailing techniques (used primarily for 
chelonians) have the advantage of providing 
information on movements of animals in the 
absence of an observer, but they are limited 
to large animals with suitable behavior. 

While studying the ecology of the island 
night lizard, Xantusia (=Klauberina) riversi-
ana, on Santa Barbara Island off southern 
California, we needed information on micro-
habitat utilization and home range size and 
overlap. Radioactive tags were used to deter-
mine some aspects of home range and micro-
habitat use, but we needed more specific data 
on movements of individual lizards occupy-
ing overlapping home ranges. 

Fluorescent powder has been used to track 
mice (Lemen and Freeman 1985), salaman-
ders (Ireland 1973) and fish (Phinney 1969) 
and it also proved to be a good technique for 
island night lizards. We captured lizards in 
Sherman mammal traps and marked them by 
dipping them in a plastic bag containing  

about 50 cc of powder. Lizards were held by 
the head so that we could keep the powder 
out of their eyes and ear openings. To assure 
good adherence and coverage, we gently 
massaged the powder against the lizards 
from the outside of the bag thus covering the 
entire body except the head. The lizards were 
then released at the point of capture. The 
powder adhered well even though X. riversi-
ana have smooth scales. 

A portable ultraviolet light was used to 
locate the powder which rubbed off onto the 
ground and vegetation during the lizard's 
normal movements. Under ultraviolet light, 
the powder fluoresced brightly so that even a 
few specks could be seen. By laying out 
string along the routes traveled, we were able 
to map the areas of activity at a later time. It 
was helpful to use flagging tape to hold the 
string in place and also to indicate the color of 
the powder. It was not possible to determine 
direction of movement nor how many times a 
lizard followed a particular route. 

We used six colors (red, orange, pink, 
green, chartreuse, and blue) to allow us to 
track different lizards in the same area (color 
names refer to the color under normal day-
light). Unfortunately, under ultraviolet light, 
some of the colors were difficult to distin-
guish. For example, red and orange were very 
similar as were green and chartreuse. Blue 
was distinctive, but not particularly bright. 
With care, all pigments could be identified, 
but this sometimes entailed comparison with 
known colors. It helped to use a standard 
flashlight occasionally since some colors 
were more distinctive under incandescent 
lighting. 

Powder continued to be deposited for at 
least five days. Since island night lizards are 
rather sedentary and use the same areas 
repeatedly, it was not possible to tell whether 
powder continued to be deposited after that 
time. Movements made during the first day or 
two showed up as distinct trails of powder. 
Areas of new activity became increasingly  

difficult to detect and generally required a 
careful examination of the ground and vege-
tation for occasional specks of powder. Brief 
trials with the western fence lizard (Scelopo-
rus occidentalis) suggested that powder 
adheres better to lizards with keeled scales 
and hence it may be possible to detect new 
movements for a longer time. 

The use of fluorescent powders is a good 
technique for certain species of reptiles. 
Since the powders are very bright, they may 
not be appropriate for conspicuous, diurnal 
species which might suffer increased preda-
tion or intraspecific interactions. Also, the 
powder might influence heat absorption and 
thus affect thermoregulatory behavior. These 
problems could be reduced by applying 
powder to only the ventral and perhaps lateral 
parts of the animal. For secretive, nocturnal 
or semifossorial species the technique works 
well with a minimum of influence on normal 
behavior. Several lizards were captured 7-10 
days after marking. Nearly all of the powder 
had rubbed off and none of the lizards showed 
any ill effects from marking. 

Fluorescent powder (Series R-103-G) was 
obtained from Radiant Color (2800 Radiant 
Ave., Richmond, California 94804). In 1987, 
these pigments cost about five dollars per 
one pound can. One pound would be suffi-
cient to mark at least 100 animals. Our ultra-
violet light was a Blak-Ray longwave ultravi-
olet lamp (ML-49) from Scientific Marking 
Materials (P.O. Box 24122, Seattle, WA 98124). 
It sells for about $130. The light runs on two 
6-volt lantern batteries. The less powerful UV 
lights which use C or D size batteries do not 
provide enough light for reliable tracking. 
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Table 1. Examples of reported correction factors 

Tortoises/active 
burrow 

Tortoises/Inactive 
burrow 

Tortoises/active+ 
Inactive Source 

n=122, 61.4% 1 

" (11%) ** 2 

49/103 (48%) ** 2 

33/103 (32%) ** 2 

67/124 (54%) 0/30 	(0%) 67/154 (44%) 3 

43/44 	(98%) 3/16 	(19%) 45/60 	(75%) 4 

4/19 	(21%) 0/25 	(0%) 4/44 	(9%) 5 

35/174 (20%) 0/144 (0%) 35/318 (11%) 5 

127/411 (31%) 6 

* 61.5% 7 

9/19 	(47%) 0/225 (0%) 9/244 (4%) 8 

7/10 	(70%) 0/47 	(0%) 7/57 	(12%) 8 

• 66.0% • 9 

• 10/89 (11%) • ** 10 

• not reported or additional details not reported 
— includes "maybe active" activity classification 
*** unknown number of tortoises had been harvested prior to survey 
1: Auffenberg and Franz (1982), 2: Breininger et al. (1986), 3: Burke (unpub. data), 4: Doonan 
(1986), 5: Fucigna and Nickerson (1989), 6: Linley (1986), 7: Lohoefener (1982), 8: Speake 
(1983), 9: Spillers and Speake (1989), 10: Stout et al. (1989). 

Since ultraviolet light (both long and short 
wavelengths) can damage the eyes, it is pru-
dent to avoid looking directly at the light. 
Glasses which filter UV light are available 
from Scientific Marking Materials. 
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BURROW-TO-TORTOISE 
CONVERSION FACTORS: 
COMPARISON OF THREE 

GOPHER TORTOISE 
SURVEY TECHNIQUES 

Gopher tortoise (Gopherus polyphemus) 
burrows are generally the most conspicuous 
indication of tortoise presence in an area, and 
burrow counts can serve as an index to 
animal numbers. Accuracy of these censuses 
depends on reliable survey technique and a 
suitable correction factor relating tortoise 
number to burrow number. 

Traditional gopher tortoise censusing tech-
niques use strip transects to survey an area 
for burrows and count the number of burrows 
in each of three or four activity classes, based 
on field sign. Auffenberg and Franz (1982), 
Kushlan and Manzotti (1984), Logan (1981), 
Burke (1989), and many unpublished surveys 
estimated tortoise numbers by multiplying 
the sum of "active" and "inactive" burrows by 
0.614. This correction factor is based on 
results of a long-term study of 122 burrows in 
Alachua County, Florida (Auffenberg and 
Franz 1982). 

Review of recent studies (Table 1) shows 
considerable variation in reported correction 
factors, ranging from 4 to 75% of active and 
inactive burrows, and 21 to 98% of active bur-
rows. Variation may be attributed to differen-
ces in surveyors' evaluations of burrow activ-
ity status or variation in gopher tortoise 
burrow use, or both. Breininger et al. (1986), 
based on studies in different habitats and 
seasons with an underground camera sys-
tem, cautioned that correction factors should 
be determined on a site-specific basis. A 
number of reasonably reliable techniques 
may be used to establish gopher tortoise bur-
row occupancy (Burke and Cox 1989). Cox et 
al. (1987) suggested that, depending on sur-
vey goals, trapping, using an underground 
camera system, the activity classification sys-
tem used by Auffenberg and Franz (1982) and 
the "stick" method (Hallinan 1923, Burke and 
Cox 1989) may be acceptably reliable tech-
niques. 
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ders with fluorescent pigments. South-
west. Nat. 18:252-253. 

Lemen, C.A. and P.W. Freeman. 1985. Track-
ing animals with fluorescent pigments: a 
new technique. J. Mammal. 66(1):134-136. 

Phinney, D.E. and S.B. Matthews. 1969. Field 
test of fluorescent pigments. Trans. Amer. 
Fish. Soc. 96:157-162. 
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Point Reyes National Seashore 
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Channel Islands National Park 
1901 Spinnaker Dr. 
Ventura, California 93001, USA 
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MATERIALS AND METHODS 

I used the 0.614 correction factor, a stick 
survey, and a portable, motorized car carry-
ing a video camera ("Burrow Bug," Moe Devi-
ces, 2968 Elsie, Toledo, Ohio 43613) to com-
pare tortoise/burrow correction factors. The 
study site was the Wade Tract Preserve, a 
privately owned 80 ha old-growth longleaf 
pine forest in Thomas County Georgia. This 
forest, managed by Tall Timbers Research 
Station, is representative of conditions over 
much of the southeastern United States prior 
to European settlement (Platt et al. 1988). 
During a thorough June 1988 survey, Tall 
Timbers personnel found 199 active and inac-
tive burrows, and occupancy of each was 
tested using the stick method. All burrows 
were assigned an identifying number, and  

using a random number generator, 12 active 
and 10 inactive burrows were randomly 
selected and examined using the video 
camera. Results are displayed in Table 2. 

DISCUSSION 

Based on the results from this study (Table 
2) and others (Table 1), the generalized use of 
any specific correction factor such as that of 
Auffen berg and Franz (1982) cannot be sup-
ported. Rather, occupancy of tortoise bur-
rows likely differs by season or habitat types, 
or in different parts of the range, especially 
considering regional and local variation in 
the harvesting of tortoises for food. Seasonal 
changes in burrow use have been docu-
mented (McRae et al. 1981), and while some 
tortoise populations may not burrow at all 
(Auffenberg 1969), others may use seven or 
more burrows per tortoise (McRae et al. 
1981). 

Spillers and Speake (1989) in Alabama, and 
Lohoefener (1982) in Mississippi reported 
correction factors of ca. 0.6 times the number 
of active burrows. Neither study reported 
sample sizes or considered habitat, seasonal 
or other sources of variation. In addition, 
Lohoefener did not state how occupancy was 
determined. Unfortunately, Cox et al. (1987) 
and others have misinterpreted the results of 
these studies as supporting the general use of 
the conversion factor calculated by Auffen-
berg and Franz (1982), who counted both 
active and inactive burrows. Clearly, omis-
sion of inactive burrows from calculations 
can significantly alter census results. Also, 
distinguishing between active and inactive 
activity classes can be difficult, even for 
trained field workers. Breininger et al. (1986) 
created an additional activity class, "maybe 
active." Probably the most reliable approach 
is to group active and inactive burrows, rather 
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than try to distinguish between them. 
This study was designed to compare three 

techniques, not to estimate population size. 
However, the results show that use of a direct 
technique can result in a much lower estimate 
of population size than indirect techniques. 
While indirect methods such as the stick sur-
vey are relatively easy and inexpensive, they 
are probably inaccurate and their error rate is 
unknown. Stick surveys require repeat visits 
to each marked burrow, and numerous fac-
tors could alter the ratio of tortoises present 
to burrow mouths disturbed. These tech-
niques may be appropriate for coarse esti-
mates, especially when time is limited. They 
are probably most reliable when used to 
compare sites for which factors affecting bur-
row use are similar-for example, to detect 
population changes over time in the same 
habitat. 

Breininger et al. (1986) and Spillers and 
Speake (1989) developed camera systems to 
census gopher tortoises. Their systems are 
more expensive (approximately $15,000), 
heavier, and bulkier than the Burrow Bug, 
which costs approximately $5,000, and along 
with battery, can be carried by one person all 
day. 

Like some of the systems used by Breinin-
ger et al. (1986) and Spillers and Speake 
(1989), the Burrow Bug I used was too large 
to fit into any burrows smaller than those of 
small adults. However, because most gopher 
tortoise populations are mainly composed of 
large adults, this was rarely a problem. It also 
cannot be operated in flooded burrows. The 
accuracy of censuses using the Burrow Bug 
also depends on tortoises being in their bur-
rows when survey is done. Therefore, it may 
be particularly useful during winter months, 
when assessment of activity signs and use of 
the stick method (which require tortoise 
activity) are particularly unreliable. Despite 
high tortoise densities, they are very rarely 
seen above ground at the Wade Tract Reserve. 
Unlike the situation in some other areas, tor-
toises at the Preserve are apparently very 
wary of humans and stay below ground when-
ever people are around, even during warm 
months. 

Once mechanical problems were resolved, 
an average of six minutes was required to set 
up and view the interior of each burrow. This 
is probably too slow to thoroughly survey a 
large area, but if random sampling were used, 
reliable site-specific correction factors could 
be derived. I only viewed the interiors of ca. 
10% of the available burrows, but the system 

Burrow 
Activity Class 

active 

inactive 

old 

Using 0.614 
Correction Factor 

Population 
Estimate 

could produce an accurate population esti-
mate if more burrows were surveyed. Video 
systems also can provide information on the 
presence of commensal species in burrows, 
and could document multiple occupancy by 
the tortoises, which indirect methods cannot 
indicate. Another use might be to investigate 
burrow use by uniquely marked individual 
tortoises. When tortoises must be captured, 
the system could be used to limit capture 
effort only to occupied burrows. I have also 
used the Burrow Bug successfully to observe 
burrows of desert tortoises (Gopherus agas-
sizii). 
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NEW TEXAS 
HERPETOLOGICAL 

DISTRIBUTION RECORDS 
FROM THE UNIVERSITY OF 

TEXAS AT ARLINGTON 
COLLECTION OF 
VERTEBRATES 

The recent publication of Dixon's (1987) 
Amphibians and Reptiles of Texas has been a 
milestone in defining the distributions of 
Texas species. Nevertheless, Texas has a 
diverse geography, encompasses considera-
ble territory and additional geographic re-
cords will continue to be discovered. The 
appearance of Dixon's excellent work on 
Texas has made possible an evaluation of 
that material housed in the University of 
Texas at Arlington Collection of Vertebrates 
(UTACV) representing new county records. 
Some of these new county records represent 
range extensions and these are indicated 
where appropriate. All Serpentes were veri-
fied by M.E. Dorcas, and all other specimens 
were verified by J.S. McCord, Jr., unless oth-
erwise indicated. 

CAUDATA 
SIREN INTERMEDIA (Lesser Siren). Smith 
Co: Tyler, Caldwell Zoo grounds. 10 April 
1985. W. W. Lamar, J. Stout and K. Hovey. 
(UTACV A-19003). 

AMBYSTOMA TIGRINUM (Tiger Salaman-
der). Cherokee Co: Mixon. 1985. R. Robin-
son. (UTACV A-23521). 

AMPHIUMA TRIDACTYLUM (Three-toed 
Amphiuma). Wood Co: FM 312, 3.2 km S of 
State Hwy 154. 13 June 1984. A. Loller. 
(UTACV A-13595). 

ANURA 
SCAPHIOPUS COUCH! (Couch's Spade-
foot). Moore Co: Blue West Recreational 
Area, on North shore of Lake Meredith. 6 
August 1986. T. L. Hibbits. (UTACV A-20845). 

SYRRHOPHUS GUTTILATUS (Spotted Chirp-
ing Frog). Pecos Co: State Hwy 285, 47.9 km 
N of State Hwy 285-U.S. Hwy 90 junction. 6 
October 1984. J. S. McCord, Jr., J. M. John-
son, P. J. Bradley. Verified by J. A. Campbell. 
(UTACV A-17418). Extends range ca. 48 km 
Northeast of Brewster county. 

PSEUDACRIS STRECKERI (Strecker's Cho-
rus Frog). Johnson Co: junction of Ham 
Creek and Brazos River. 15 May 1985. M. 
Burleson. (UTACV A-15900-15901). 

BUFO PUNCTATUS (Red-spotted Toad). 
Crane Co: 8.4 km SSE of jct of U.S. Hwy 385 
and State Hwy 329. 18 October 1986. G. Fer-
guson, M. Ferguson, D. Ferguson, A. Landwer 
and J.S. McCord, Jr. (UTACV A-25392-
25394). 

BUFO SPECIOSUS (Texas Toad). Jim Hogg 
Co; Randado, on State Hwy 16.25 June 1981. 
J. P. Karges. (UTACV A-9099). Zapata Co: FM 
3169, 15.5 km NE of junction of FM 3169 and 
U.S. Hwy 83. 18 May 1980. J. P. Karges. 
(UTACV A-8515). 

RANA AREOLATA (Crawfish Frog). Hender-
son Co: 3.7 km N of Malakoff. 16 March 1957. 
W. F. Pyburn. (UTACV A-294). 

RANA CATESBEIANA (Bullfrog). Randall 
Co: 3.2 km N of Canyon. 19 December 1963. 
J. R. Glidewell. (UTACV A-2970). 

GASTROPHRYNE CAROLINENSIS (Eastern 
Narrowmouth Toad). Delta Co: Cooper Dam 
site, 12.9 km NE of Commerce. 30 April 1983. 
T. L. Hibbits. (UTACV A-13582). 

TESTU D I NES 
CHELYDRA SERPENTINA (Snapping Turtle). 
Jasper Co: Angelina National Forest, 4.8 km 
W of U.S. Hwy 69 on dirt road to Bouton Lake. 
17 March 1979. J. P. Karges. (UTACV R-
8415). Llano Co: 12.8 km N of Llano, Houston 
Ranch. 19-21 March 1985. Natural History 
Class (University of Texas at Arlington). 
(UTACV A-17769). Rockwall Co: Rockwall. 9 
February 1979. J. Boyd. (UTACV R-8413). 
Taylor Co: Summerhill Road jct with Double 
Lazy "J" Ranch. 18 June 1983. J. Joy. 
(UTACV R-12830). 

KINOSTERNON FLAVESCENS (Yellow Mud 
Turtle). Anderson Co: Engel ing State Wildlife 
Management Area. 18-20 April 1986. J. S. 
McCord, Jr. and M. E. Dorcas. (UTACV R-
17771). Comanche Co: U.S. Hwy 377, 27.7 km 
SW of Dublin. 16 May 1979. J. A. Campbell, L. 
S. Farris and J. P. Karges. (UTACV R-9179). 
Red River Co: Big Pine Creek, ca. 3.2 km 
Northwest of Manchester. 5 May 1979. J. R. 
Glidewell. (UTACV R-11222). 

KINOSTERNON SUBRUBRUM (Eastern Mud 
Turtle). Franklin Co: 8.8 km N of Mount Ver- 
non. 6 April 1975, J. R. Glidewell. Verified by 
M. E. Dorcas. (UTACV R-5164). 

KINOSTERNON SUBRUBRUM (Eastern Mud 
Turtle). Franklin Co: 8.8 km N of Mount Ver-
non. 6 April 1975. J. R. Glidewell. Verified by 
M. E. Dorcas. (UTACV R-5164). 

STERNOTHERUS CARINATUS (Razorback 
Musk Turtle). Camp Co: Ferndale Lake, 11.2 
km SE of Pittsburg. 4 June 1979. J. R. Glide-
well and P. J. Prete. (UTACV R-11188-1190). 
Extends range ca. 34 km NW of Marion 
county. 

DEIROCHELYS RETICULARIA (Chicken 
Turtle). Van Zandt Co: N of Ben Wheeler on 
Neches River. August 1987. J. Isaacs. Verified 
by M. E. Dorcas. (UTACV R-22394). 

GRAPTEMYS KOHNII (Mississippi Map Tur- 
tle). Franklin Co: Sulfur River, 0.8 km E of 
State Hwy 37 bridge. 30 May 1986. J. Cover, 
D. McCaffey and D. G. Barker. Verified by J. 
S. McCord, Jr. (UTACV R-17053). Hill Co: 
Nolan River, just below Blum. Late June 1985. 
M. Burleson. Verified by M. E. Dorcas. 
(UTACV R-22254). 

PSEUDEMYS CONCINNA (River Cooter). 
Cooke Co: Moss Lake, 19.3 km NW of Gains-
ville. 16 July 1977. J. R. Glidewell. (UTACV 
R-11253). Extends range ca. 37 km N of Den-
ton county. Johnson Co: Mill Creek, 0.2 km N 
of County road 1108. 13 May 1979. G. Carl 
and R. Stevens. (UTACV R-8737). Extends 
range ca. 42 km S of Tarrant county. 

PSEUDEMYS TEXANA (Texas River Cooter). 
Taylor Co: Abiline, Dyess Air Force Base. 13 
August 1983. (UTACV R-12966). 

TERRAPENE ORNATA (Western Box Tur-
tle). Collin Co: 8 km SE of Blue Ridge. 10 
August 1976. L. C. Fitzpatrick, J. L Hughes 
and J. R. Glidewell. (UTACV R-11230). 

TRACHEMYS SCRIPTA (Slider). Camp Co: 
Ferndale Lake 11.2 km SW of Pittsburg. 4 
June 1979. P. J. Prete and J. R. Glidewell. 
(UTACV R-22598-22605). Hill Co: Nolan 
River, ca. 0.8 km N of junction of Brazos River 
and Nolan River. 13 September 1987. T. M. 
Kubin. (UTACV R-19361). Both verified by M. 
E. Dorcas. 

SAURIA 

SCELOPORUS OLIVACEOUS (Texas Spiny 
Lizard). Hamilton Co: Sand Branch Creek at 
U.S. Hwy 281 and FM 221. 21 March 1987. J. 
S. McCord and M. E. Dorcas. (UTACV 
R-18480-18481). 

EUMECES OBSOLETUS (Great Plains Skink). 
Jeff Davis Co: 1.6 km S of Fort Davis. 9 Febru-
ary 1965. Thomas R. VanDevender. (UTACV 
R-27). 

EUMECES TETRAGRAMMUS BREVILINEA-
TUS (Short-lined Skink). Parker Co: 6.4 km 
NW of junction of FM 113 and U.S. Hwy 180. 
12 August 1986. J. Forester and J. S. McCord, 
Jr. (UTACV R-16437-16439). 

HYLA CRUCIFER (Spring Peeper). Bowie 
Co: North Mill Creek, U.S. Hwy 259, ca. 7 km 
N of U.S. Hwy 259-F.M. 2735 junction. 2 
March 1986. J. S. McCord, Jr. and D. Roberts. 

• 	(UTACV A-18585). 
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NEW FROM KRIEGER !! 

 

SNAKES OF THE WORLD 
by Kenneth L. Williams & Van Wall 

  

VOL. 1: Synopsis of Snake 
Generic Names 

Ed. 1989 244 pp $31.50 
ISBN 0-89464-215-4 

VOL. 2: Synopsis of Living 
and Extinct Species 

Orig. Ed. 1990 $33.50 
ISBN 0-89464-216-2 

VOL. SET 
Orig. Ed. 1990 Pre-Pub. $59.50 
ISBN 0-89464-302-9 

This long awaited work comprises an alphabetical list of living and fossil generic and subgeneric 
snake names, living and extinct species, emendations, and spelling variations. Type species desig-
nations are provided for all original descriptions. Each name is furnished with its family allocation (if 
valid) or senior synonym (if Invalid), and bibliographic references are Included. A literature review 
Is presented for controversial names. An invaluable reference for the amateur and professional 
zoologist, natural history museums and libraries. Bibliography includes references that Include origi-
nal description of all valid species and references used In text. 

BIOMEDICAL AND SURGICAL ASPECTS OF CAPTIVE 
REPTILE HUSBANDRY 
by Fredric L. Frye 
2nd Ed. 1990 $289.50 
ISBN 0-89464-310-X 
This second edition is enhanced by the addition of much new and previously unpublished informa-
tion. Two chapters that have been included are written by recognized experts in their fields of Interest, 
Dr. Alex Rubel of Zurich, and Dr. Douglas Mader. Dr. Rubel contributed a monograph on radiography, 
and Imaging. Dr. Mader wrote a monograph on antibiotic therapy and discusses the relevance of 
metabolic scaling of antibiotic dosages. Other chapters include an introduction to herpetology, 
captive husbandry, a guide to nutrition, infectious diseases, antibiotic therapy, conditions related to 
the captive environment, radiology and Imaging, hematology, non-hemic parasitology, ophthalmic 
disorders, reproductive disorders, developmental anomalies, anesthesiology, surgery, comparative 
histology, euthanasia, necropsy techniques, and pathologic conditions. More than 1,800 color 
photos are included. 

Please write for further information. 

When ordering, please add $4.00 for first book $1.00 each additional to cover shipping charges. 

KRIEGER PUBLISHING COMPANY INC. 
P. 0. Box 9542 • Melbourne, FL 32902-9542 
(407) 724-9542 • Direct Order Line (407) 727-7270 
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SERPENTES 

LEPTOTYPHLOPS DULCIS (Texas Blind 
Snake). Zapata Co: FM 3169, 6.0 km NE of 
junction of FM 3169 and U.S. Hwy 83. 18 May 
1980. J. P. Karges. (UTACV R-10008). 

ARIZONA ELEGANS (Glossy Snake). Arm-
strong Co: State Hwy 207, SE of Palo Duro 
Canyon. July 1983. R. Meckel. (UTACV R-
22263). Leon Co: Buffalo. Late April 1979. E. 
H. Ezell. (UTACV R-8995). Shackleford Co: 
State Hwy 6 (U.S. Hwy 180), 21.1 km W of 
Albany. 27 April 1974. S. Wylie and L. Wylie. 
(UTACV R-2907). 

CEMOPHORA COCCINEA (Scarlet Snake). 
Van Zandt Co: State Hwy 64, 2.4 km N of 
junction of State Hwy 64 and FM 314. 15 June 
1984. K. Hovey. (UTACV R-12793). 

ELAPHE OBSOLETA (Rat Snake). Sterling 
Co: State Hwy 163 at N. Concho River. 16 May 
1979. J. A. Campbell, L. S. Farris and J. P. 
Karges. (UTACV R-9032). 

FARANCIA ABACURA (Mud Snake). Denton 
Co: U.S. Hwy 380, 0.3 km W of Trinity River, E 
of Denton, May 1983. R. Meckel. (UTACV R-
15828). Extends range ca. 32 km NW of Dallas 
county. 

MASTICOPHIS TAENIATUS (Striped Whip-
snake). Williamson Co: 4.8 km W of George-
town, Weir's Ranch. 30 April 1965. H. W. 
Greene. (UTACV R-1340). 

NERODIA ERYTHROGASTER (Plainbelly 
Water Snake). Calhoun Co: State Hwy 185, 
11.1 km W of junction of State Hwy 185 and 
FM 1289. 4 July 1986. R. W. Brown and P. 
Brown. (UTACV R-17166). Cottle Co: Buckle 
"L" Ranch, 16.4 km S of Childress. 14 October 
1979. J. P. Karges. (UTACV R-9461). Hopkins 
Co: Merrit Creek, 4.0 km N of junction of State 
Hwy 11 and FM 2653. 1 September 1986. J. S. 
McCord, Jr. and J. Dingier. (UTACV R-17754). 

REGINA GRAHAM, (Graham's Crayfish 
Snake). Brown Co: U.S. Hwy 377, 17.6 km S of 
Brownwood. 23 May 1982. W. W. Lamar and 
D. G. Barker. (UTACV R-10971). Extends 
range ca. 60 km E of Coleman county. 

SONORA SEMIANNULATA (Ground Snake). 
La Salle Co: FM 624, 12.9 km W of La Salle 
county line. 25 May 1986. R. W. Brown. 
(UTACV R-16786). 

THAMNOPHIS PROXIMUS (Western Ribbon 
Snake). Collin Co: Plano High School, Plano. 
9 May 1979. J. Dunlap. (UTACV R-9021). 

MICRURUS FULVIUS (Eastern Coral Snake). 
La Salle Co: FM 624, ca. 16 km S of Los 
Angeles. 22 May 1984. S. Smith, A. Tennant 
and N. B. Ford. (UTACV R-15722). 

AGKISTRODON CONTORTRIX (Copper-
head). Hill Co: Lake Whitney Dam. 19 August 
1953. W. E. Huffman. (UTACV R-1956). San 
Patricio Co: Lake Corpus Christi. 15 April 
1972. J. W. Hock and J. A. Victory. (UTACV 
R-2631). 

SISTRURUS MILIARIUS (Pigmy Rattlesnake). 

San Jacinto Co: 17.7 km E of New Waverly. 
September 1971. D. Rogers. (UTACV R-7344). 

We would like to thank all the collectors 
who made the publication of these new 
county records possible. Special thanks go to 
Jonathan A. Campbell and John L. Darling 
for their assistance and support. 

Submitted by JOHN S. McCORD, JR., Fort 
Worth Tarrant County Public Health Depart-
ment, 1800 University Drive, Room 227, Fort 
Worth, TX 76107, and MICHAEL E. DORCAS, 
Department of Biology, The University of 
Texas at Arlington, TX 76019, USA • 

BOOK REVIEWS 

Contributions to the History of Herpetology, 
edited by Kraig Adler. 1989. 202 pp, frontis. 
(col.). 149 photos, Soc. Study Amphs. Repts. 
(SSAR •Publications Secretary Robert D. 
Aldridge, Department of Biology, St. Louis 
University, St. Louis, Missouri 63103 U.S.A.) 
Clothbound $20.00. 

By now the herpetological world has seen 
enough of the work of Kraig Adler to be sure 
that anything edited or written by him will 
exemplify exacting and exhaustive scholar-
ship, and will bear an unmistakable touch of 
class as well. The present work is no excep-
tion. 

Elegance is provided by the striking color 
frontispiece of John Edwards Holbrook; by 
the inspired title page in color, bearing a 
replica of a compartmented, 1584 anglosaxon 
border; by the 149 portraits of the workers of 
the past chosen for biographical sketches 
(only 3 lack portraits); by replication of the 
signatures of every biographee (many appear-
ing on the book's cover as well as with the 
appropriate biographic account); by the inser-
tion as a frontispiece to Adler's own article of 
a facsimile of a letter written by J.E. Holbrook 
in 1837 to a potential collector, together with 
a transcription (the original is difficult to 
decipher) and brief notes on Holbrook; and of 
the black-margin divider readily separating 
the three articles contained in the book. The 
two-column, 8 1/2 x 11 in format provides 
superior (over a smaller size) economy of 
space, ease of reading and adequate space 
for illustrations, all without incurring the fil-
ing problems that a larger size would pose. 

The book contains three sections. The first, 
by Adler, "Herpetologists of the Past," occu-
pies 141 pages, with its index. The second, by 
John S. Applegarth, "Index of Authors in 
Taxonomic Herpetology," cover 36 pages, 
and the third by Ronald Altig, "Academic Lin-
eages of Doctoral Degrees in Herpetology," 
24 pages. All are exhaustively researched in 
spite of overwhelming difficulties of pursuing 
each lead separately, for there are no pre-
vious compendia from which to draw. Altig's 
article, for example, accounts for an incredi-
ble 1446 holders of doctoral degrees from 
institutions in 23 countries. Applegarth's list 
includes all authors, with birth-death dates, 
countries and pertinent orders, having named 
one or more taxa among living families of 
amphibians or reptiles, or having had one or 
more taxa named for them as well as having  

published at least one title in the field. That 
staggering task included 2506 persons, in-
cluding almost all who worked in any field of 
herpetology through 1920, but a progres-
sively lesser per cent since then. At one time 
the history of herpetology was the history of 
its taxonomy, and not much more; that is far 
from the case now or for the past several 
decades. 

Much remains incomplete in both the 
Applegarth and Altig compilations-especial-
ly dates for the former-as the authors were 
well aware, asking for corrections and addi-
tions. 

A historian's touch is obvious in Adler's 
section, containing as it does an enormous 
amount of detail about the lives, influence 
and contributions of each of the biographees, 
all deceased. In the process, a total of 590 
people are cited, according to the index. 
Sources of biographical material are meticu-
lously cited for each account, although only 
primary sources were available for some, and 
were additionally explored for many others. 
Thus much information appears in this book 
for the first time. Most accounts are less than 
a page long; a few exceed one page, and only 
one (for E.D. Cope) exceeds two pages. The 
arrangement is more or less chronological, 
based on dates of peak of influence, hence is 
somewhat arbitrary. Most impressive is the 
cosmopolitan choice of biography; Adler 
scrupulously attempted to avoid provincial-
ity, limiting U.S. biographees to 38. The 
remaining 114 are broadly international. 

In like fashion, Adler carefully avoided any 
pejorative comments, although the impor-
tance of the work of each person included 
was invariably discussed. 

Each of the three sections of this book con-
stitutes, then, an important original contribu-
tion to the history of herpetology, and is an 
outstanding credit to the meticulous diligence 
of its author. The book should be regarded as 
an essential component of every herpetolo-
gist's library, to be savored in utmost appre-
ciation for the contributions of those who 
have gone before, and upon which we now 
build. Nothing else in herpetology so leads us 
to reflect upon how much others have con-
tributed to the whole that is the heritage we 
and those yet to come benefit from. 

HOBART M. SMITH 
Department of Environmental, Population 

and Organismic Biology 
University of Colorado 
Boulder, CO 80309-0334, USA 
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Ecology of Reptiles, by H.F. Heatwole and J. 
Taylor. 1987. Surrey Beatty & Sons, 43 Rick-
ard Road, Chipping Norton, NSW 2170, Aus-
tralia. ISBN 0 949324 14 0.325 pages includ-
ing 48 figures, 20 tables, 36 Australian species 
on 6 color plates, and about 1150 references 
for $44.00 in hardcover. 

This book is a second edition of Dr. Heat-
wole's 1976 contribution to the Australian 
Ecology Series. The second edition contains 
five more chapters, is 150 pages longer, and 
has over 650 more references than the first 
edition. The scientific literature is updated 
through much of 1985, with some 1986 refer-
ences. Among the several ambitious goals of 
the book are (1) to provide college students, 
teachers, scientists, and conservationists 
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with a "basic conceptual and factual back-
ground" in reptile ecology, and (2) to stimu-
late insightful research. The book focuses on 
research results on Australian reptiles, but 
the majority of citations are from research on 
non-Australian reptiles; most of the impor-
tant review publications on the many facets of 
reptile ecology are also cited. 

The chapters are: (1) Australia's Environ-
ment and Distribution of Reptiles, 20 pages; 
(2) Thermal Ecology, 75 pages; (3) Water 
Relations, 23 pages; (4) Salt as an Ecological 
Factor, 8 pages; (5) Activity Cycles, 8 pages; 
(6) Feeding Ecology, 6 pages; (7) Reproduc-
tive Ecology, 19 pages; (8) Population 
Dynamics, 27 pages; (9) Ecological Energet-
ics, 8 pages; (10) Social Organization, 11 
pages; (11) Reptilian Assemblages, 41 pages; 
with a 5 page Appendix on Australia's Repti-
lian Fauna. The exceptional lengths of chap-
ters 2 and 11 probably reflect both the senior 
author's familiarity with those topics (see the 
Bibliography) and the preponderance of 
research in reptile thermal ecology in earlier 
decades. 

Such uneven topical treatment, a3 indi-
cated by the extreme brevity of some chap-
ters, is bound to disappoint most readers. 
Particularly irksome to me is the chapter on 
feeding ecology. Given my opinion that food 
acquisition mode is the single most important 
adaptive syndrome in an animal, I find the 
four and one-half pages of text, one figure, 
and one table in the chapter stunningly 
inadequate. But, even in the short chapters, 
most of the important publications, or reviews 
of those publications, are at least mentioned. 

The authors stated in the Preface to Second 
Edition that "the literature on reptile ecology 
is becoming voluminous and unwieldy." With 
this assessment it is no surprise that the 
information in each chapter is not well inte-
grated with information of other chapters. 
Even such obviously related chapters as 
Reproductive Ecology (chapter 7) and Eco-
logical Energetics (chapter 9) are poorly 
integrated. The short section on evolutionary 
strategies of life history in the end of the 
eclectic chapter 8, on population dynamics, 
likewise should have been woven in with 
material of chapters 7 and 9. 

The first chapter, regrettably, did not con-
tain major themes that could have set a 
coherent, cohesive tone for the book. For 
example, questions about Australian reptile 
species diversity and individual species dis-
tribution and abundance (venerable natural 
historical issues) could have been showcased 
immediately in the first chapter. But the req-
uisite tables, graphs, and maps of vegetation 
types and climatic patterns are missing; and 
the related histories of reptiles, climate, and 
vegetation are not well integrated. The chap-
ter on reptilian assemblages (one of the bet-
ter chapters) would have been a good place 
to assess and summarize themes initiated in 
earlier chapters. 

Although Ecology of Reptiles does not 
have an effective thematic approach like S.D. 
Bradshaw's Ecophysiology of Desert Rep-
tiles or Eric Pianka's Ecology and Natural His-
tory of Desert Lizards, it certainly has a more 
comprehensive treatment of reptile ecology 
than either of these two books. It seems, 
however, that snakes, chelonians, and cro-
codilians are underrepresented in most chap-
ters. The authors also missed opportunities  

to make many valuable comparisons among 
reptilian taxa (orders through subspecies), 
and among reptiles with differing body sizes, 
food-acquisition modes, and habitat types. 
Moreover, I have the strong impression that 
recent theoretical and empirical advances, 
trends, and disputes in animal ecology have 
been only weakly addressed in Ecology of 
Reptiles. 

Some of the research results on Australian 
reptiles that were chosen as examples came 
from honour's theses and other unpublished 
works, or were not as useful as some publica-
tions of exemplary research on reptiles from 
other continents. In these cases, the reader 
would have been better served with the finer 
examples of published research that are eas-
ier to obtain and examine than theses. The 
Australian bias is well illustrated in a quizzical 
phrase that I bumped into frequently in the 
text: "an American lizard." One can ascertain 
from this phrase neither the continent, cli-
matic zone, nor habitat-type occupied by the 
animal, nor even the lizard's taxonomic fam-
ily. On the whole, however, the emphasis on 
Australian reptiles should prove useful to 
herpetologists already familiar with the litera-
ture on non-Australian reptiles. 

Herpetological Collecting and Collections 
Management, by John E. Simmons. 1987. 
SSAR Herpetological Circular No. 16. 70 pp. 
$6.00. Order from: Robert D. Aldridge, SSAR 
Publications Secretary, Department of Biol-
ogy, Saint Louis University, St. Louis, MO 
63103, USA. 

The same SSAR series that brought us 
George Pisani's excellent Guide to Preserva-
tion Techniques for Amphibians and Reptiles 
(Pisani 1973; Pisani and Villa 1974), now 
includes another very useful methodology 
volume. In addition to reviewing preserving 
techniques, Herpetological Collecting and 
Collections Management, by John Simmons, 
covers methods and materials used before 
preservation, during collecting, and after 
preservation, in collection management. 
Simmons' well-organized and complete treat-
ment provides in-depth coverage of topics 
from recording frog songs to rehydrating 
alcoholic specimens. About one-fifth of the 
volume covers collecting and preserving 
methods, three-fifths is a collection manage-
ment guide and the final fifth is an extensive 
bibliography. 

In the first section the author treats such 
subjects as how, where and what to collect, 
how to document the collection, and what 
collecting gear and supplies to carry into the 
field. His suggestions include hints on pho-
tographic and sound recording equipment 
and supplies. Fluid preservation of speci-
mens is covered in some detail but other 
methods, such as skeletonizing, and clearing 
and staining are treated via lists of references. 
No reference for preparation of specimens 
destined for electron microscopy was in-
cluded; Dawes (1988) is suggested. 

Under killing methods it would have been 
useful to mention freezing as the best method 
for killing specimens intended for skeletons, 
and isopropyl alcohol as a cheap, readily 
available and unrestricted alternative to nem-
butal. When injected into the brain of reptiles 
through the optic foramen isopropyl gives 

A more annoying problem for me was the 
authors' frequent lack of discrimination 
among studies when they cited evidence for 
particular phenomena. Papers with essen-
tially anecdotal information or estimated 
parameters were not differentiated from pap-
ers with statistically analyzed data. And more 
than a few papers are what I consider to be 
miscited (as is one of mine) or curiously 
interpreted. Careful presentation of unans-
wered questions and contrasting hypotheses, 
and evaluation of evidence bearing upon 
questions and hypotheses are rare commodi-
ties, particularly in the shorter chapters. De-
spite the problems typical of textbooks—an 
often vague, encyclopedic review-paper 
approach, and inadequate critical evaluation 
of data and ideas—Ecology of Reptiles is 
worth having as a reference (over 1150 ci-
tations) and a tentative guide to (Australian) 
reptile ecology. 

ROGER A. ANDERSON 
Savannah River Ecology Laboratory 
University of Georgia 
Drawer E 
Aiken, SC 29801, USA 
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rapid results and leaves specimens totally 
relaxed within minutes. 

The majority of Simmons' volume is dedi-
cated to collection management. He briefly 
reviews the history and purpose of systematic 
collections, suggests what types of facilities 
are required, and outlines how to correctly 
undertake a long list of procedures normally 
used in herpetological collections. He dis-
cusses choosing a preservative, accession-
ing and cataloging processes, development 
of indexes, handling of types and special col-
lections, and making and receiving loans. A 
series of miscellaneous but important topics 
including updating nomenclature, topping 
up alcohol and rehydrating specimens is bur-
ied in the section on loans; more attention to 
headings would have given these topics bet-
ter visibility. The text ends with some guide-
lines for collection growth and the evaluation 
of collection management. 

Although the coverage of collection man-
agement tasks is complete and I agree with 
the methodologies suggested, a set of priori-
ties for these tasks would also have been use-
ful. Most collections are short on help and 
may not be able to attend to all of the tasks 
outlined. In these less-than-ideal situations 
special attention must be paid to the top two 
priorities of the collections manager. He/she 
must be certain that no specimen deterio-
rates and that no specimen is separated from 
the data available for it. I was raised under the 
philosophy that specimens should remain 
physically associated with their data and 
therefore strongly support the use of data 
tags. Simmons feels that data tags are clumsy 
and will damage specimens. This type of 
damage will be minimized by following a few 
simple rules: (1) always tie a knot in the tag 
string about three-fourths of an inch from the 
tag so the tag can be turned free of the speci-
men, (2) always lie the tag under small speci-
mens when packing them for shipping, (3) 
never jam specimens into jars containing 
alcohol and other specimens (instead, place 
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specimens with tags up in empty jars and 
then add alcohol) and (4) never tie data tags 
to very small specimens but handle them as 
suggested by Simmons for catalog tags on 
pages 32 and 33. 

Simmons suggests that these larger tags 
are prone to disintegration; this is not the 
case if they are printed on paper of the quality 
used for catalog tags (see p. 35) and are not 
used as handles to pick up specimens. There 
are several advantages to having data tags on 
specimens: (1) it eliminates the necessity of 
having to keep adding data to jar labels (this 
usually means rewriting the whole jar label) 
and allows breakdown of full jars without the 
need to write out all of the data on the labels, 
(2) the data go out with specimens on loan 
without any extra effort, and (3) depending 
on the amount of data included on the jar 
label, it may reduce the time that ever-
precious catalogs will have to spend in the 
collection room exposed to alcohol spills. 
Under this system, jar labels show only the 
most general geographic origin of all of the 
specimens in that jar: country or country and 
state for foreign material, state or state and 
county for domestic material. 

In the section on loans, Simmons suggests 
using Parcel Post to ship specimens. In most 
cases library rate is even less expensive. 

As Simmons points out in his introduction, 
there are no standardized procedures for 
managing herpetological collections. In this 
volume he has attempted to set some stan-
dards, and high ones at that. Adherence to 
the methods he suggests would ensure that a 
collection would be maintained in an excel-
lent condition and in a state of maximum 
readiness for researchers. All collections 
managers should definitely aspire to these 
ideals, and no collection or series collector 
should be without a copy of this guide. 
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The Amphibians and Reptiles of Missouri, by 
Tom R. Johnson. 1987. Missouri Department 
of Conservation, P.O. Box 180, Jefferson 
City, MO 65102-0180, USA, xii + 368 pp., 258 
color photos, 109 maps. Soft cover, $13.00; 
hard cover, $16.00 (Missouri residents add 
81cC or $1.00 sales tax, respectively). 

Missouri joins the roster of states having an 
authoritative recent summary of its herpeto-
fauna. The book fulfills a need in providing an 
updated coverage of both amphibians and 
reptiles. Johnson's book is one of the best. It 
should be a staple reference for years to  

come and used considerably by anyone hav-
ing an interest in Missouri's amphibians and 
reptiles. 

Johnson's book includes sections that are 
typical of state books on amphibians and rep-
tiles, but there are some added features of 
interest to the professional herpetologist. 
The author's artistic talent pervades the text 
with black and white drawings and excellent 
color photographs in the accounts of species, 
as well as a watercolor print of the Three-toed 
Box Turtle that adorns the front cover. 

A preface by Roger Conant is preceded by 
a table of contents and two pages of ac-
knowledgments. A brief history of Missouri 
herpetology (3 pp.) provides biographical 
sketches of Julius Herter, Sr. and Paul Ander-
son. Five physiographic provinces are recog-
nized in Missouri (6 pp.), are discussed with 
colored photos of each, and each is delimited 
on a county map of Missouri. A methods and 
procedure section (2 pp.) is followed by a 
checklist (4 pp.) of 107 species (131 species 
and subspecies, 23 of salamanders, 26 frogs 
and toads, 21 turtles, 11 lizards, and 50 of 
snakes). 

Illustrated keys (pp. 16-35) to Missouri's 
species of salamanders (20), frogs and toads 
(22), turtles (17), lizards (10), and snakes (38) 
precede the species accounts (286 pp.). Spe-
cies are arranged phylogenetically and intro-
duced by general comments relating to re-
spective families and to major groups of the 
herpetofauna (salamanders—frogs and toads, 
turtles, lizards, and snakes); family comments 
are embellished by a black and white sketch 
of a representative Missouri species. Myths 
about snakes (p. 226) precede the species 
accounts. Each species is discussed under 
subheadings of Description, Habits and habi-
tat, Breeding, and Missouri Distribution; many 
species accounts have additional subhead-
ings of Remarks or Subspecies. Excellent 
color photos accompany each species 
account, and presumably all (some not iden-
tified by county origin) are specimens from 
Missouri (except a Kansas specimen of Trio-
nyx muticus by Joseph T. Collins). 

In addition to adults (often more than one 
photo to show characteristics), accounts of 
some species may include color photos of 
amphibian egg masses, tadpoles, reptile 
eggs, hatching young, and juveniles; the 
account of the gray tree frog includes sono-
grams of syntopic Missouri specimens of 
Hyla versicolor and H. chrysoscelis. Shaded 
distributions of each species (and subspe-
cies) are depicted on a county map of Mis-
souri with documentation for known county 
records indicated by single black dots (open 
circles indicate no voucher specimens). 

Following accounts of species is an anno-
tated list of three salamanders, two anurans, 
three lizards, and five snakes of possible or of 
questionable occurrence in Missouri (3 pp.). 
A section for identifying selected tadpoles (7 
pp.) includes labelled illustrations, and de-
scriptive comments with accompanying line 
drawings (left side of body-tail, and oral disc) 
of 11 species. 

Finally, a Glossary of 79 terms precedes the 
Bibliography, which is subdivided into two 
parts—general works (279 references) and 
Missouri references (109 references). In a 
terminal index (pp. 359-367) common and 
scientific names are cross-indexed under all 
the different appellations with principal  

accounts of species in bold-face type. Mis-
souri counties are named on a map on the last 
page (hardcover) or inside of back soft cover. 
A photograph and vita sketch of the author fill 
the outside back cover. 

There is little to quibble about regarding 
substantive information. The use of Nerodia 
rhombifer (instead of rhombifera) is novel. 
Trionyx spinifer is used throughout text, but 
T. spiniferus hartwegi is employed in the 
checklist. I do not understand the meaning of 
the third alternative feature used in couplet 12 
in the key to turtles (p. 26) in regard to "first 
marginal. . .ventral." Only three (not four) 
species of trionychid turtle occur in the U.S. 
(p. 189). There are some errors, misspellings, 
and omissions—I discovered only 13 mis-
spellings and two text citations to references 
with incorrect year (p. 93, Wright and Wright 
1942 = 1949; p. 157, Mahmoud 1969 = 1968), 
but many instances of a, b, etc. not accom-
panying the year in text citations when author 
published more than one paper the same year 
(e.g., p. 121, Fitch 1956 and Nelson 1972). The 
bibliography (although not a Literature Cited) 

FIRST CONGRESS 
POS TER 
CA NTER, B. URY  SEPTEMBER 

The official poster for the First World 
Congress of Herpetology held in Canterbury, 
U.K., in September, is now available for 
sale. The print measures 11 1/2 by 15 inches 
and includes a full-color drawing of an 
Eastern Box Turtle (Terrapene carolina), 
from a watercolor by David M. Dennis. The 
poster was issued as part of SSAR's salute to 
the congress and printed in an edition of 
1500 copies. About 500 copies remain for 
sale, at $8.00 each or $5.00 in quantities of 
10 or more, postpaid. 

Address orders to the SSAR Publications 
Secretary, Robert D. Aldridge, Department 
of Biology, St. Louis University, 3507 
Laclede, St. Louis, Missouri 63103, U.S.A. 
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seems to contain some references not cited in 
text (e.g., Lodato, 1983). However, there are 
11 text citations to references that do not 
appear in either of the two sections of the 
bibliography. 

Despite these minor flaws the book is of 
high quality and scholarship, exceptional in 
treatment, admirable in production, and is 
highly recommended. The Missouri Depart-
ment of Conservation and author should be 
proud of this book, and thankful to have been 
able to publish it at a most reasonable price. I 
am glad to have this book. 

ROBERT G. WEBB 
Department of Biological Sciences 
University of Texas at El Paso 
El Paso, TX 79968-0519, USA 
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World Checklist of Threatened Amphibians 
and Reptiles, by Brian Groombridge. 1988. 
Nature Conservancy Council, Peterborough, 
United Kingdom. 138 pp. Soft cover. £16.00 
(ca. $27.00). 

The stated purpose of this book is to "pro-
vide a summary of basic information on all 
species listed in CITES (Convention on Inter-
national Trade in Endangered Species of 
Wild Fauna and Flora) or appearing in the 
IUCN (International Union for the Conserva-
tion of Nature and Natural Resources) Red 
List of Threatened Animals." A secondary 
purpose is to present a comprehensive list of 
references to allow access to more detailed 
information on the species listed. From a mis-
leading title, which gives the impression of a 
wider comprehensive coverage, to poor edit-
ing and a woefully inadequate list of referen-
ces, this book (really a checklist) falls far 
short of meeting the needs of either the scien-
tific community or administrators charged 
with monitoring the status of threatened 
species. 

The book consists of three sections: intro-
ductory notes, species lists, and references. 
Taxonomy generally follows the most current 
source (e.g., Frost's Amphibian Species of 
the World), and is conservative in its treat-
ment of controversial groups, such as tor-
toise genera. One taxonomic placement that I 
disagree with, however, is the inclusion of 
Tomistoma within the Crocodylidae rather 
than the Gavialidae (see Densmore 1983. 
Evolutionary Biology 16:397-465). The spe-
cies lists include scientific and English com-
mon names, range (sometimes with accom-
panying reference number), CITES and Red 
Data Book status, major exploitation type, 
and reference number. The final section con-
sists of the 549 numbered references corres-
ponding to citations in the species list. Al-
though otherwise alphabetical, nine refer-
ences are tacked on the end of the biblio-
graphy and one (#545) is a repeat of #76. 

For North American herpetologists, both 
errors and oddities in the species list abound. 
For instance, Bufo nelsoni is recorded from 
California where it does not occur; a common 
name of Xerobates agassizii is listed as 
"western gopher tortoise"; the only common 
name of Gopherus polyphemus is given as 
"Florida gopher tortoise"; one of the referen-
ces for G. polyphemus (#210) actually refers 
to a survey of Gambian reptiles; St. Croix is 
included in the present distribution of Ameiva 
polops although the species has been extir- 

pated from the island; the list states that Char-
ing bottae umbratica is no longer recognized 
although the matter seems far from settled 
(see Stewart 1988. Proc. Conf. Calif. Herp., 
pp. 131-138). There also are distracting typo-
graphical errors, such as cocqui (p. 6), moun-
tian (p. 10), and referernce (p. 24). 

There are numerous errors or omissions in 
the reference section. Four references are 
listed by title only without an appropriate ci-
tation (#92, 308, 468, 499). One reference has 
a citation but no title (#549), while the citation 
and title are reversed in another reference 
(#493). In several instances, scientific names 
are not underlined (#59, 70), and typographi-
cal errors occur more frequently than, in my 
opinion, they should. 

My main criticism, however, is that the 
book fails in one of its chief goals, i.e., to be a 
source of references for more comprehensive 
information on listed species. For instance, 
136 species of lizards and 24 species of 
snakes are listed without any primary refer-
ences whatsoever, although a few references 
are sometimes scattered under geographic 
distribution. If readers want more data on 
these species, where do they look? A second 
reference criticism is the reliance on unpub-
lished reports, manuscripts, or even "in litt." 
citations (50 of 549). Indeed, some of the ref-
erences with complete citations are extremely 
obscure (e.g., #155, World Wildlife Fund Pak-
istan 4(1):5-9), making them of dubious value 
as information sources. If the purpose of the 
book is to serve as a source for additional 
information (p. v), then the use of so many 
unpublished and obscure references is self-
defeating. 

A related problem is that checklists, rather 
than the primary literature, frequently are 
used as sources of information. For example, 
nearly every amphibian has Frost's Amphib-
ian Species of the World as a reference. How-
ever, there are far more pertinent references 
for most species that give more information 
on biology and distribution. Most turtle refer-
ences cite Iverson's A Checklist with Distribu-
tion Maps of the Turtles of the World rather 
than original or review works dealing with the 
particular species. The fact that the author 
did include very specific references in some 
instances highlights the uneven quality of the 
literature review. 

Finally, specific literature citations are often 
outdated or not comprehensive. For example, 
Busack (1976, Biol. Conserv. 10: 309-319) is a 
better general reference for Chioglossa lusi-
tanica than those listed; Mount (1975. The 
Reptiles & Amphibians of Alabama) gives 
more data on Sternotherus depressus than 
Iverson's checklist; Pritchard and Trebbau 
(1984. The Turtles of Venezuela) is men-
tioned only rarely in accounts of South Ameri-
can turtles. Many other examples are availa-
ble. Indeed, Groombridge cites himself as 
author of the 1982 Red Data Book account on 
Sternotherus depressus when Robert Mount 
provided the account. And certainly, Fritts et 
al. (1982. J. Herpetol. 16:39-52) is more 
appropriate than having no reference at all for 
Coleonyx switaki! 

Conservation biologists and resource 
managers do not need checklists containing 
spotty, incomplete information; they simply 
are of little or no value. Rather, detailed 
accounts, such as those in Groombridge's  

1982 Red Data Book (The IUCN Amphibia-
Reptilia Red Data Book, Vol. 1) are vitally 
necessary. This checklist offers little informa-
tion on the species in question, appears hast-
ily put together, and is excessive in price. 
Resource managers in the United Kingdom 
and researchers elsewhere should save their 
money and await the next volumes in the Red 
Data Book series. 

C. KENNETH DODD, JR. 
National Ecology Research Center 
U.S. Fish and Wildlife Service 
412 N.E. 16th Avenue, Room 250 
Gainesville, FL 32601, USA 

	 • 
Wildlife Management: Crocodiles and Alliga-
tors, edited by Grahame J.W. Webb, S. Char-
lie Manolis and Peter J. Whitehead. 1987. viii + 
552 pp. + 10 color plates. Surrey Beatty & 
Sons Pty. Limited, 43 Rickard Road, Chipping 
Norton, New South Wales 2170, Australia. 

In January, 1985, a "Technical Conference 
on Crocodile Conservation and Management" 
was convened in Darwin, Northern Territory 
of Australia, under the sponsorship of the 
Conservation Commission of the Northern 
Territory. This book includes the papers pre-
sented at that conference plus additional 
papers submitted in absentia. It includes 51 
chapters broadly grouped into 10 sections. 
For Surrey Beatty & Sons Pty. Limited, this is 
yet another in their quality series of specialist 
conference proceedings. The publisher and 
editors are to be commended for a truly out-
standing volume. Together, they have pro-
duced a text that is both handsomely crafted 
and remarkably free of production errors. 

Part 1, "World Crocodilians," opens with a 
brief recount of the evolutionary history of 
the order Crocodilia. This is followed by a 
review of the distribution and status of mod-
ern crocodilians. Although this serves as a 
convenient checklist with distribution maps 
for each of the species, its utility is compro-
mised by two shortcomings. First, the treat-
ment of subspecies is inconsistent, subspe-
cies being considered only within the Caiman 
crocodilus complex. Treatment of only spe-
cies level taxa could certainly have been justi-
fied, but the selective exclusion of subspecies 
seems arbitrary. More importantly, this chap-
ter is almost completely without literature ci-
tation. This is especially unfortunate in the 
discussion of the taxonomic confusion sur-
rounding the Caiman crocodilus complex. 
Such statements as the following should not 
have been included without proper citation. 

1) ". . .a major field authority on South 
American crocodilians proposed...", 2) "It 
has been proposed that this name should 
only be applied to. . ., while populations 
from...are distinct at the subspecific level 
and should be named C. c. chiapasius." 
and 3) "Two new subspecies. . .have 
recently been described and accepted in a 
major checklist. . ., yet these taxa are 
regarded as totally without foundation by 
others more familiar with the field situa- 
tion. 

Part II opens with a brief chapter on the 
World Conservation Strategy and CITES, 
which is then followed by 10 chapters detail-
ing the history of management programs in 
the United States (Louisiana; Florida), Zim-
babwe, India, Papua New Guinea, Venezuela, 
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and Australia (Northern Territory; Western 
Australia; Queensland). This section provides 
a valuable, historical overview of crocodilian 
management programs (both recovery and 
harvest) which have worked and those which 
have failed in various parts of the world. Part 
III, "Crocodile Management and Indigenous 
People," includes only two brief chapters, but 
they are a refreshing addition and emphasize 
the complex logistical and social issues which 
must be recognized if management programs 
are to be successfully implemented in cul-
tures with very different economic perspec-
tives or in which crocodilians are viewed as 
sacred. 

The six chapters of Part IV provide an 
introduction to survey methods, techniques 
for gathering life history data, and population 
modeling. Part V includes two chapters fo-
cusing on the need for public education and 
providing approaches for cultivating public 
support for the goals of crocodilian manage-
ment programs. Part VI includes four chap-
ters covering techniques of capture, immobil-
ization and anesthesia of crocodilians. 
Chapters 26 and 27, especially, are must read-
ing for individuals who might have occasion 
to chemically immobilize crocodilians or to 
handle very large ones. Very large crocodili-
ans may die from lethal acidosis resulting 
from prolonged struggling against manual 
capture (Chapter 26), and types of chemical 
immobilization effective on one species may 
prove ineffective on another. For example, 
ketamine hydrochloride, which is effective 
when used on Alligator mississippiensis, has 
proven lethal to Crocodylus niloticus (Chap-
ter 27). The risks associated with handling 
and the possibility of interspecific differences 
in pharmacological response should always 
be kept in mind when working with rare spe-
cies or valuable captives. 

The three chapters of Part VII concern cro-
codilian behavior and thermoregulation, with 
a particular emphasis on management impli-
cations. The seven chapters of Part VIII dis-
cuss crocodilian farming and ranching oper-
ations in Zimbabwe, Thailand, Australia, and 
Israel, farming and ranching research in 
Louisiana and Florida, and diseases and dis-
ease control on crocodile farms. The four 
chapters of Part IX cover aspects of skinning; 
curing, storage, and marketing of hides; and 
identification of species from which skins or 
products have been derived. Part X includes 
ten chapters covering hormonal control of 
reproduction; chemistry, respiration, and 
water relations of eggs; embryology; and the 
effects of incubation temperature on sex 
determination, embryonic development rate, 
and post-hatching growth rate. 

Given the size of the volume and the partic-
ipation of 51 contributors, it is not surprising 
that there are occasional inconsistencies. For 
example, in Chapter 2 and on Plate 1 we are 
told that there are 22 species of living crocodil-
ians, yet later (Chapter 28:289) we learn that 
"Nearly all of the 21 species of crocodilians 
have bred in captivity..." I at first thought that 
this discrepancy merely reflected the author's 
differing view regarding the specific distinct-
ness of C. mindorensis, but elsewhere in the 
same chapter (p. 283) he makes reference to 
C. mindorensis. Other inconsistencies may 
be more apparent than real. In Chapter 43 it is 
indicated, based on tests with C. johnstoni 
eggs, that rotation of eggs is lethal if it occurs  

between days 2-13 post-laying, whereas 
Chapter 32, based on collection of A. missis-
sippiensis eggs, suggests the period of sensi-
tivity to be 7-16 days post-laying, with little 
mortality associated with egg movement up 
to day 7. This apparent inconsistency may 
represent real differences between the spe-
cies investigated or simply differences be-
tween the effects of collection and those of 
actual rotation of eggs; the question is of real 
significance to management programs involv-
ing the collection of eggs for artificial incu-
bation. 

Also, in chapters dealing with crocodilians 
overall, there is an occasional tendency to 
overgeneralize from data on a few well known 
species. On page 278, for example, it is stated 
that "Crocodilians gape by opening their 
mouth for long periods, and this behavior 
may function to cool the head during bask-
ing." Although this behavior is common in 
most Crocodylinae and Gavialinae, it is seen 
much less commonly in the Alligatorinae, and 
its occurrence in Paleosuchus, for example, 
is doubtful. 

One caption accompanying Plate 6 states 
that "The 'mouth-open' posture is partly a 
territorial display, but it also allows evapora-
tive cooling across the palate, which effects 
(sic) the rate of heating of the head." Although 
the thermoregulatory function of open mouth 
gaping has often been cited, it is undocu-
mented. The reference in the previous para-
graph and another in Chapter 30 (p. 302) 
more conservatively suggest that gaping 
"may function...to alter heat exchange in the 
head versus the body," but it is noted on page 
278 that gaping also occurs in the rain and at 
night. In this regard, the photograph on page 
260 of a crocodile immobilized with gallamine 
triethiodide, a neuromuscular blocker, may 
be significant. This specimen is exhibiting a 
fairly typical mouth-open posture as a con-
sequence of drug induced relaxation of the 
jaw musculature. In some cases, at least, gap-
ing may indicate nothing more significant 
than relaxation. 

Nonetheless, the shortcomings of this book 
are few and minor compared to its considera-
ble value as a reference work on crocodilian 
biology and management. It belongs on the 
bookshelf of anyone with a serious interest in 
crocodilians and should be required reading 
for those who yearn for times past, when croc-
odilian management was concerned almost 
exclusively with recovery efforts. 

PAUL E. MOLER 
Florida Game & Fresh water Fish Commission 
4005 South Main Street 
Gainesville, FL 32601, USA 

The Isle of Sea Lizards, by Angus Bellairs. 
1989. The Durrell Institute of Conservation 
and Ecology, Canterbury. 299 pp. £5 ($8.15). 

Novels by herpetologists or about herpe-
tology are uncommon, and good ones are 
rarer yet. This book is the exception—an 
entertaining story with a herpetological theme 
that a herpetologist can read without wincing 
at the liberties being taken with the subject he 
knows. The basic plot is a familiar one—the 
remote island that serves as ref ugium for pre-
sumably extinct creatures, mosasaurs in this 
case, and inhabited by a relictual human 
population—descendents of mutineers from  

a mythical 18th century British sloop-of-war 
supplemented much later by the crew of a 
German submarine. Action shifts between a 
British university where a herpetologist and 
museum curator is engaged in a power strug-
gle with a particularly odious American neu-
robiologist and the island where a liberal fem-
inist government is confronted by a budding 
neo-Nazi movement that also threatens the 
mosasaurs. Interspersed through the book 
are numerous delightful digressions on top-
ics as diverse as the history of the first mosa-
saur fossils, the last days of the Third Reich, 
and the raunchy "Hell-fire Club" of Victorian 
England. 

Needless to say, the herpetology is first 
rate. In the hands of a master of reptilian func-
tional anatomy, the mosasaurs are more be-
lieveable than some of the human characters. 
A colorful snake, evidently an undescribed 
Bolyerine, reposes on the bare breast of a 
Polynesian beauty and rates more descriptive 
prose than the lady. There is a glaring (and 
deliberate) misuse of the scientific name of a 
venomous snake—most readers will find it. At 
the novel's end, the mosasaurs have been 
formally described and registered for inclu-
sion in the Red Data Book. Their island is 
safe, but one senses cruise ships just beyond 
the horizon. The herpetologist hero retains 
his museum and makes the Queen's Honours 
List. 

Many herpetologists will see something of 
themselves or someone they have known. 
The story doesn't require too much suspen-
sion of disbelief particularly when you realize 
that Varanus komodoensis and Latimeria are 
discoveries of this century. Whether viewed 
as a tale of science fiction or adventure or a 
bit of both, this is good reading. 

SHERMAN A. MINTON 
Department of Microbiology & Immunology 
Indiana University School of Medicine 
Indianapolis, IN 46223, USA 
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Australiat 
REPTI 

Half-girdled Snake Simoselaps setrufasciatust? 

This book results from the author's 20-year involve-
ment with Australian reptiles and frogs. It provides 
detailed descriptions and 600 color photos of over 200 
species of Australian reptiles and frogs. 
In the largest collection of reptile and frog photo-
graphs ever published are pictures of reptiles never 
before photographed. Some world firsts in this book 
include photos of copulating snakes of different spe-
cies, snakes feeding and copulating simultaneously, 
and breeding of the recently rediscovered Ant-Hill 
Python Bothrochilus perthensis. In addition to the 
stunning photographs, the book contains valuable 
information on Australia's herpetofauna, including 
origins, natural history, classification, identification, 
habitats, keeping, breeding, photography and conser-
vation. 

0-947068-08-2 $49.95 clothbound 
9 x 12 238 pp. 613 color photographs 

distribution maps throughout 
Pierson & Co., 1989 

About the author. 
Raymond Hoser has a world reputation for his 
activities in the field of reptiles. At St. Ives and 
Redfern, New South Wales, he managed one of 
the premier reptile captive-breeding facilities in 
Australia. After a clash with the Parks and Wild-
life Service in New South Wales he left his 
position in 1985, but has continued his herpeto-
logical interests and deep interest in conserva-
tion. The author is also a highly skilled photog-
rapher, as evidenced by the color plates in the 
book. 

A typical entry: 

457 Half-girdled Snake Simoselaps semifasciatus (Lake Argyle 
WA). 

Just published! 

AUSTRALIAN REPTILES 
AND FROGS 

The authoritative 
guide to more than 

200 species 

Australian Reptiles and Frogs 
Raymond T. Hoser 



ALSO OF INTEREST 
Lizards of Western Australia, 
Volume 1: Skinks 
G. M. Storr, A. Smith and R. E. Johnstone 
This first of three volumes deals with skink lizards, numbering 
about 800 species, the most numerous group of lizards in Austra-
lia and generally the most difficult to identify. 
20 full color plates, 200 pages 
0-85564-195-9 $29.50 paper 
Univ. of Western Australia Press, 1982 

Sea Snakes 
Harold Heatwole 
Presents the results of international sea snake studies. Explains 
what types of sea snakes exist, where they are found, how they re-
produce, feed, breathe and dive, and the nature of their venom. 
12 b/w photos, 11 illus. , 5 x 8, 85 pages 
0-86840-218-4 $14.95 paper 
The New South Wales University Press, 1987 

South African Frogs 
N. I. Passmore & V. C. Carruthers 
A comprehensive field guide providing easy and reliable identifi-
cation of nearly every South African species of frog. The authors 
offer a unique series of photographs and recordings of these fasci-
nating creatures of rich coloration and characteristic voices. 
color & b/w photos, 8 x 11, 270 pages 
0-85494-525-3 $29.95 cloth 
Witwatersrand University Press, 1979 

Tuatara 
Don Newman 
The latest in a series of books on endangered New Zealand 
wildlife, this volume examines a reptile which is a living relic of 
prehistoric times. 
illustrated, 30 pages 
0-86868-098-2 $5.95 paper 
John Mclndoe Ltd., 1987 

Zoological Catalogue of Australia 
Volume 1: Amphibia and Reptilia 
by H.G. Cogger, et al. 
Taxonomic arrangement with synonymy, location/ status, ecologi-
cal attributes and other data. 
0-644-02839-4 $24.95 cloth 
Australian Government Publishing Service, 1984 

Atlas of Elapid Snakes 
R. Longmore 
illustrated, maps, 7 x 10, 115 pages 
0-644-04887-5 $19.95 paper 
Australian Government Publishing Service 1986 

Australian Freshwater Crocodiles 
G. Webb & C. Manolis 
Beautifully illustrated, the easy-to-read text highlights the 
biology of the freshwater crocodile, its mating habits, nutrition, 
ancestors, anatomy, behavior and habitat. 
color photos, S x 6, 33 pages 
0-89955-506-3 $5.95 
G. Webb Pty. Ltd. 1989 

Australian Saltwater Crocodiles 
G. Webb & C. Manolis 
A companion volume to Australian Freshwater Crocodiles. 
color photos, 8 x 6, 33 pages 
0-89955-507-1 $5.95 paper 
G. Webb Pty. Ltd. 1989 

A Field Guide to Reptiles of the Australian 
High Country 
R. W. G. Jenkins & R. J. Bartell 
This complete and authoritative book on the identification of 
reptiles found in southeastern Australia discusses and illustrates 
general characteristics of Reptilia, (tortoises, lizards and snakes), 
with chapters on snake venoms, bites and treatments. 
60 color photos, 13 b/w illus. 5 x 7, 279 pages 
0-909605-16-5 $21.95 cloth 
Inkata Press Pty. Ltd., 1980 

Frogs and Toads of the Natal Drakensberg 
A. J. L. Lambiris 
This book gives a carefully crafted account of the frogs and 
toads of the streams and fields of the Natal Drakensberg - South 
Africa's spectacular mountains. 
color plates and b/w illus. 5 x 8, 72 pages 
0-86980-612-2 $11.95 paper 
University of Natal Press, 1989 

ORDER FORM: Send to International Specialized Book Services 
5602 NE Hassalo St. 
Portland, OR 97213-3640 

Or call toll-free: 1-800-547-7734 outside Oregon 
1-800-356-4898 in Western Canada 

In Oregon, call: 503-287-3093 
FAX: 	503-284-8859 
Send the following: 
	 Australian Reptiles and Frogs @ $49.95 
	 Lizards of Western Australia @ $29.50 
	 Atlas of Elapid Snakes @ $19.95 
	 Zoological Catalogue: Volume 1 @ $24.95 
	 Frogs & Toads of Natal @ $11.95 
	 Sea Snakes @ $14.95 
	 South African Frogs @ $29.95 
	 Tuatara @ $5.95 
	 Australian Saltwater Crocodiles @ $5.95 
	 Australian Freshwater Crocodiles @ 5.95 
	 Field Guide to Reptiles of the 

Australian High Country @ $21.95  

(Add for shipping: $2.50 rust book and $1.25 each additional book) 

Total .  $ 	  Check enclosed 	 
Charge my: Mastercard_ VISA 	AmExp 	 
Card #: 	  Exp. Date - 
Library Purchase Order #• 	  

Signature: 

Name . 	  
Address - 

City . 	  
State: 	  Zip: 	  

UPS delivery in continental U.S. Please provide street address. 






	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20
	Page 21
	Page 22
	Page 23
	Page 24

