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SOCIETY FOR THE STUDY OF AMPHIBIANS AND REPTILES 

The Society for the Study of Amphibians and Reptiles, the largest intemational 
herpetological society, is a not-for-profit organization established to advance re-
search, conservation, and education concerning amphibians and reptiles. Founded 
in 1958, SSAR is widely recognized today as having the most diverse society-
sponsored program of services and publications for herpetologists. Membership is 
open to anyone with an interest in herpetology—professionals and serious ama-
teurs alike—who wish to join with us to advance the goals of the Society. 
All members of the SSAR are entitled to vote by mail ballot for Society officers, 

which allows overseas members to participate in determining the Society's activities; also, many inter-
national members attend the annual meetings and serve on editorial boards and committees. 

ANNUAL DUES AND SUBSCRIPTIONS: Annual membership dues for the year 1995 in the Society for the 
Study of Amphibians and Reptiles are as follows: Individual membership US$40; Student membership 
$25; Family membership $55. $16 of the amount of a membership pays for a subscription to Herpeto-
logical Review for one year. $2I of the amount of a membership pays for a subscription to Journal of 
Herpetology for one year. Remaining funds help support Society activities. Additional fee for air mail 
postage outside USA$30 for one year. All members receive the Society's primary technical publication, 
the Journal of Herpetology, and its news-journal, Herpetological Review; both are published four times 
per year. Members also receive pre-publication discounts on other Society publications, which are ad-
vertised in Herpetological Review, Institutional subscriptions for Herpetological Review are $70 and 
individual subscriptions may be purchased for $17. Subscription to the Catalogue of American Am-
phibians and Reptiles: Individuals $15; Institutions $20. 

Payment must be made in USA funds, payable to "SSAR," or by International Money Order, or with 
VISA or MasterCard (account number and expiration date must be provided). Payment should be sent to: 
Karen L. Toepfer, SSAR Treasurer. P.O. Box 626, Hays, Kansas 67601 -0626, USA. Telephone: (913) 
623 -4258; Fax: (913) 625-8890; e-mail: aren@ksuvm.ksu.edu  or aren@ksuvm.bitnet. 

HERPETOLOGICAL REVIEW (ISSN: 0018 -084X) is published quarterly in March, June, September 
and December by the Society for the Study of Amphibians and Reptiles at 303 West 39th St., Hays, KS 
67601-1518. Application to mail at 2nd Class Postage rates is pending at Hays, Kansas with additional 
entry offices. POSTMASTER: Send address changes to HERPETOLOGICAL REVIEW, P.O. Box 626, 
Hays, KS 67601-0626. 

Future Annual Meetings 

1995 — Appalachian Stare University, Boone, North Carolina, USA, 843 August (R. Wayne Van Devender. Chair). 

1996 —University of Kansas, Lawrence, Kansas, USA. 24-29 July (William E. Duellnian, Chair). 

1997 —University of Washington. Seattle, Washington. USA, 25 June-2 July. 

SSAR Officers (1995) 

President 
ALAN H. SAVITZKY 
Department of Biological Sciences 
Old Dominion University 
Norfolk, Virginia 23529-0266, USA 

President-elect 
LOUIS J. GUILLE 	I IE., JR. 
Department of Zoology 
223 Bartram Hall 
University of Florida 
Gainesville, Florida 32611, USA 

Secretary 
J. ERIC JUTERBOCK 
Ohio State University 
4240 Campus Drive 
Lima, Ohio 45804, USA 

Treasurer 
KAREN L. TOEPFER 
P.O. Box 626 
Hays, Kansas 67601-0626, USA 

Publications Secretary 
ROBERT D. ALDRIDGE 
Department of Biology 
Saint Louis University 
St. Louis, Missouri 63103. USA 

Immediate Past President 
LYNNE D. HOUCK 
Department of Ecology & Evolution 
University of Chicago 
940 East 57th Street 
Chicago, Illinois 66037-1455, USA 

Directors 
DAVID M. GREEN (1995) 
GREGORY K. PREGILL (1995) 
JANALEE P. CALDWELL (1996) 
PAUL E. MOLER (1996) 
DON C. FORESTER (1997) 
LYNDON A. MITCHELL (1997) 

SSAR Editors 
Journal of Herpetology 

RICHARD A. SEIGEL, Editor 
Department of Biological Sciences 
Southeastern Louisiana University 
SLU 814 
Hammond, Louisiana 70402, USA 

WILLIAM S. PARKER, Managing Editor 
Division of Science and Mathematics 
Mississippi University for Women 
Columbus, Missouri 39701, USA 

Contributions to Herpetology and 
Facsimile Reprints in Herpetology 

KRAIG ADLER, Editor 
Section of Neurobiology & Behavior 
Cornell University 
Ithaca, New York 14853, USA 

Herpetological Circulars 
JOSEPH T. COLLINS, Editor 
Natural History Museum 
The University of Kansas 
Lawrence. Kansas 66045-2454. USA 

Catalogue of American Amphibians 
and Reptiles 

ROBERT POWELL, Editor 
Department of Natural Sciences 
Avila College 
Kansas City, Missouri 64145, USA 

Herpetological Conservation 
PAUL STEPHEN CORN, Editor 
National Biological Survey 
4512 McMurray Avenue 
Fort Collins, Colorado 80525-3400, USA 

Current Research 
BRECK D. BARTHOLOMEW 
195 West 200 North 
Logan. Utah 84321-3905. USA 
E-mail: breekbarthtgaol.com  

Herpetological Husbandry 
LYNDON A. MITCHELL 
Dept. of Reptiles & Amphibians 
Dallas Zoo 
621 East Clarendon Drive 
Dallas, Texas 75203, USA 

Recent Population Changes 
RALPH W. AXTELL 

Dept of Biological Sciences 
Southern Illinois University 
Edwardsville, Illinois 62026, USA 



SSAR BUSINESS 

Index to Catalogue of American 
Amphibians and Reptiles 

A complete index of all published accounts of the Catalogue 
(up to 1994) is now available in two parts: 

Index to Accounts 1 - 400 (64 pages) 	$5.00 

Index to Accounts 401 - 600 (32 pages) $5.00 

Shipping and handling charge $1.00 for each. Make checks 
payable to "SSAR." 

Send orders to: Robert D. Aldridge, Department of Biology, 
3507 Laclede, Saint Louis University, St. Louis, Missouri 
63103, USA. Fax (314) 977-3117. 

SSAR Translations Project 

This project was initiated to make available to SSAR mem-
bers accurate translations of foreign language research articles. 
Since SSAR does not budget money for the translation of ar-
ticles, we must rely on contributions from members. if you have 
an article that has been translated, please send a copy of the 
translation and original (if available) to the translations editor. 
At present we have a few people who have offered their exper-
tise in translating submitted articles and we are always inter-
ested in hearing from any others who might be interested in 
helping as needed. 

Currently, we have in excess of 200 articles available through 
the Translations Project. In addition, we have, in previous is-
sues, listed articles available from the National Translations 
Center (NTC) and the National Museum of Natural History 
(SHIS). For articles from NTC write to: John Crerar Library, 
35 West 33rd Street, Chicago, Illinois 60616, USA. For articles 
from SHIS write to: SHIS Division of Reptiles and Amphibians, 
National Museum of Natural History, Washington, D.C. 20560, 
USA. 

For copies of SSAR translations send your requests to: R. W. 
Krohmer, Translations Project Editor, Science Department, Saint 
Xavier University, 3700 West 103rd Street, Chicago, Illinois 
60655, USA. 

Please include $1.00 for postage plus 10 cents per page to 
cover copying costs (the number of pages of the original and 
translation are in parentheses). Please make check or money 
order (in U.S. currency) payable to "R. W. Krohmer, Editor; 
SSAR Translations Project." 

Previous titles have appeared in Herpetological Review 
10(3):82-83, 1979; 13(4):111-112, 1982; 16(1):2-3, 1985; 
17(2)33-34, 1986; and 22(2):35-37, 1991. New titles will be 
published in Herpetological Review as they become available. 

New Submissions 1994 

BEHRMANN, H-J. 1981. Care and reproduction of Varanus r. timorensis 
(Reptilia: Sauria: Varanidae). Salamandra, 17(3/4):198-201. trans-
lation (2 pages), original (2 pages). 

BEUCHELT, H. 1936. Bau, Funktion und Entwicklung der 
Begattungsorgane der Mannlichen Ringelnatter (Natrix natrix L.) 
und Kreuzotter (Vipera berus L.). Morph. Jahrb. 78:445-516. Parts 
- 6. Erection of the penes, 7. Embryonic development, 8. Phyloge-
netic considerations on the penes, 9. Summary. translation (19 pages), 
no original available. 

BOUR, R. 1978. The living turtles of Masagascar (Malagasy Republic): 
A systematic list and description of two new subspecies (Reptilia: 
Testudines). Bull. Soc. Et. sci. Anjouan, nouvelles serie. 10:141-
154. translation (11 pages), original (8 pages). 

GASC, J. P. 1970. The different patterns of innervation of the iliocostalis 
muscle in snakes. Bulletin du Association des Anatomistes, 5th Con-
gress (Sofia). 145:168-175. translation (3 pages), original (4 pages). 

GUIBE. J. 1949. Revision of the genus Langaha (Ophidia): Sexual di-
morphism and its taxonomic consequences. Memoires de l'Institut 
Scientifique de Madagascar, Serie A. 3(2):147-155. translation (5 
pages), original (8 pages). 

About our Cover 

Dendrobates azureus, the blue poison frog, was described by 
Marinus D. Hoogmoed in 1969 (Zool. Meded., Leiden 44:134). 
It is known only from the vicinity of the type locality, on the 
western slope of Vier Gebroeders Mountain, Surinam. 

The family Dendrobatidae contains about 168 species allo-
cated to eight genera (Aromobates, 1 sp.; Colostethus, 87 spp.; 
Dendrobates, 26 spp.; Epipedobates, 26 spp.; Maniwphryne, 8 
spp.; Minyobates, 9 spp.; Nephelobates, 6 spp.; and Phyllohates, 
5 spp.), whose collective distribution is from Nicaragua to the 
Amazon Basin of Bolivia and to the Guianas and southeastern 
Brazil (Frost, D. R. 1995. Dendrobatidae. In Amphibian Spe-
cies of the World. Version 2/95. Electronic manuscript main-
tained under the auspices of The Herpetologists' League). 

The "arrow-poison" or "dart-poison" frogs have long attracted 
the interest of both the scientific and herpetocultural communi-
ties owing to their often-brilliant coloration, the highly toxic skin 
secretions of some species, and their diversity. Jerry G. Walls' 
recent popular book (Jewels of the Rainforest: Poison Frogs of 
the Family Dendrobatidae, TFH Publications, Neptune, New 
Jersey. 288 pp.) mirrors this interest.The most recent taxonomic 
treatments are those by Myers (1987. Pap. Avul. Zool., sau Paulo 
36:301-306), Myers et al. (1991. Am. Mus. Novit. 3002:1-33), 
and La Marca (1992. Cat. Taxon. Biogeog. Bibliog. Ranas Ven-
ezuela, Cuad. Geograf., Univ. Los Andes, No. 9; 1994. Publ. 
Assoc. Amigos Dofiana, No. 4,75 pp.; and 1994. An. Invest. 
1991, Univ. Los Andes: 39-41). However, as is the case with 
many groups of tropical amphibians, new species continue to be 
discovered and taxonomic arrangements are dynamic, particu-
larly with respect to assignments of species to genera. 

Recent research by John W. Daly and colleagues has provided 
evidence for dietary uptake of skin toxins. Also confirmed is the 
relationship between consumption of particular groups of for-
est-floor arthropods and production of specific classes of toxic 
alkaloids. [See Current Research, p. 68 this issue, for details.] 
This work helps explain the observations of zoo personnel and 
herpetoculturists that dendrobatid frogs maintained in captivity 
for long periods tend to lose their toxicity. 

The cover photo was taken by herpetologist David G. Barker, 
a Texan with broad interests in herpetology and herpetoculture. 
He is co-author (with Tracy J. Barker) of Pythons of the World, 
Volume 1, Australia, which features many of his photographs. 
He took this photo at the National Aquarium in Baltimore, using 
a Pentax LX camera, Vivitar 90mm f2.5 lens, and Kodachrome 
64 film, at 1/75th sec. at f22. Separation and imaging by Jim 
Bridges, Herpeto Inc., Hollywood, Florida, USA. 

Herpetological Review 26(2), 1995 
	

57 



SOCIETY FOR THE STUDY OF AMPHIBIANS AND REPTILES 

1995 ANNUAL MEETING 

Dates: 8-13 August 1995 
Place: Appalachian State University, Boone, North Carolina, USA 

Keynote Address: "TERRITORIAL BEHAVIOR: TESTING THE Ass UMPTIONS," by Judy Stamps (University of California, Davis). 

Symposium: "EASTERN RATTLESNAKES: BIOLOGY AND CONSERVATION OF CROTALUS HORRIDUS AND CROTALUS ADAMANTEUS." Organiz- 
ers: William S. Brown (Skidmore College, Saratoga Springs, New York, USA) and Walt Timmerman (Helena, Montana, USA). 
Participants for session on Timber Rattlesnake: W. S. Brown, B. W. Bowen, A. -M.Clark, L. M. Bushar, H. K. Reinert, D. E. 
Keyler, B. L. Oldfield, R. Stechert, A. Breisch, S. H. Harwig, S. Smith, W. H. Martin, E. Possardt, T. Tyning, R. T. Zappalorti, 
D. Wynn, A. H. Savitzky, B. A. Savitzky, G. Rocco, J. B. Sealy, A. Soha, J. T. Taylor, A. C. Smith, Jr., K. Michell, R. R. Rupert, 
Jr., D. F. Fraser, J. Congdon. Participants for session on Eastern Diamondback Rattlesnake: W. Timmerman, W. Auffenberg, W. 
H. Martin, D. B. Means, G. Dalrymple, P. Kain, S. Telford, J. W. Gibbons, R. Mount, L. Jones. 

Symposium: "EVOLUTIONARY PATTERNS OF AMPHIBIAN DEVELOPMENT." Organizer: Stephen M. Deban (University of California, 
Berkeley, USA). Participants: S. M. Deban, J. C. O'Reilly, S. B. Marks, C. S. Rose, D. Meinhardt. 

Regional Societies Conference: "REGIONAL HERPETOLOGICAL SOCIETIES: PROGRAMS AND PROJECTS." Organizer: Martin J. Rosenberg. 
See page 64 of this issue for details. 

Workshop: "HERP PHOTOGRAPHY." Organizers: David Dennis and J. Eric Juterbock. 

President's Travelogue Slide Shows: Profusely-illustrated lectures of exotic herps and habitats. "Amphibians and Reptiles of 
the Lowland Maya Area," by Julian C. Lee; "The Herpetofauna of the Southern African Arid Zone," by Aaron M. Bauer; and 
"Amphibians and Reptiles of Australia: After the World Congress," by R. Wayne Van Devender. 

Multimedia Presentations: "Herps of the West" and "Amphibians of the Appalachians" by David Dennis and J. Eric Juterbock; 
"Herpetological Namesakes" by Kraig Adler, David Dennis, and J. Eric Juterbock. 

Oral and Poster Sessions: Several concurrent sessions each day. 

Student Paper Awards: Seibert Prizes to be awarded to the two best student-presented papers at the meeting ($250 first prize, 
$150 second prize). 

Student Travel Grants: Ten awards of $200 each will be given. For details see March 1995 issue (page 1). 

"The Great Reprint Scavenge" (for students only!). Professionals are asked to clear unwanted duplicate reprints out of their 
offices (and receive free raffle tickets as a "thank you"). 

Social Activities: Welcoming Social, the SS AR Annual Auction, Barbecue Dinner, Graduate Student Social, local tours. 

Field Trips: Grandfather Mountain, Linville Gorge Wilderness Area, night trips for salamander watching, and others. 

Live Exhibit: Featuring herps of the region. Sponsored by the North Carolina Herpetological Society and Appalachian State 
University. Animals available for viewing and photography. 

Costs and Accommodations: Registration $75 student, $110 regular; $50 spouse. After 15 April 1995, registration fees will be 
$115, $145, and $50, respectively. Lodging at Broyhill Inn (meeting location) will be $40 (single occupancy) or $46 (double 
occupancy) per day. Dormitory room rates are $15 (single) or $10 (double) per day plus $8 for linen. Approximately 100 
additional rooms are reserved at several local motels for $49—$70 per day. Note that Boone, North Carolina is a popular summer 
resort area; reservations should be made well in advance. 

Further Details: See December 1994 issue of Herpetological Review (pages 133-135). Meeting Announcement/Call for Pa-
pers was mailed to all North American members of SSAR in January 1995; it is also available on request from Dr. Robert Wayne 
Van Devender, Department of Biology, Appalachian State University, Boone, North Carolina 28608, USA (telephone 704-262-
2665; fax 704-262-2127; e-mail vandevenderr@appstate.edu ). Address questions about meeting sites, rooms, registration, etc., 
to Richard Hudson, Office of Conferences and Institutes, University Hall (telephone 704-262-3045; fax 704-262-4992; e-mail 
hudsonre@appstate.edu). 
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GumE, J. 1949. Revision of the Boidae of Madagascar. Memoires de 
l'Institut Scienti Pique de Madagascar, Serie A. 3(1):95-105. transla-
tion (7 pages), original (5 pages). 

HARaic, P. 1988. First experiences in keeping and breeding of 
Khoratsk.inks (scincid lizard), Riopa koratense (Smith 1917). Sauria, 
Berlin-W. 10(3):3-6. translation (7 pages), original (4 pages). 

KLEMMER, K. 1962. Captive maintenance of some sea snakes, Natur 
und Museum [Frankfurt]. 92(3):99-105. translation (5 pages), origi-
nal (5 pages). 

KLEMMER, K. 1974_ Two rarities in the Darmstadt Vivarium: the Timor 
python (Python timorensis) and the prehensile-tailed skink (Corucia 
zebrata). Vivarium Darmstadt. (1974) no. 4:12-15. translation (3 
pages), original (3 pages). 

LAmorrE, M., AND J. PERRET. 1985. Revision of the genus Conraua 
Nieden. Bull. I.F.A.N. vol. 30, ser. A. no. 4:1603-1644. translation 
(13 pages), original (43 pages). 

MERTENS, R. 1943. Comments on the systematics and ecology of the 
sunbeam snake, Xenopeltis unicolor Reinwardt. Der Zoologische 
Garten (Neue Folge). 15(5/6):213-220. translation (6 pages), origi-
nal (5 pages). 

MERTENS, R. 1964. Observations on the earless monitor (Lanthanotus 
borneensis) in the terrarium. Die Aquarien- und Terrarien-Zeitschrift 
(DATZ) 17(6):179-183. translation (6 pages), original (4 pages). 

MUDRACK, W. 1976. A life in days - The skink, its care and breeding. 
Aquarien Magazin. 3:120-121. translation (4 pages), original (2 
pages). 

PETERS, UWE. 1982. The Bismarck python, Bothrochilus boa. "Das 
Aquarium." 162:660-661, translation (2 pages), original (2 pages). 

RAGE, J. C. 1975. A primative caenophidian snake (Reptilia, Serpentes) 
from the lower Eocene. Bulletin de la Societe geologique de France 
17(2):Supplement. 46-47. translation (3 pages), original (3 pages). 

SCHLEICH, HANS-HERMANN. 1979. The Cape Verde giant skink, 
Macroscincus cocrei: An extinct lizard? Natur und Museum [Frank-
furt]. 109(5):133-138. translation (5 pages), original (6 pages). 

ScHurrzE-WEsrRum, THOMAS, 1961. Aquatic and arboreal reptiles of 
New Guinea. "Kosmos" (Stuttgart). 1962, no. 6:247-252. transla-
tion (5 pages), original (4 pages). 

SCHULTZE-WESTRUM, THOMAS. 1963. The Papua turtle from New Guinea. 
Natur und Museum. 93(4):119-127. translation (7 pages), original 
(5 pages). 

TERENTEV, P. V. (ed). 1964. Translations of selected abstracts from 
Voprosy Gerpetologii (Problems of Herpetology), University of 
Leningrad. translation (8 pages), no original. 

TIMMEL, J. F., AND R. PLATEL. 1988. Encephalization in colubrid snakes 
(Ophidia). Comptes Rendus de l' Academie des Sciences (Paris), Serie 
III. 306:479-482. translation (4 pages), original (4 pages). 

VALLEN, E. 1944. The development of the scent glands of several spe-
cies of turtles. Acta Zoologica. 25:1-249. translation (32 pages), no 
original available. 

WERMUTH, HEINZ. 1963. The Papua soft-shelled turtle, Carettochelvs 
insculpta Ramsay. Die Aquarien-und Terrarien Zeitschrift (DATZ) 
16(11):341-343. translation (4 pages), original (3 pages). 

WILKE, HARTMUT. 1985. Crocodile-tailed knobby lizards in the 
Darmstadt Vivarium. Die Aquarien-und Terrarien Zeitschrift. 
38(5):234. translation (2 pages), original (1 page). 

Also available is the following collection of papers concern-
ing various aspects of monitor lizards, family Varanidae. These 
papers may be ordered individually or as an entire collection of 
152 pages. Sorry, no originals are available. 

ANONYMOUS. (undated). Varanus exanthemaricus albigularis in the 
Iguana Reptile Zoo, Vlissingen, Netherlands. Zoo Report. (3 pages). 

ANDRES, A. 1904. News of a monitor lizard. BI. Aqu. Terra. Kunde. 
15:269. (I page). 

BANNiKov, A. G. (no date given). The monitor needs protection. Priroda 
(Nature) 9:97. (2 pages). 

BOHME, W. 1988. The Argus monitor (Varanus panoptes, Storr 1980) 
of New Guinea: V panoptes horni ssp. n. Salamandra 24(2/3):87-
101. (8 pages). 

BOHME, W., J. P. FRrrz, AND F. ScHu-rrz, 1987. The discovery of the 
giant monitor lizard (Sauna: Varanus) from the Arabian Republic of 
Yemen. Herpetofauna 46 (February):13-20. (5 pages). 

CISSE, M. 1972. The diet of varanids in Senegal. Bulletin de l'Institute 
Fondamental d' Afrique Noire. 34 (2):503-515. (5 pages). 

CISSE, M. 1976. The genital cycle of varanids in Senegal. Bulletin de 
l'Institute Fondamental d' Afrique Noire. Ser. A. 38(1):188-205. (4 
pages). 

CREBS, U. 1979. Varanus dumerilii-a specialized crab eater? 
Salamandra. 15(3):146-157. (5 pages). 

EIDENMULLER, B. 1986. Observations on the care and a recent breeding 
of Varanus (Odatria)timorensis timorensis (Gray 1831). Salamandra. 
22(2/3):157-161.(6 pages). 

HECK, L., JR. 1955. The cape monitor Varanus exanthematicus 
albigularis. Aqua-Terra-Z. VIII 7:190-191. (1 page). 

HORN, H. G. 1977. Notes on the systematics, places of discovery and 
keeping of Varanus karlschmidti. Salamandra. 13(2):78-88. (6 
pages). 

HORN, H. G. 1980. Previously undiscovered details about Varanus varius 
based on observations in the field and in the terrarium. Salamandra. 
16(1):1-18. (8 pages). 

HORN, H. G. 1985. Comments on the behaviour of monitors: The ritual 
fights of V kornodoensis and V semiremex, also the threat display 
phases of the ritual fights of V timorensis timorensis and V timorensis 
similis. Salamandra. 21(2/3).169-179. (4 pages). 

HORN, H. G.. AND G. PETTERS. 1982. A summary of: Some notes on 
Varanus rudicollis. Salamandra. 18 (1/2):29-40. (4 pages). 

HORN, H. G., AND B. SCHULZ. 1977. Varanus dumerdii, as few know it. 
Das Aquarium. 91 (January):37-38. (2 pages). 

HORN, H. G., AND U. SCHURER. Some notes concerning Varanus 
glebopalma (Mitchell, 1955). Salamandra. 14(3):105-116. (7 pages). 

HORN, H. G., AND G. J. VISSER. 1988. Observations on Varanus giganteus 
with some morphometric statements. Salamandra. 24 (2/3):102-118. 
(7 pages). 

IGOLKIN, V. A. (no date given). The propagation of reptiles in captivity: 
the grey monitor Varanus griseus. Priroda (Nature). 9:95-96. (4 
pages). 

KLEE, 0. 1969. From other publication; Peters, U. observations on a 
mangrove monitor Varanus (Odatria)semiremex Peters 1869. Aqua-
Terra. 6:61-63. (I page). 

KRATZER, H. 1973. Observations on the incubation time of a clutch of 
eggs of Varanus salvator. Salamandra. 9 (1):27-33. (5 pages). 

KRATZER, H. 1973. Summary of a review of Aquaterra 9(10), 1972:98-
102. Aquaterra. 10(1): I 2. (I page). 

MAKAROV, A. N. 1985. A case of cannibalism in a desert monitor 
(Varanus griseus). Voprosy Gerpetologii. Abstracts of the papers 
presented at the VI All - Union Herpetological Conference. 
Leningrad. "Nauka." 1985:130. (1 page). 

MAKAYEV, V. M. 1982. Present condition and problems of conservation 
of the desert monitor lizard (Varanus griseus). Naochnie Osnovi I 
Patsionalnhogo Ispolzovaniya Zhivotnoho Mira. Moscow. 1982:36-
42. (5 pages). 
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NEWSNOTES 

Announcing AmphibianDecline 

AmphibianDecline is an Internet forum established to facilitate 
the exchange of information on the biology and conservation of 
declining amphibians. Topics of discussion might include 
information on the status of particular species or populations as 
well as research findings on how disease, UV radiation, population 
genetics, acid precipitation, pesticides, non-native species, etc., 
are affecting amphibian populations. discussions about potential 
causes of decline and techniques for conducting surveys or 
measuring relevant factors are also encouraged. 

Subscribers to the forum will receive all E-mail sent to 
AmphibianDecline and may also send messages which will 
automatically be distributed to other AmphibianDecline 
subscribers. 

If you have E-mail access to the Internet, you can subscribe to 
AmphibianDecline. To subscribe, send a message to 
listproc@ucdavis.edu . The subject should be Subscribe and the 
message needs to be: 

Subscribe AmphibianDecline Firstname Lastname 

Use your own first and last name. Do not include anything else 
in the message. You will receive confirmation that your 
subscription has been received as well as information on how to 
send messages to AinphibianDecline and how to end a  

subscription. For additional information or comments, contact: 
Gary M. Fellers, Research Biologist, National Biological Survey, 
Point Reyes National Seashore, Point Reyes, California 94956, 
USA. Tel. 415-663-8522; e-mail: gmfellers@  ticdavis. edu . 

ISSCA Announces Reduced Student Rate 

The International Society for the Study and Conservation of 
Amphibians (ISSCA) was founded in 1988 in Paris, France. The 
aims of ISSCA are to contribute (I) to the study and knowledge of 
amphibians (batrachology), (2) to the conservation of amphibians 
and to that of their environment, (3) to the establishment, 
reinforcement, and facilitation of bonds between batrachologists, 
and (4) to the promotion of batrachology as an independent 
scientific discipline. 

Four times a year, ISSCA publishes the journal Alytes, which 
features original, peer-reviewed papers in English, French, or 
Spanish in any discipline dealing with amphibians. A "Guide for 
Authors" can be obtained from either of the addresses listed below 
or from a recent issue of the Journal. 

The regular rate for a 1995 subscription to Alytes and 
membership in ISSCA (which includes a news bulletin, Circalytes) 
is $54.00 for individuals and $108.00 for institutions. Beginning 
this year, students may subscribe to Alytes and hold membership 
in ISSCA for half price ($27.00). Payment may be sent in U.S. 
dollars (make check payable to "ISSCA") to Mark L. Wygoda, 
ISSCA Deputy Treasurer, P.O. Box 92000, McNeese State 
University, Lake Charles, Louisiana 70609, USA. Payment in 
French francs (270 FF regular rate; 135 FF student rate; 540 FF 
institutional rate) may be sent to ISSCA, Laboratoire des Reptiles 
et Amphibiens, Museum national d'Histoire naturelle, 25 rue 
Cuvier, 75005, Paris, France. 

Herpetology Combined Museum 
Collections Database 

The Department of Herpetology, California Academy of 
Sciences is host to the Herpetology Combined Museum Collections 
Database. At present, the entire herpetological holdings of the 
following institutions are on-line and accessible: California 
Academy of Sciences (CAS), Carnegie Museum (CM), Louisiana 
State University (LSUMZ), Texas Natural History Collection 
(THNC), University of California, Berkeley (MVZ), University 
of Texas, Arlington (UTA), Smithsonian (USNM), and the 
Peabody Museum, Yale (YPM). In addition, the database includes 
the Caudata and Gymnophiona holdings of Harvard University 
(MCZ). 

Data are limited to numbers of specimens held in each institution 
by genus and/or species; i.e., who has what and how many. The 
HCMC Database is accessible by (I) searching gopherspace via 
Veronica using the keyword "herpetology," (2) by accessing the 
CAS gopher directly: %gopher gopher.calacademy.org ; or (3) via 
World Wide Web: http://www ,calacaderny.org , 

Institutions wishing to add their data to the HCMCD should 
contact: Jens Vindum, California Academy of Sciences; e-mail: 
jvindum@calacademy.org  or Jose Rosado, Museum of 
Comparative Zoology; e-mail: jrosado@mcz.harvard.edu.  

Submitted by: Robert C. Drewes, Curator & Chairman, 
Department of Herpetology, California Academy of Sciences, 
Golden Gate Park, San Francisco, California 94118-4599, USA. 
e -mail: casherp@mercury.sfsu.edu.  
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a concise description of their project with a detailed budget (no 
more than four pages, double spaced) and a brief curriculum vita 
to Bob Herrington, Research Advisory Committee, Department 
of Biology, Georgia Southwestern College, Americus, Georgia 
31709, USA. Deadline for receipt of proposal to be considered 
for the 1995 award is 31 August 1995. 

Texas Natural History Collections Databases 

The Texas Natural History collections (TNHC), a division of 
Texas Memorial Museum of the University of Texas at Austin, is 
pleased to announce availability of collections databases and 
collections-related files: 

http:/www.utexas.eduidepts/Inhc/.www.  
gopher://gopher.utexas.edu:3003/11/pubitnhc  

(or follow gopher menus: Texas; University of Texas Austin; 
Colleges and Departments; College of Natural Sciences; Texas 

Natural History Collections) 

WAIS-indexed databases from the ichthyology and herpetology 
collections are searchable. We are also pleased to provide related 
collaborative projects through the same location. The Business 
Office of the American Society of Ichthyologists and 
Herpetologists (ASIH), now based at TNHC, provides (WWW & 
Gopher) an updated membership directory, meeting 
announcements, and general information about the society. Finally, 
the University of Texas Biodiversity Resources and Collections 
(UT-BRAC) collaborative project (WWW & Gopher) provides 
links to other natural history and biodiversity resources at UT 
Austin. 

Please contact us should you experience any difficulties 
accessing these files, or with your comments and questions. Dean 
A. Hendrickson, Curator of Ichthyology (e-mail: 
deanhend@mail.utexas.edu;  tel. 512-471-9774; fax 512-471-
9775); David C. Cannatella, Curator of Herpetology (e-mail: 
catfish@mail.utexas.edu);  or Carol K. Malcolm, Collections 
Manager for Ichthyology and Herpetology (e-mail: 
cmalcolm@utxvms.cc.utexas.edu),  

Charles Stearns Grant-in-Aid for Herpetological 
Research at the California Academy of Sciences 

The Department of Herpetology is pleased to provide limited 
financial aid—mostly to cover round trip transportation and limited 
per diem expenses—to graduate students who wish to visit our 
collections to support research in systematics. 

Proposals should include a short—no more than one page—
description of the research project. a budget, and a letter of support 
from the student's faculty advisor. 

Proposals are due on 15 October 1995, with notification by 1 
December 1995. Grantees are expected to complete their Academy 
visit by 15 September 1996. Please call 415-750-7037 for further 
information. 

Send proposals to: Herpetology Research Grants, Department 
of Herpetology, California Academy of Sciences, Golden Gate 
Park, San Francisco, California 94118-4599, USA. 

Call for Student Proposals 

The J. Larry Landers Student Research Award is presented 
annually to the best student research project concerning the biology 
of the gopher tortoise, Gopherus polyphemus, or any aspects of 
its sandhill community. This would include vegetation 
management practices and burrow commensals. Recent awards 
have averaged $400. Students interested in applying should submit 

Murphy Retires from Dallas Zoo 

James B. Murphy, Curator of the Department of Herpetology 
at the Dallas Zoo, will retire as of 1 June 1995. His new address 
after this date will be: National Zoo, clo Herpetology Department, 
3000 Connecticut Avenue, N. W., Washington, D.C. 20008, USA. 

Dallas Zoo Rattlesnakes Available 

The Dallas Zoo is willing to donate a laboratory colony of 
amelanistic western diamondback rattlesnakes (Crotalus atrox) 
with anomalous variable scalation to a researcher interested in 
continuing a study of phenotypic variation of scutellation in this 
taxon. Two publications have resulted from data obtained from 
this group of snakes which includes virtually "scaleless" 
individuals (Murphy et al. 1987, Herpetologica 43:292-300; 
McCrady et al. 1994, Zoo Biology 13:95-106). Send proposal to: 
Fred LaRue, Deputy Director of Animal Operations, Dallas Zoo, 
621 East Clarendon Drive, Dallas, Texas 75203, USA. 

Amphibians and Pest Control 

With the current interest in diversification in farming, and a 
progressive move to more environmentally-friendly organic 
farming systems, the Ministry of Agriculture in Britain has 
commissioned a review of the current state of knowledge on the 
role that amphibians play in the control of invertebrate pest species, 
with particular reference to organic farm systems. I am currently 
working on this project along with Pim Arntzen at the University 
of Bangor, Wales, United Kingdom. 

Although popular accounts exist of examples of amphibians as 
biological control agents, many of these are out of date and 
probably do not reflect the current state of affairs. We are interested 
in getting a range of views on the following issues: 

I. Incidences where a decline in amphibian numbers has resulted 
in pest/insect outbreaks and/or an increase in pesticide use. 

2. Any examples of organic agriculture in which amphibians 
have been especially encouraged for their function in pest control. 

3. Evidence of the persistence of amphibian populations in 
association with farm ponds, ditches, etc., or agricultural 
environments in general. 

4. Any other thoughts on the role amphibians may play as 
controllers of invertebrate numbers. 

To be incorporated in the present survey, information must be 
received by 15 July 1995. Please reply to John Wilkinson do Pim 
Arntzen on BSS181@Bangor.ac.uk , or in writing to: John W. 
Wilkinson, School of Biological Sciences, Brambell Building, 
University of Bangor, Gwynedd LL57 2UW, United Kingdom. 
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Bullfrog Harvest Information Needed 	Addendum to Wilfred T. Neill Bibliography 

The Ontario Ministry of Natural Resources is currently trying to 
build a case to end the commercial and recreational harvesting of 
American bullfrogs (Rana catesbeiana) in the province. 
Consequently, information is needed to support this change. Study 
results from the northeastern U.S. or midwestern states would be 
especially useful. Any recent information that you can provide that 
relates to bullfrog conservation, management, or population declines 
would be very helpful. Please send information to: Kevin Lamacrafi, 
Information Officer, Brockville Area Office, P.O. Box 605,10 Oxford 
Avenue, Brockville, Ontario, Canada, K6V 5Y8. Tel. (613) 498-9625 
or e-mail: SOrchard@RBMLOTRBCM.GOV.BC.CA.  

DAPTF Bullfrog Introduction Questionnaire 

Investigations into amphibian declines sometimes indicate that 
introduced species are involved. Many amphibian workers are 
concerned that bullfrog introductions are responsible for severe 
damage to native faunas, especially other amphibian species. 
Although bullfrogs have already been introduced to many 
countries, and hence much damage may already have been done, 
new ranching operations or introductions are still being considered 
in areas outside this species' natural range. New bullfrog farming 
ventures are still initiated because of the appeal of financial return 
for a small investment. However, we know of no such operation 
which has been commercially successful. 

Mike Lannoo, the Declining Amphibian Populations Task Force 
(DAPTF) Coordinator for the U.S., has recently been invited to 
join the Invasive Species Specialist Group of the Species Survival 
Commission, as an advisor on amphibian matters. The DAPTF 
has alerted this Specialist Group to the problems posed by bullfrogs 
becoming established outside of the natural range, with the result 
that the ISSG has proposed aiming recommendations at 
governmental levels. In order to provide a sound basis for these 
recommendations the DAPTF wishes to collate information on 
bullfrog introductions to establish the true magnitude of the 
problem. We need and welcome your contributions. We would 
like to know: 

1. Sites/countries of bullfrog introductions (if possible 
distinguishing between direct introductions, escapes from farms/ 
ranches, and incidental introductions via fish stocking). 

2. Information on the impacts on native fauna. 
3. Information on known eradication measures—successes or 

failures. 
4. Whether any known bullfrog farms/ranches have been 

economically viable. 
5. Any other comments that may be of importance. 

In order to draw up firm conclusions, we would be grateful if 
literature could be cited in your response. Alternatively, if you 
can pass on personal observations, then a note of your professional 
status (e.g., wildlife manager, professional ecologist, etc.) would 
add weight to any conclusions drawn. In addition, please supply 
your address and phone number for any necessary follow-up 
inquiries. Please send information to: Michael Lannoo, Muncie 
Center for Medical Education, Rm. 209 Maria Bingham, Ball State 
University, Muncie, Indiana 47306-0230, USA; e-mail: 
00mjlannoo@bsuvc.bsu.edu.  

In 1993 we published a biographical sketch and bibliography 
of Wilfred T. Neill (Liner et al. 1993. Smithsonian Herp. Infor. 
Serv. 95:1-24). At that time we felt reasonably sure that all pub-
lications of this prolific author were covered but this was not the 
case. Recently, a publication that we overlooked was brought to 
our attention by C. Kenneth Dodd, Jr., to whom we are grateful. 
The citation is: Neill, W. T. 1964. Road log, pp. 7-10 In: W. 
Auffenberg, W. T. Neill, T. H. Patton, and S. D. Webb. Guide-
book 1964 Field Trip in Central Florida. Soc. Vert. Paleo. Ann. 
Meeting. Sponsored by the University of Florida and the Florida 
Geological Survey, Gainesville, Florida. 15 November 1964.52 
pp. 

Ernest A. Liner 310 Malibou Boulevard, Houma, Louisiana 
70364-2598, USA, and David L. Auth, Department of Herpetol-
ogy, Florida Museum of Natural History, Museum Road, Uni-
versity of Florida, Gainesville, Florida 32611-2035, USA. 

Transfer of Sensitive Information 

The National Biological Service is formulating a policy on 
protecting sensitive location data (e.g., breeding sites for endangered 
amphibians). To develop a policy that suits the needs of all 
vulnerable taxa will require input from many persons. If you know 
of a situation where ad lib information transfer could damage a 
wild population or taxon, send a one paragraph description of the 
circumstances to: Dr. David H. Ellis, Endangered Species Research 
Branch, Patuxent Environmental Science Center; 11510 American 
Holly Drive, Laurel, Maryland 20708-4019, USA. 

MEETINGS 

Meetings Calendar 

15-19 June 1995—Annual Meeting of the American Society of 
Ichthyologists and The Herpetologists' League. University of 
Alberta, Edmonton, Alberta, Canada. Contact Dr. Joseph S. 
Nelson, Department of Biological Sciences, University of Alberta, 
Edmonton, Canada T6G ZE9. Tel. (403) 492-4741. Fax (403) 492-
9234. 

23-25 June 1995—International Gecko Society Symposium. 
Palm Mountain Resort, Palm Springs, California. Contact IGS 
Symposium, P.O. Box 370423, San Diego, California 92137-0423, 
USA. 

6-10 July 1995—International Congress of Chelonian Conser-
vation. Tortoise Village, Gonfaron, France. Contact: Secretariat, 
SOPTOM, B.p. 24, 83590 Gonfaron, France. Tel. (33) 94 78 26 
41. Fax (33) 94 78 24 27. 

8-13 August 1995—Annual Meeting of the Society for the Study 
of Amphibians and Reptiles. Appalachian State University, Boone, 
North Carolina, USA. Refer to meeting announcement on page 
58 of this issue for contact numbers and detailed information. 
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25-30 August 1995-2nd International Asian Herpetological 
Meeting. Ashgabat, Turkmenistan. Contact: Theodore J. 
Papenfuss, Museum of Vertebrate Zoology, University of Cali-
fornia, Berkeley, California 94720, USA. Refer to meeting an-
nouncement below. 

26-29 October 1995-2nd Annual Conference of the Associa-
tion of Reptile and Amphibian Veterinarians (ARAV), Sacramento, 
California, USA. Refer to meeting announcement below for fur-
ther details. 

Mid-April 1996-2nd International Conference on the Biology 
and Conservation of the South Asian Amphibians and Reptiles, 
University of Peradeniya, Sri Lanka. Deadline for receipt of ab-
stracts 30 August 1995. Contact: Anslem de Silva, Conference 
Director, Faculty of Medicine, University of Peradeniya, Sri 
Lanka. Tel. 94-08-88130. Fax 94-08-32572. 

Second International 
Asian Herpetological Meeting 

The Asiatic Herpetological Research Society, Institute of Zool-
ogy, Academy of Sciences of Turkmenistan, and Nikolsky's Her-
petological Society under the Russian Academy of Sciences will 
hold the Second International Asian Herpetological Meeting in 
Ashgabat, Turkmenistan from 6 to 10 September 1995. 

Ashgabat is the captial of Turkmenistan. It is situated between 
the foothills of the Kopet-Dagh Mountains and the Kara-Kum 
desert. This area is of great herpetological interest. About 80 spe-
cies of amphibians and reptiles including the Desert Monitor 
(Varanus griseus) and Central Asian Cobra (Naja oxiana) occur 
in the vicinity of Ashgabat. Excursions will be arranged to visit 
natural habitats and cultural sites in this country. 

Persons interested in attending the meeting should contact any 
of the following individuals to register or to obtain additional in-
formation: 

Dr. Sc. Sakhat M. Shammakov, Institute of Zoology, Academy of 
Sciences of Turkmenistan, 744000 Ashgabat, Azady Street 59, 
Turkmenistan. Tel. (363-2) 25-37-91; fax (363-2) 25-37-91 or 
(363-2) 29-04-92. 

Dr. Theodore J. Papenfuss, Museum of Vertebrate Zoology, Uni-
versity of California, Berkeley, California 94720, USA. Tel. (510) 
642-3567; fax (510) 643-8238; e-mail: asiaherp@uclink2.  
berkeley.edu . 

Dr. Sc. Natalia B. Ananjeva, Department of Herpetology, Zoo-
logical Institute, Russian Academy of Sciences, 199034 St. Pe-
tersburg, Russia. Tel. (812) 218-07-11 or 218-03-11; fax (812) 
219-29-41; e-mail: anb@zisp.spb.su.  

2nd Annual ARAV Conference 

The Association of Reptile and Amphibian Veterinarians 
(ARAV) will hold its second annual conference 26-29 October 
1995 at the Radisson Hotel in Sacramento, California. 
Herpetoculturists, professional herpetologists, veterinarians, and 
students are invited to attend. Workshops on basic and advanced 
herptile medicine and surgery, as well as presentations on herp 
husbandry, reproduction, conservation, medicine, surgery, and 
research will be included in the three day event. 

For conference registration or ARAV membership information 
contact: Wilbur Amand, VMD, P.O. Box 605, 1 Smithbridge Road, 
Chester Heights, Pennsylvania 19017, USA. Fax (215) 387-2165. 

III Congreso Latinoamericano de Ecologia 

The 3rd Latin American Congress of Ecology will be held at 
the Universidad de Los Andes, Merida, Venezuela, from 22-28 
October 1995. Deadline for receipt of abstracts is 30 July 1995. 
Fees are US $100 (regular) and US $70 (students). 

For more information, please contact Dr. Jaime E. Pefaur, 
Executive Secretary, 111 CLAE, Fax (58) 74 401286; e-mail 
CLAE@ttla.ve . 

1995 ASC Annual Meeting at UC Berkeley 

The 1995 ASC Annual Meeting will be hosted jointly by the 
University of California, Berkeley and the California Academy 
of Sciences on 30 June – 2 July. The meeting will feature a 
workshop on "Natural History Collections on the Information 
Superhighway." Partnerships among systematics collections of 
various kinds, and state and federal agencies will be the topic of 
another session. 

Representatives of NSF, the National Biological Service, and 
EPA have been invited to talk about government partnerships and 
information superhighway issues. Speakers will address efforts 
to create a National Biodiversity Information Infrastructure or 
Center for Biodiversity Information, and the role of systematics 
databases therein. A representative of Conabio, Mexico's 
biodiversity center, has also been invited. 

For registration and hote information, contact: ASC, 730 11th 
Street, NW Second Floor, Washington, D.C. 20001-4521; Tel. 
(202) 347-2850; fax (202) 347-0072. 

Herpetological Review Now On-line 
A pre-publication listing of the contents of each issue of HR is 

now available from several on-line sources. Postings should occur 
approximately one month before the publication of the next issue. 
This service should be helpful to herpetologists in countries where 
mail delivery is unpredictable, as well as providing pre-publica-
tion information to other interested persons. HR's on-line contents 
listing is available from the following: 

Herp-Net — direct dial to 215-464-3562 (300-2400bps 8-N-1) or 
215-698-1905 (9600, 14.4kbs) 24 hours per day. Select "Herp. Re-
view" menu item. 

Via Usenet newsgroup, "sci.bio.herp" (use any newsreader avail-
able on your network account), look for the posting "Herpetologi-
cal Review Contents." 

The Herpetology World Wide Web at Harvard, maintained by 
Michael Eisen, can be accessed at: 

http://xta  l200.harvard.ed us 8000/herp 
Then select the menu item "Current Contents of Herp Journals." 

Via the FIERP-L distribution list available to any Internet address. 
To subscribe send email to Listproc@xta1200.harvard.edu  with the 
phrase "subscribe HERD-L <your name>" in the body of the mes-
sage. 

On the commercial CompuServe Information Service in theirAni-
mal Forum [Go Petstwo] reptile/amphibian library section 6. Search 
by keyword "SSAR." On America Online, under "pet" section, 
search reptile files. 

This service is made possible by Mark Miller and the Herpe-
tology On-Line Network. Miller can be reached by FAX at 215-
464-3561 or Internet email: mmiller@tjuvm.tju.edu.  
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REGIONAL SOCIETIES 

Regional Herp Society Conference at 
SSAR Annual Meeting 

The annual SSAR meeting this August will feature a Regional 
Herpetological Society Conference consisting of eight 
presentations. The conference, designed to share ideas, programs, 
and projects relating to regional herpetological societies, is 
scheduled for Thursday, 10 August, from 0845 to 1500 hours. Al 
individuals attending the SSAR meeting are invited to attend any 
or all of the papers. The program appears below: 

Welcome and Introductions 
"Producing a High Quality Regional Herpetological Society 
Newsletter, with or without a Computer," by J. C. Beane and 
B. Bartholomew. 
"Mid-Ohio Herpetological Society's 'Counselor's Corner, — 

 by S. Highley. 
"Public Involvement in the Protection of Endangered Rep-
tiles in Ontario," by B. Johnson, D. Martin, and B. Porchuk. 
"Tax-Exempt Status for Herpetological Societies: Is it Worth 
the Hassle?" by M. Kikta. 
"Contributions Which Non-academic Herpetologists Can 
Make to the Scientific Study of Declining Amphibian Popu-
lations," by S. Moody. 
"Regional Herpetological Societies and the Science Olym-
piad," by G. W. Renwick and M. J. Rosenberg. 
"Marketing Herpetology," by J. H. Schoenfelder. 
"North Carolina Herpetological Society: Educational and Re-
search Endeavors," by A. Somers. 
"Educational Programs of the Long Island Herpetological 
Society," by P. R. Warny, Jr. 
Open Forum: "Regional Herpetological Societies—Where 
Do We Go from Here?" 

A display of regional herpetological society newsletters 
representing about 75 regional societies will be available for 
viewing throughout the SSAR meeting. For further information 
about this conference, contact the Regional Society Liaison (see 
inside back cover). 

NOAH Journal Revived 

The Journal of the Northern Ohio Association of Herpetologists 
is a semi-technical publication. Articles are of general interest to 
the amateur and professional herpetologist and herpetoculturist. 
Suitable articles for publication in the Journal range from original 
research to notes on captive husbandry or summary manuscripts 
on a specific topic within herpetology. After a several year leave 
of absence, the Journal is again being published by NOAH. 
Currently, efforts are being made to produce a semi-annual 
publication. Titles in the current issue include: "A review of 
temperature-dependent sex determination in reptiles," by Mark 
S. Wilson; "Over de soorten zeilhagedissen van het geslact 
Hydrosaurus (About the sail lizard species of the genus 
Hydrosaurus)," by Gerard Visser and Judith van der Koore 
(translated by Bert Langerwerf); "Heterodon and other not-so-
harmless 'harmless' snakes," by Mark T. Witwer; "The reptiles 
of the Dalby District and adjacent parts of the Darling Downs 
(Queensland)," by Raymond Hoser and John Scanlen. 

For more inforamtion on J. NOAH, contact Gregory J. Watkins-
Colwell, Editor 2323 N. Knoll, Beavercreek, Ohio 45431, USA 
(e-mail: GJWC@aol.com).  For more information on membership 
in NOAH, write to: NOAH, Department of Biology, Case Western 
Reserve University, Cleveland, Ohio 44106, USA. 

Texas Herpetological Society 
Grants-in-Herpetology 

Amount: Requests should not exceed $500. 
Who May Apply: Priority one: Non-professional herpetologists, 

including non-students, amateurs, public school undergraduates, 
and college undergraduates. Priority two: Professionals, graduate 
students, and wildlife biologists. 

Projects: All research projects dealing with Texas reptiles and 
amphibians, native or introduced, and dealing with conservation, 
natural history, distribution, evolution, systematics, ecology, 
behavior, physiology, or husbandry. 

Proposal Format: 
1.Typed, double-spaced, on one side of bond paper. 
2. Cover page: Should include a) title; b) amount requested; c) 

project term; d) name and address of principal investigator(s); e) 
occupation. 

3. Body: a) Clearly state the objectives; b) justify based on 
previous research or a lack thereof; c) define the relationship 
between the disposition of funds and the expected results; d) define 
the qualifications of all investigators in the project; and e) include 
a letter of agreement from each consultant. The body should not 
exceed 2500 words. 

4. Budget: Budget items should be listed and justified. Funds 
requested can not be used for salaries. 

5. Literature Citations: literature citations in the body should 
be referenced. 

Report: In the event an award is made, a report as to the results 
and deposition of funds must be submitted to the Secretary/ 
Treasurer within six months of the completion date stated in the 
proposal. A final report is required following the completion of 
the project. 

Entry: An original and four copies of the proposal should be 
submitted to the Secretary/Treasurer prior to 1 January 1996. The 
number of awards made will depend on the number of requests 
and the amounts requested. The awards will be announced on 15 
March 1996. 

Send proposals to: David Haynes, Sec./Treas., Texas 
Herpetological Society, 1810 W Mulberry, San Antonio, Texas 
78201, USA. 

Agkistrodon c. contortrix (Southern Copperhead). USA: South Carolina; Jasper 
Co. Illustration by Chuck Smith. 
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OBITUARY 

In Remembrance of C. J. McCoy 

C. J. (Jack) McCoy passed from this life on 7 July 1993 (see 
Herpetologica 50:379-382 for traditional obituary), yet through 
our recollections he lives on; our memories, in a sense, and his 
influence upon us, provide him immortality. The following 
collection of anecdotes from friends and colleagues embodies Jack 
as we knew him. Ranging from personal to field experience, each 
submission we received has been edited and presented accordingly. 

Living in close quarters, sometimes under adverse conditions, 
exposes character; in a herpetologist it often unleashes a 
competitive spirit with, in Jack's case, tolerance and humor often 
in evidence: 

"In June 1985, Ellen Censky, Paul Freed, Jack, and I went to 
Belize. We split up into two field teams; it was suggested that I be 
given a handicap since Ellen was my field partner. Jack and Paul 
returned with a couple of lizards. Ellen and I brought back 
Sphenomorphus cherriei, Micrurus diastema, Drymarchon corais, 
and a large Bolitoglossa dofleini, a new record for the country. 
We accepted bragging rights for the day's collections, brought 
out the 6 foot Drymarchon, and draped it across our shoulders for 
Jack's trophy picture. I first saw that photograph as a special label 
on a bottle of wine given to my wife on her 40th birthday. When 
confronted by the photo, supposedly taken in Australia of me and 
a lady herpetologist, all I could say was 'I don't remember any 
lady herpetologist in Australia.' One can imagine the discussion 
that followed; we were in a room filled with herpetologists. Jack, 
as he often did, got the last laugh." (Ray E. Ashton, Jr.) 

"In 1964, P. Maslin, C. Carpenter, D. Tinkle, 0. Cuellar, B. 
Clarke, Jack, and I went to the islands in the Sea of Cortez. On 
that trip I learned of Jack's abilities as swimmer, diver, lizard 
chaser, and humorist. Aboard ship Jack supplemented our diet 
from the sea: he and Orlando often skin dived for groupers on the 
fringes of the islands. Jack often swam with no clothes on. As a 
result, he developed a good tan, took on the appearance of a 
Mexican, and often sang like one, especially after a few beers." 
(James R. Dixon) 

"During a field trip in Virginia, meal preparation was a group 
effort. Three days into the week Jack fixed a large pot of spaghetti. 
We all ate heartily, and there were few leftovers (or so we thought). 
The next morning there was more spaghetti in the pot than we 
had before supper; it seemed to multiply on its own. For the next 
three days Jack taught us that one could always eat spaghetti, 
even at breakfast!" (Joe and Wendy Mitchell) 

"Jack was nearly always reserved in reaction and comment. At 
Reelfoot Lake, he, Dick Vogt, and I set out across the main southern 
basin of the lake. Dick ran the motor on the Carnegie's boat at 
full throttle, appropriate in most big lakes, but this lake is replete 
with barely submerged stumps and other snags. As the boat 
gathered speed, the prop would hit a stump and come flying out 
of the water with a whine. Jack simply frowned at Dick. Dick 
finally responded with 'Well, what do you want us to do—take a 
leisurely tour of the lake or get there and catch turtles?' The motor 
continued to function and survived nearly a dozen similar insults; 
Jack displayed only a few mildly 'ruffled feathers. —  (Michael A. 
Ewert) 

With many of us, we suspect, the persona presented at work is 
a mere reflection of our true persona. With Jack, however, one 
noted little change between home, work, or play. One such 
example was suggested by Alvin Braswell. 

Photograph courtesy R. B. Bury. 

"In 1982, John Cooper and I arrived at Cape Hatteras the day 
Jack and Patsy McCoy were leaving (their fishing trip had not 
been too successful). As we arrived, two fishermen were dragging 
hugh bluefish across the road in front of the motel. Cooper and I 
grabbed our rods, and headed for the beach—following the drag 
marks in the sand. I had hardly gotten my bait into the water when 
a gentle bite turned into a tug-of-war that must have lasted 10 
minutes. As [ hoisted the bluefish out of the surf, I commented to 
Cooper that this quick catch was going to tear Jack up. Just then 
we saw Jack (carrying two large bluefish) and Patsy coming toward 
us. While he and Patsy had stopped to talk with some fishermen, 
3 fifteen-pound chopper blues scooted up the beach right at their 
feet! My quick catch, coupled with the beach assault, would have 
driven many fishermen into a frenzied kicking of sand and shouting 
of profanity, but Jack handled it in the calm, rational manner that 
was typical of his approach to life. He always derived as much 
joy from the fish that others caught as he did from his own." 

Straight-forward in his approach to inter-personal relationships, 
Jack became close personal friend, mentor, and confidant to many 
of us. Several examples of his sensitivity, patience, and ability to 
cooperate under trying circumstances were provided among the 
tributes we received. In addition to the excerpts provided below, 
we received contributions expressing similar sentiments from R. 
Bruce Bury, Roger Conant, and Hobart M. Smith; space limitations 
preclude our including them al]. 

"Jack was both a vigorous and prominent scientist, and a 
compassionate human being. When a museum curator felt entitled 
to my entire dissertation collection, even though he had provided 
no previous material assistance, I told him that my collection would 
go to Carnegie Museum. It specialized in herps from the region, 
and Jack had offered to reimburse me for the collection; 
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reimbursement was critical—I needed to pay my dissertation 
typist. The curator threatened to reject my dissertation unless Jack 
withdrew his offer. Jack withdrew his offer accordingly, then called 
to say that he would purchase the collection six months after my 
dissertation was approved. The curator was appeased, my needs, 
and the needs of the Carnegie, were met. All accomplished with 
neither confrontation nor humiliation! Jack found the means to 
solve problems diplomatically, yet effectively." (Dave Morafka). 

"Jack was truly dedicated, and his influence will be felt for 
some time. In addition to his curatorial duties, he dedicated a lot 
of effort to the herpetological societies. He was a gentle soul, 
always willing to help others. Recently, when David Auth and I 
worked with Jack on a biography and bibliography of Wilfred T. 
Neill, I could tell he was delighted, in his quiet and unassuming 
way, whenever he located a reference or tidbit on Neill that we 
had not yet found. It was a pleasure to be skunked by Jack!" (Ernie 
Liner). 

"A calming voice, a steady presence. Our friendship was fueled 
by shared friends and museum and societal business. 
Conversations, often as not, were over the phone or asides during 
committee meetings. These shared moments are remembered 
because of their helpfulness, but more fondly remembered are 
the all too infrequent field and social ones—an exchange of verbal 
barbs as we put on our boots to search for Clenimys muhlen.bergii 
in an Erie Co., Pennsylvania, bog; sipping a pint in the Rutherford 
College pub and watching the frenzied and competitive 
interactions of colleagues and friends; and other flashes of 
conviviality as our professional paths brought us together and led 
us apart." (George R. Zug). 

"I knew Jack as a person possessing honesty and integrity. He 
was never afraid to express his feelings or to admit his own 
shortcomings; he could be extremely blunt, but he was never 
malicious. I could always trust Jack for as direct and lucid an 
explanation of any situation as was possible. Jack was truly my 
mentor; whatever successes I achieve are due in large measure to 
his steady encouragement. Jack knew very well of the condition 
that would cause his death, and he faced it with dignity and quiet 
courage. He lived life fully to the very end, and that is the legacy 
I carry with me." (Andy Price). 

"Jack was an easy person to work with; he was an ideal 
collaborator always pulling his share, or more. Distance was never 
a problem; Jack was a great correspondent and always responded 
in a timely fashion. He was also the consummate editor, often 
sending manuscripts back with more marginalia than text. He 
admitted to having a 'heavy hand,' but his recommendations 
always made significant improvements in quality and 
presentation." (Jeff Lovich). 

"I admired his efforts at training people from other countries. 
Interaction with specialists is not as readily available abroad as it 
is here. I also remember Jack's sense of humor; it was so subtle 
that it was often some time after a conversation had concluded 
that one realized a response had been `tongue in cheek.' His humor 
supplemented his willingness to support training, his kindness, 
and his patience." (Carl Gans). 

"Jack was born in Texas, grew up in Oklahoma, and spent over 
half his life trying to get out of Pittsburgh. Once while I was a 
postdoc at Carnegie and preparing to make plane reservations for 
a field trip to Mexico he suggested I `,..make the reservation 
Miami-Cozumel-Pittsburgh...I'll drive you to the airport.' It was 
late February, cold and dreary in Pittsburgh. We drove to Florida, 
stopped at Little Talbot Island State Park, bought a sack of fresh 
oysters, raked up a bushel of clams, bought a bottle of Tequila, 
and sat on the beach, fished, ate, and talked for two days—in 
warm weather." (Richard C. Vogt). 

"In addition to his endless patience, his wonderful sense of 
humor, and his willingness to help others, Jack was an 
accomplished scientist in and out of the field of herpetology. I 
remember having lunch with him once at a small restaurant. He 
bit into a fish sandwich and, with joyous rapture, rattled off the 
scientific name of the fish he was eating! `Are you serious?' I 
asked. 'How can you tell what it is just by biting into it.' His 
hearty laugh told me that the fish wasn't the only one who got 
`caught.'" (Paul Freed). 

"Jack supported the efforts of many an aspiring herpetologist; 
our relationship began in 1960, and continued throughout the 
development of my career. His support and advice guided me 
through a stint in the Peace Corps and a four-year term with the 
U.S. Navy (in Spain). While I was overseas, Jack answered my 
questions--often delivered twice weekly by post—and kept me 
"in touch" with the world, herpetological and otherwise. When I 
returned to the U.S., he guided me to my first professional position. 
Later he would edit manuscripts, write letters of recommendation, 
support grant applications, and provide meals and lodging at his 
home. I knew him well, considered him my best friend, yet never 
got the chance to know him well enough. In agreement with many 
of those who contributed to this tribute, I, too, shall feel the loss 
for many years to come." (Stephen D. Busack). 

"You gotta be tough to be a herpetologist,' Patience is a virtue,' 
`No teasa da curator'—the three rules in the Section of Amphibians 
and Reptiles, Carnegie Museum of Natural History. Jack was my 
teacher, my boss, my mentor; most of all, he was my friend. It 
will not be easy for me to get used to the idea that Jack is gone 
and that a source of profound advice and direction will no longer 
be there. We'll all miss you, Jack." (Ellen J. Censky). 

Edited by 
STEPHEN D. BUSACK 
National Fish and Wildlife Forensic Lab 
1490 East Main Street 
Ashland, Oregon 97520, USA 

and 
ELLEN J. CENSKY 
Section of Amphibians and Reptiles 
Carnegie Museum of Natural History 
4400 Forbes Avenue 
Pittsburgh, Pennsylvania 15213, USA. 

SSAR World Wide Web Page 

SSAR has expanded its presence in cyberspace. 
In addition to the on-line postings for Herp. Review 
mentioned elsewhere in this issue, SSAR has be-
gun a World Wide Web Page. Set your browser to 

http://falcon.cc.ukans.edui-gpisani/SSAR.html  

and check us out. The site still is under construction, 
but more useful things are being added weekly. 
FORMER OFFICERS, EDITORS, COMMITTEE 
MEMBERS: please review the file "SSAR Officers 
and Editors" to check that your data are up-to-date. 
This file will be used eventually in a history of the 
Society. Send changes to George Pisani 
(gpisani @falcon.cc.ukans.edu ). 
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LEGISLATION & CONSERVATION 
Call for information on the status of amphibians and reptiles: This 

column serves to update the herpetological community on the regulatory 
status and protection measures implemented for rare, threatened, and 
endangered hems. We are in need of more information especially on the 
State and Province level. Please send pertinent information to the Sec-
tion Editor. 

USA: Department of the Interior: The U.S. Fish and Wildlife 
Service was petitioned on 15 September 1994 by the Biodiversity 
Legal Foundation (P.O. Box 18237, Boulder, Colorado 80308-1327, 
USA, tel. 303-442-3037) to list the Amargosa toad (Bufo nelsoni) 
as Endangered. The Amargosa toad is endemic to the Oasis Valley 
in Nye County, Nevada. According to BLF's petition, toads are 
known from only nine sites. The toads are dependent on springs 
within the valley. Grazing, exotic catfish, off-road vehicles, the 
battle for water rights, and a human population that has increased 
from 300 to 1800 in 30 years are included as threats. The USFWS 
currently lists B. nelsoni as Cl (Federal Register, Vol. 59, No. 219, 
15 Nov 1994). 

The USFWS has 90 days from the date of the petition was filed 
to rule whether the petition is valid, followed by one year to rule 
on the proposed listing. Those with comments should address them 
to: Ms. Sherry Barrett, USFWS, 4600 Kietzke Lane, Bldg. C, Reno, 
Nevada 89502, USA. Submitted by: Ronald W Marlow, 1634 
Serenada Ave., Las Vegas, Nevada 89109-2509, USA. 

USA: Department of the Interior: The USFWS has issued a fi-
nal rule listing the goliath frog (Conraua goliath) as Threatened. 
This huge amphibian is narrowly distributed in Central Africa and 
is vulnerable to commercial collection and to other problems (Fed-
eral Register, Vol. 59, No. 235, 8 December 1994). 

USA: Department of the Interior: The USFWS has issued a fi-
nal rule listing the arroyo southwestern toad (Bufo microscaphus 
californicus) as Endangered. The arroyo toad occurs exclusively 
in streams in southern California and northwestern Baja Califor-
nia, Mexico. The arroyo toad has been extirpated from an esti-
mated 75% of its former range. Threats to the survival of the spe-
cies include habitat degradation, predation, and small population 
sizes (Federal Register, Vol. 59, No. 241, 16 December [994). 

USA: The Humane Society of the U.S. A report entitled, "Live 
Freshwater Turtle and Tortoise Trade in the United States" is avail-
able free. Ask for the report on official university, non-profit, or 
herp organization stationary. Write to: Teresa Telecky, HSUS, 2100 
"L" Street NW, Washington, D.C. 20037, USA. Submitted by: Allen 
Salzberg, 67-87 Booth St. #5B, Forest Hills, New York 11375, USA. 

Convention on International Trade in Endangered Species 
(CITES): The CITES Secretariat issued notification to members 
to suspend imports of the following herptile species: Oriental rat 
snake (Plyas mucosus) [Peoples Republic of China and Indone-
sia], Indian bullfrog (Rana tigerina) and Asian bullfrog (R. 
hexadactyla) [India], ball python (Python regius) [Togo], and pan-
cake tortoise (Malacocherus tornieri) [United Republic of Tanza-
nia]. The countries from which these species originate have failed 
to implement the recomendations of the CITES Standing Commit-
tee such as creating national legislation for the protection of the 
species, and/or initiating studies to evaluate harvest levels and es-
tablish scientifically based sustainable-use management programs. 
Therefore, in accordance with the responsibility of the United States 
under CITES, and effective immediately and until further notice 
from the USFWS, no shipments of these species may be imported 
into the U.S. (Federal Register, Vol. 59, No. 234, 7 December 1994). 

USA: Florida: The Florida Game and Freshwater Fish Commis-
sion (GFC) is proposing a legislative package to restructure cur-
rent licenses and fees. The GFC proposes to increase the Venom-
ous Reptile permit from $5 to $25, and increase the license fees to 
exhibit or sell animals. Permits for scientific collection which are 
currently issued free would cost up to $75. Currently, anyone can 
collect any quantity of unprotected herptiles in Florida without a 
license or permit. The GFC proposes to require anyone collecting 
more that two specimens at one time to purchase a license of $11 
annually for residents, $150 annually for non-residents, or $25 for 
10 days for non-residents. To comment or obtain more information 
contact: Paul Moler (904) 955-2230 or Kevin Enge (904) 627-9674. 

CITES: At the Conference of CITES Parties held in Ft. Lauder-
dale, Florida, USA, 7-18 November 1994, the USFWS submitted 
a proposal to list all species of North American box turtles (genus 
Terrapene) in CITES Appendix II (except T. coahuila, which is 
already on Appendix I). Appendix II species are those that may 
become threatened with extinction unless trade is properly man-
aged and regulated. The proposal was adopted by consensus. Any 
future exports of box turtles by the United States or other CITES 
Parties will require a CITES export permit from OMA (U.S. De-
partment of the Interior, CITES Update #31, December 1994). 

At the CITES conference, a resolution was adopted that estab-
lishes new standards, procedures, and requirements for the tagging 
of all crocodilian skins in international trade. New guidelines for 
evaluating marine turtle ranching proposals were also adopted. 
Specifically, these guideline require a comprehensive biological 
assessment and monitoring of the population to be ranched, effec-
tive implementation of a national program for turtle conservation, 
development and implementation of regional protocols for coop-
erative conservation among range states, and adequate controls by 
proponents and importing parties to ensure the trade in ranched 
turtles does not stimulate illegal trade. 

Changes in status were approved for the following species of 
reptiles and amphibians (the new status follows each species in 
parentheses). Egyptian tortoise (Testudo kleinmanni) (App. I); black 
caiman (Melanosuchus niger), Ecuador population (App. II), Nile 
crocodile (Crocodylus niloticus), Zaire, Tanzania, Madagascar 
populations (App. II) and Somalia population (App. 1); estuarine 
crocodile (C. porosus), Australia and Indonesia populations (App. 
U); all tuataras (genus Sphenodon) (App. I); Golden toad (Bufo 
periglenes) (App. I); and golden mantella (Mantella aurantiaca) 
(App. II). 

USA: Virginia: An example of anti-environmental sentiment was 
unfortunately recently enacted in Virginia. The Chesapeake City 
Council, without objection from state wildlife officials, respond-
ing to a strong landowner rights movement, trespass concerns, and 
the ignorance and fears of the local public, demanded that research-
ers at Old Dominion University (ODU) and Christopher Newport 
University stop an eight-year radio-telemetry study of state-endan-
gered canebrake rattlesnakes (Crotalus horridus atricaudatus). The 
study was being conducted on a natural population in a city-owned 
park. Adjacent landowners and the Chesapeake Farm Bureau be-
came angry when they learned that the home ranges of the snakes 
included private property. The study was funded by private dona-
tions to the Virginia Department of Game and Inland Fisheries 
Nongame Program and was supporting several graduate students 
at ODU. Future funding, previously assured, is now in jeopardy 
for political reasons. 

KURT A. BUHLMANN 
SSAR Conservation Committee. 
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CURRENT RESEARCH 	 Molecular Biology & Systematics 

The purpose of Current Research is to present basic summaries and 
citations for selected papers from journals other than those published by 
the American Society of Ichthyologists and Herpetologists, The Herpe-
tologists' League, and the Society for the Study of Amphibians and Rep-
tiles. Limited space prohibits comprehensive coverage of the literature, 
but an effort will be made to cover a wide variety of taxa and topics. To 
ensure that the coverage is as broad and current as possible, authors are 
invited to send reprints to the Current Research section editor: Breck 
Bartholomew. 195 West 200 North, Logan, Utah 84321-3905, USA. Com-
ments and suggestions are also welcome. 

Ecology 

Using data collected between 1988-1992, Capula and Luiselli 
compared the fecundity of 12 cryptically colored adders to that of 
nine melanistic females. The melanistic females had a signifi-
cantly higher rate of reproduction which the authors attributed to 
their superior ability to thermoregulate in the cool high altitudes. 

CAPULA, M., AND L. LUISELLI. 1994. Reproductive strategies in alpine 
adders, Vipera berus. The black females bear more often. Acta 
CEcologia 15(2):207-214. 

A recent paper by Vitt and Caldwell examines resource utiliza-
tion and niche breadth for a community of two lizards species 
and eight frog species living in the Amazon forest leaf litter. Feed-
ing guilds, activity patterns, and prey type and size are compared 
for the ten species. 

VI -1-r, L. J., AND J. P. CALDWELL. 1994. Resource utilization and guild struc-
ture of small vertebrates in the Amazon forest leaf litter. J. Zool., Lond. 
234:463-476. 

Three recent papers discuss different aspects of varanid biol-
ogy and ecology. Tsellarius and Men'shikov determined that scent-
marking behavior in Varanus griseus is used to identify age, sex, 
and even individuals within a community. They also examined 
seasonal scent-marking behavior. Yeboah compared the body 
length-weight relationship, basking and roosting temperatures, 
feeding habits, and behavior of two African monitors. Pianka dis-
cusses the evolution of body size in two subgenera of varanids, as 
well as many other aspects of their ecology. A food web for 40 
species of Australian desert lizards is also presented. 

TSELLARIUS, A. Yu., AND Yu. G. MEN'SHIKOV. 1994. Indirect communica-
tion and its role in the formation of social structure in Varanus griseus 
(Sauna). Russian J. Herpetol. 1(2):121-132 

YEBOAH, S. 1993. Aspects of the biology of two sympatric species of 
monitor lizards Varanus niloticus and Varanus exanthematicus 
(Reptilia, Sauria) in Ghana. Arr. J. Ecol. 32:331-333. 

PIANKA, E. R. 1994. Comparative ecology of Varanus in the Great Victo-
rian Desert. Aust. J. Ecol. 19:395-408. 

Biogeography 
Kaiser et al. used allozymes of the diverse anuran genus 

Eleutherodactylus to examine the biogeography and phylogenetic 
relationships of the Lesser Antillean island arc plus Trinidad and 
Tobago. They conclude that Eleutherodactylus has colonized these 
islands from both South America and the Greater Antilles. 

KAISER, H. T., F. SHARBEL, AND D. M. GREEN. 1994. Systematics and bio-
geography of eastern Caribbean Eleutherodactylus (Anura: 
Leptodactylidae): Evidence from allozymes. Amphibia-Reptilia 
15:375-394. 

Molecular data may not be as neutral as previously thought. 
Malhotra and Thorpe examined the morphological and mtDNA 
variation of two species of Anolis on separate islands and found 
parallels between the two sets of data. Furthermore, the data sets 
were correlated with ecological gradients, suggesting mtDNA evo-
lution may involve environmental selection. 

MALFIOTRA, A., AND R.S. THORPE. 1994. Parallels between island lizards 
suggests selection on mitochondrial DNA and morphology. Proc. R. 
Soc. Lond. B 257:37-42. 

A new species is described, another resurrected, and three new 
synonyms of Madagascan Phelsuma are recognized in a revision 
of these lizards by Raxworthy and Nussbaum. A taxonomic key 
to the twenty Madagascan Phelsuma is also presented. 

RAXWORTHY, C. J., AND R. A. NUSSBAUNf. 1994. A partial systematic revi-
sion of the day geckos, Phelsuma Gray, of Madagascar (Reptilia: 
Squamata: Gekkonidae). Zool. J. Linn. Soc. 112:321-335. 

Using both DNA sequence and allozymes, de Queiroz and 
Lawson estimate phylogenetic relationships of Thamnophis. The 
two methods yielded different phylogenies, whereas combining 
the data sets gives an almost fully resolved tree. The paper in-
cludes a discussion of combining molecular data from different 
techniques in order to gain better resolution of phylogenetic trees. 
Systematic conclusions include additional data supporting the 
placement of the problematic species validus in the genus 
Thamnophis. 

DE QUEIROZ, A., AND R. LAWSON. 1994. Phylogenetic relationships of the 
garter snakes based on DNA sequence and allozyme variation. Biol. J. 
Linn. Soc. 53:209-229. 

Source for Skin Toxins in Dendrobatids 

Prey items have long been suspected of being the source of 
skin alkaloids found in dart-poison frogs, but conclusive proof 
was tacking. In a series of experiments John Daly and colleagues 
have shown that insect prey are the source of some, if not all, 
toxic skin alkaloids in these frogs. In the first paper, frogs were 
fed a diet of either fruit flies or native leaf-litter arthropods for a 
period of seven months. Skin alkaloids were virtually absent 
among control frogs, but abundant in frogs raised on leaf-litter 
arthropods. In the second paper, captive frogs were fed fruit flies 
dusted with various alkaloids, or ants (Mortamorium pharaonis). 
The frogs were able to accumulate most of the skin alkaloids and 
store them for extended periods, although some toxins were not 
accumulated. 

DALY, J. W,, 	M, GARRAFFO, T. F. SPANDE, C. JARMILLO, AND A. S. RAND. 

1994. Dietary source for skin alkaloids of poison frogs 
(Dendrobatidae)? J. Chem. Ecol. 20(4):943-955. 

DALY, J. W., S. I. SECUNDA, H. M. GARRAFFO, T. F. SPANDE, A. WISNIESKI, 

AND J. F. COVER, JR. 1994. An uptake system for dietary alkaloids in 
poison frogs (Dendrobatidae). Toxicon 32(6):657-663. 
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Bibliography to German 
Herpetological Publications 

The Deutsche Gesellschaft fur Herpetologie und Terrarienkunde 
(German Society for Herpetology and Herpetoculture) recently 
published an index to the German publications Salarnandra, 
Elaphe, Elaphe N.P, Herpetofauna, Sauria, and Bucher. Cita-
tions are taxonomically cross-referenced. For more information 
contact Andreas Mendt, DHGT, Postfach 1421, Locher Str. 18, 
D-53351 Rheinbach, Germany. 

DEUTSCHE GESELLSCHAFT FOR HERYETOLOGIE UND TERRARIENKUNDE. 1994. 
DGHT B ibliotheksverzeichnis. Deutsche Gesellschaft fiir Herpetologie 
und Terrarienkunde e. V., Rheinbach, Germany, 91 pp. 

Biodiversity & Conservation 

The status of the Texas horned lizard (Phrynosoma cornutum) 
was examined through field surveys of sites selected based on 
museum specimen records and through interviews and surveys 
completed by 700 Texans. The study found that P cornutum has 
declined in eastern and central Texas, while populations appear 
healthy in west Texas. Declines were linked more to habitat alter-
ation and pesticides than to introduced fire ants. This papers pre-
sents a relatively quick way to collect information on long-term 
population trends for conspicuous species. 

DONALDSON, W., A. H. PRICE, AND J. MORSE. 1994. The current status and 
future prospects of the Texas horned lizard (Phrynosoma cornutum) 
in Texas. Texas J. Sci. 46(2):97—I13. 

Amphibian Declines 

The status of amphibian populations in the Commonwealth of 
Independent States is reviewed in a paper appearing in the jour-
nal Alytes. The paper includes a table summarizing causes of de-
clines for 25 species as well as an important list of Russian litera-
ture. 

KUZMIN, S. L. 1994. The problem of declining amphibian populations in 
the Commonwealth of Independent States and adjacent territories. 
Alytes 12(3):123-134. 

The Koordinationsstelle fin Amphibien- und Reptilienschutz 
in der Schweiz (Coordination Center for the Protection of the Am-
phibians and reptiles in Switzerland) has completed an assess-
ment of approximately 8000 amphibian spawning sites. Using a 
formula to evaluate each site, 891 sites were determined to be of 
national importance. This study presents many ideas which may 
be useful for other amphibian management programs. 

BORCULA, A., P. FALLOT, AND J. RYSER, 1994. Inventar der 
amphibienlaichgebiete von nationaler bedeutung [An inventory of the 
amphibian breeding sites of national importance in Switzerland]. 
Schriftem-eihe Umweit - Natur and Landschaft (233):1-75. 

A New Lissamphibian Lineage 

An analysis of the first complete albanerpetontid amphibian 
(including traces of skin and possible male courtship glands) sup-
port the recognition of a distinct lissamphibian lineage. These sala-
mander-like amphibians are suspected to be the sister group to 
Caudata and Salienta. A new genus and species are also described. 

McGowAN, G., AND S. E. EVANS. 1995. Albanerpetontid amphibians from 
the Cretaceous of Spain. Nature 373:143-145. 

Chameleon Eyes 

Chameleons have long been recognized for their ability to move 
their eyes independently, but a recent study indicates chameleon 
eyes are structurally different than those of all other vertebrates. 
Not only do chameleons have higher image magnification than 
any other vertebrate eye scaled to the same size, their lens has a 
negative refractive power. 

Orr, M., AND F. SCHAEFFEL. 1995. A negatively powered lens in the cha-
meleon. Nature 373:692-694. 

LAND, M. F. 1995. Fast-focus telephoto eye. Nature 373:658-659. 

Herpetozoa 

The Osterreichische Gesellschaft fur Herpetologie (Austrian So-
ciety for Herpetology) publishes the journal Herpetozoa. Origi-
nal articles, reviews, notes, and book reviews in either English or 
German are considered for publication. Membership dues are $35 
(ATS 350, DM 50), regular members or $70 (ATS 700, DM 100), 
sustaining members (VISA cards are accepted). More information 
may be obtained by writing OGH, Naturhistorisches Museum 
Wien, Herpetologische Sarrimlung, Burgring 7 - Postfach 417, A-
1014 Wien, Austria. The contents of a recent issue are: 

GARIBOLDI, A., AND M. A. L. ZUFFI. 1994. Notes on the population rein-
forcement project for Emys orbicularis (Linnaeus, 1758) in a natural 
park of northwestern Italy (Testudines: Emydidae) [Bemerkungen zu 
populationsstiltzenden ma8nahmen fur Emys orbicularis (Linnaeus, 
1758) in einem Naturpark Nordwestitaliens (Testudines: Emydidae)]. 
Herpetozoa 7(3/4):83-89. 

CAPULA, M., L. LUISELLI, L. RUGIERO, AND E. FILIPPL 1994. A field experi-
ment on the selection of basking sites by Emys orbicularis (Linnaeus, 
1758) (Testudines: Emydidae) [Ein Feldexperiment zur Sonnplatzwahl 
von Emys orbicularis (Linnaeus, 1758) (Testudines: Emydidae)]. 
Herpetozoa 7(314):91-94. 

NECAS, P. 1994. Bemerkungen zur Chameleon-Sammlung des 
Naturhistorischen Museums in Wien, mit vorlaufiger Beschreibung 
eines neuen Chameleons aus Kenia (Squamata: Chamaeleonidae) 
[Notes on the chameleon collection of the Museum of Natural History 
in Vienna, with a preliminary description of a new chameleon from 
Kenya (Squamata: Chamaeleonidae)]. Herpetozoa 7(3/4):95-108. 

CABELA, A., AND L. GIROLLA. 1994. Die Erstbesiedlung des 
March feldkanals dutch Amphibien (Amphibia; Wien, Niederosterreich) 
[The colonization of the Marchfeldkanal by amphibians (Amphibia; 
Vienna, Lower Austria)]. Herpetozoa 7(3/4):109-138. 

GRILLITSCH. H., AND F. TIEDEMANN. 1994. Die Grottenolm-Typen Leopold 
Fitzingers (Caudata: Proteidae: Proteus) [Leopold Fitzinger's types 
of the Olm (Caudata: Proteidae: Proteus)]. Herpetozoa 7(3/4): 139-  
148. 

SCHWEIGER, M. 1994. Erstnachweis von Elaphe langissima (Laurenti, 
1768) fiir die zentrale Osutirkei (Squamata: Serpentes: Colubridae) 
[First record of Elaphe Iongissima (Laurenti, 1768) from eastern Cen-
tral Turkey (Squamata: Serpentes: Colubridae)]. Herpetozoa 7(3/ 
4):149-151 . 

WALDER, C. 1994. Ein neuer Fundort der Kreuzkrote, Bufo calamita 
Laurenti, 1768, in Osterreich (Anura: Bufonidae) [A new record of 
the nanerjack toad, Bufo calamita Laurenti, 1768, in Austria (Anura: 
Bufonidae). Herpetozoa 7(3/4):153—l54. 

TrE.DENtANN, F. 1994. 10 Jarhe Osterreichische Gesellschaft fur 
Herpetologie. Herpetozoa 7(3/4):155-156. 
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ARTICLES 

Distribution and Abundance of Emoia slevini 
(Scincidae) in the Mariana Islands 

The Mariana Islands have a depauperate oceanic herpetofauna 
(Rodda et al. 1991) and the only endemic reptile is Emoia slevini 
(Brown and Falanruw 1972). The range given for this species in a 
recent revision (Brown 1991), was simply, the Mariana Islands. 
Recent information (Rodda et al. 1991) indicated that this species 
has not been recorded from all islands in the Mariana archipelago. 
Rodda et al. (1991) summarized the distribution of E. slevini and 
listed this species as occurring on six (Cocos, Guam, Rota, Tinian, 
Alamagan, and Asuncion) of the 14 islands that have been 
herpetologically surveyed. They also predicted, based on a spe-
cies richness/island-size relationship, that E. slevini should occur 
on an additional three islands (Anatahan, Pagan, and Agrihan). 

Prior to 1988. lizards in the Mariana Islands were collected by 
hand or rubberband. Since then, the use of adhesive boards (Bauer 
and Sadlier 1992; Rodda et al. 1993) has largely replaced these 
traditional collecting techniques for diurnal lizards and provided 
a mechanism to estimate relative abundances. Many of the islands 
in the Mariana archipelago have been surveyed using this tech-
nique and three islands (Cocos, Alamagan, and Asuncion) have 
had E. slevini recorded by this method. In order to assess possible 
population density differences between these islands, we used 
catch-per-unit-effort (CPUE) data based on mean number of E. 
slevini captured per daylight trap-hour (Rodda et al. 1993). 

Asuncion is represented by a single specimen col lected in 1988. 
Additionally, Falanruw (1989) observed three large E. slevini (date 
uncertain but probably mid-1970's) and a probable clutch of eggs 
in 1975 on Asuncion. Alamagan is represented by 21 specimens 
collected in 1988. Tinian has a single specimen collected in 1946, 
and Rota, two specimens collected in 1945. Recent surveys on 

0.035 -• 

0.03 - 

0 

both Tinian and Rota (Wiles et al. 1989; 1990) failed to document 
this species, but in 1991, T. Case (pers. comm.) observed two 
probable E. slevini on Rota. Guam is represented by a single speci-
men collected in 1945 and extensive surveys between 1984 and 
the present have failed to yield any further specimens. Between 
1970 and 1980, 27 specimens (23 of which were in the type se-
ries) were collected on Cocos, Between 1988 and 1993, an addi-
tional 9 specimens were collected, yielding a total for the island 
of 33. The total number of specimens for the Mariana Islands is 
59. 

Recently, E. slevini has been collected from three islands in the 
Mariana archipelago (Cocos, Alamagan, and Asuncion). Histori-
cal records extend this range to an additional three islands (Guam, 
Rota, and Tinian), but, with the exception of two sight records on 
Rota, recent surveys suggest that this species may be extinct on 
these islands. Recent vulcanism on two islands with predicted 
populations (Anatahan and Pagan) may have eliminated popula-
tions there. On the islands with known extant populations, 
Alamagan appears to have the densest population, and Cocos, the 
least dense. 

In addition to a much higher CPUE (Fig. I) for Alamagan, an 
additional line of evidence suggesting that E. slevini is more abun-
dant on Alamagan than other sampled islands is the proportion of 
the total catch that was E. slevini. On A lamagan this was approxi-
mately 20%, compared to 8% (Asuncion) and 1% (Cocos), We 
interpret these data as Alamagan having a denser population of E. 
slevini than the other two islands. Reasons for this abundance on 
Alamagan may be related to a large feral ungulate population that 
deposits substantial quantites of dung, thereby supporting an enor-
mous dipteran population. 

A factor that could influence abundance of E. slevini may be 
the richness of the diurnal lizard community on these islands. 
Including E. slevini, Cocos has six species of scincids, and 
Alamagan and Asuncion each have three scincids. While the 
greater number of scincid species on Cocos Island may account 
for lowered abundance of E. slevini, the greater abundance of E. 
slevini on Alamagan compared to Asuncion (see Fig. 1 and above) 

may not be due to differences in 
scincid community richness. 

The status of populations on 
the other three islands in the 
Marianas where E. slevini has been 
recorded (Guam, Rota, and Tinian) 
is problematical. The Guam popu-
lation is likely extirpated as in ex-
cess of 14,000 trap-hours have 
been expended since 1988 in vari-
ous habitats and no further speci-
mens have been collected. Rota 
appears to have very low popula-
tion densities or highly localized 
populations. The Tinian population 
may be extirpated or have, as yet 
undiscovered, localized popula-
tions similar to Rota. 

Reasons for the decline of or 
failure to develop denser popula- 

	

Cocos 	Guam 
	

Rota 	Tinian Alamagan Asuncion 

	

1985 	>14,000 	862 	1494 	284 	170 

FIG. 1. Mean number of Emoia slevini captured per daylight trap/hour (CPUE) 1988-1993 for islands 
from which specimens have been collected. Numbers below each island name are trap-hours expended. 
Islands are arranged geographically (S to N). Effort for Rota includes trapping reported in Wiles et al. 
(1990).  

tions on Guam, Rota, and Tinian 
are enigmatic. It has been sug-
gested that introduced species have 
negatively impacted E. slevini 
(Rodda et al. 1991), but the patchy 
presence of potentially detrimen-
tal introduced species does not cor- 
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relate with known distributions of E. slevini. Carlia cf. fusca (an 
aggressive kleptoparasitic skink), Suncus murinus (a shrew), and 
the colubrid Boiga irregularis (a skink predator), occur on Guam. 
Dates of introduction on Guam of these species (C. cf. fusca, mid-
1960's, McCoid [1993], Rodda and Fritts [1992]; S. murinus, 1953, 
Barbehenn [1962]; B. irregularis, late 1940's, Rodda et al. [1992]) 
occurred after the capture of the only specimen of E. slevini. How-
ever, during the period that these introduced species irrupted 
(1950-1985), few herpetological surveys were conducted. Carlia 
cf. fusca was probably introduced on Cocos in the late 1980's and 
is currently sympatric with E. slevini in forested areas. Both S. 
murinus and B. irregularis have not been introduced on Cocos. 
On Rota, C. cf. fusca, S. murinus, and B. irregularis are absent, 
but E. slevini is still rare. On Tinian, B. irregularis is not present, 
but C. cf. fusca and S. murinus are. No discernable pattern of 
introduced species having island-wide effects on populations of 
E. slevini is evident. 

The relationship between E. slevini and its habitat requirements 
is obscure. It has been suggested that habitat alterations related to 
human activities may have played a role in the current intra-is-
land distributional patterns of reptiles in the Mariana Islands (Wiles 
et al. 1989). On Alamagan and Asuncion, many specimens have 
been collected or observed in forested ravines. On Cocos, all speci-
mens have come from a forested area. While it is certain that 
agricultural and destructive practices associated with WWII have 
affected the intra-island ranges of various species of lizards in the 
Marianas, sufficient primary and relatively undisturbed second-
ary habitats remained that should have allowed the persistence of 
E. slevini. At a minimum, at least 5% (2700 ha) of Guam remains 
as tall forest and substantial tracts adjacent to the only site of 
collection for E. slevini still exist. Tinian has approximately 5% 
(500 ha) of tall forest at present (Wiles et al. 1989). Rota has 
approximately 60% (5000 ha) of tall forest at present (Wiles et al. 
1990). These areas contrast with the persistence of this species on 
Cocos with an area of 37 ha. Cocos Island has endured the devel-
opment of a coconut plantation prior to WWI[, construction of a 
U.S. military installation (formerly occupying approximately 1/4 
of the island), two resorts (occupying a total of 1/2 the island), 
and at least three typhoons since 1949 that have overwashed the 
island (Neubauer and Neubauer 1981; per. obs.). Only about 1/4 
of the island remains as regenerated atoll forest. This suggests 
that E. slevini may be able to persist (and rebound) after signifi-
cant environmental perturbations, whatever the causes. 

The total surface area of islands occupied by the species is less 
than 1900 ha (Alamagan = 1130 ha, Asuncion = 730 ha, Cocos = 
37 ha). If preferred habitats are relatively undisturbed forested 
areas, then the actual range might be considerably less. The low 
population density and extremely limited distribution of the Co-
cos island population (9 ha of forest) suggest that this population 
may be vulnerable to extirpation. 
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Sumichrast's Skink (Eumeces sumichrasti) in 
Quintana Roo, Mexico: A Correction 

In 1963 (McCoy and Miller 1963) I reviewed the distribution 
of the Neotropical lowland skin.k Eumeces sumichrasti (Cope), 
and reported the first locality record for the species from the 
northern part of the Yucatan Peninsula, Mexico. That locality, 
which was reported as X-can, Quintana Roo, was erroneously 
placed in Yucatan by Smith (1992:151) on the basis of informa-
tion in Flores Villela and Gerez (1988:216-217). The confu-
sion resulted from duplication of the place name X-can, which 
is a common problem when dealing with Mexican localities. In 
this case, however, the history of the story of the two X-cans, 
which was related to me by E. C. Welling M. (pers. comm.), is 
as follows. 

The original village of X-can, Yucatan was a long-established 
trading center in the isolated northeastern pan of the Yucatan 
Peninsula. When the Territory of Quintana Roo was created in 
1902 from the eastern section of the state of Yucatan, the bound-
ary was placed west of X-can, thus X-can was in Quintana Roo. 
This suited the villagers perfectly. The Yucatec Maya are fiercely 
independent people and the territorial capital (Ciudad Chetumal) 
was many kilometers to the south and relatively inaccessible. 
During the 1950's the solution of territorial disputes between 
the State of Campeche and the Territory of Quintana Roo re-
sulted in realignment of the boundary between Yucatan and 
Quintana Roo (Dundee 1985). The realigned boundary was east 
of X-can, placing the village again in the State of Yucatan. With 
the advent of paved highways, constructed in the interim, X-
can was conveniently accessible from the capital city of Merida. 
This was unacceptable to some of the residents of X-can, 
Yucatan, so they moved back across the territorial line and 
founded a new village, Pueblo Nuevo de X-can. X-can Nuevo 
lies at the junction of Mexican Highway 180, which runs from 
Merida to Puerto Juarez, and the highway south to Tulum. 

The Eumeces sumichrasti that I reported (McCoy and Miller 
1963) was collected at X-Can Nuevo, Quintana Roo. Hence the 
species should be removed from the Yucatan faunal list, where 
it would not be expected to occur on ecological grounds. The 
only record for Campeche (Velasco 1895) is unsupported by 
specimens, although the species surely occurs in the evergreen 
rainforest in the southern part of that state. X-can Nuevo re-
mains the only known locality for the species in the northern 
Yucatan Peninsula (J. C. Lee, pers. comm.). Whether it repre-
sents a disjunct population, as mapped by Lee (1980:Fig. 20), 
cannot be determined without further collecting effort in the 
intervening area. 

Smith (1992) also questioned the record of Eumeces 
sumichrasti from Xalapa, Veracruz (Boulenger 1887), as the 
species typically occurs in lowland forest habitats, usually be-
low 300 m elevation. A specimen in the Carnegie Museum of 
Natural History (CM 43544) from Atoyac, Veracruz, ca. 500 m 
elevation, documents an inland occurrence in Veracruz. Un-
doubtedly the range of the species extends inland along river 
valleys, wherein tropical forest habitats penetrate the xeric up-
lands. 
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Field Observation of Predation on Bennett's Tree- 
kangaroo (Dendrolagus bennettianus) by an 
Amethystine Python (Morelia amethistina) 

The amethystine python (Morelia amethistina) is found in 
Australia (North-east Queensland), the islands of Torres Strait 
and New Guinea. It is the largest member of the family Boidae in 
the region with specimens in excess of 8 m reported (Cogger 1992; 
Shine 1991). There have been no systematic field studies of this 
species. From museum and captive studies, as well as incidental 
field observations, it is alternatively reported to feed on a wide 
variety of vertebrates (Cogger 1992) or on mammals exclusively 
(Shine 1991). In a field study of Bennett's tree-kangaroo 
(Dendrolagus bennettianus), one individual amethystine python 
was potentially a significant predator of the study population and 
this communication reports the details of this predation. 

Dendrolagus bennettianus is sexually size dimorphic, with adult 
male body mass up to 14 kg and females up to 10.5 kg, and the 
largest arboreal mammal found in Australia's tropical rainforests. 
It has an extremely restricted distribution, occurring only in the 
closed forests of an area of less than 4,000 km 2  between the 
Daintree River and Cooktown in Far North Queensland. The 
general biology of tree-kangaroos is poorly known and the main 
aim of this study (Martin 1992) was to investigate the diet and 
habitat requirements of Dendrolagus bennettianus which was 
regarded as a rare and possibly endangered species. The field study 
was conducted at Shipton's Flat (15 °48', 145°14'), about 40 km 
south of Cooktown, in a 36 ha study area in lowland vineforest 
(240 m above sea level). This region is on the drier, northwestern 
fringe of Australia's major tropical rainforest belt and much of 
the closed forest here occurs in small patches, usually surrounded 
by open woodlands dominated by Eucalyptus species. For a more 
comprehensive description of the area see Martin (1992). In this 
area Dendrolagus bennettianus was found to be predominantly 
nocturnally active and to have a largely folivorous diet. Diurnally, 
it was extremely cryptic and spent most of the day sitting high up 
in the canopy, usually concealed in vines. 

The first python kill of a study animal occurred during the night 
of 1 December 1990, sometime after 2200 h. The D. bennettianus 
killed, a juvenile female weighing 2.1 kg, had been captured and 
fitted with a radio collar 12 days earlier. It had been monitored 
from this time with its position and activity determined once every 
12 h. On 2 December its radio signal was tracked to an engorged 
amethystine python lying under the dead foliage of a recently 
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fallen tree on the edge of the closed forest. A Aidia racemosa, a 
preferred food tree species of D. bennettianus, was nearby and its 
heavily scratched trunk indicated that it was being regularly visited 
by tree-kangaroos. In this area D. bennettianus are in the habit of 
moving each night from their daytime roosts, which are usually 
large trees towards the center of their home ranges, to feed in 
preferred food trees, many of which are located near the edge of 
the closed forest. Slip and Shine (1988) reported that the diamond 
python (Morelia spilota spilota) is an ambush predator that takes 
mammalian prey by sitting and waiting beside frequently used 
trails or, in the case of arboreal prey, in the forks of frequently 
used trees. Morelia amethistina probably hunts in a similar manner 
and this juvenile D. bennettianus was possibly taken either in or 
at the base of this A. racemosa feed tree. 

The M. amethistina was 3.3 m in total length and had a mass of 
10.5 kg. Sex was not determined. When closely examined it was 
found to have a recent, but partially healed laceration, 
approximately 150 mm long, across its throat. It looked like a rip 
from a claw, but it wasn't sufficiently fresh to have been inflicted 
by the juvenile tree-kangaroo. Subsequent events suggested that 
it may have been inflicted by the mother of this juvenile, who 
may have been killed by the same python. 

Female D. bennettianus and their young usually remain together 
until the young are sub-adults in excess of 5 kg in body weight. 
Adult male D. bennettianus are predominantly solitary and usually 
only come into contact with juveniles when consorting with adult 

13  

females. However, at the time the juvenile D. bennettianus was 
first captured it was accompanied by an adult male_ It was too 
small to be independent and it was assumed that its mother had 
died. After its release the juvenile moved widely through the closed 
forest—presumably through its mother's former range (Fig. 1 
shows the 95% isopleth of the harmonic mean home range). 
However, it did not reunite with an adult female. The failure of 
this juvenile to find its mother, the recent lacerations on the throat 
of the M. amethistina, and its location within the same area all 
combine to suggest that the mother may also have been killed by 
this python a few weeks earlier. 

Morelia amethistina has a narrow pyloric sphincter and the 
radio-transmitter ingested with the juvenile tree-kangaroo 
remained lodged in the stomach of the python. This enabled me 
to locate it almost daily for 44 days, from 2 December 1990 until 
15 January 1991 (Fig. 1). The snake divided its time about equally 
between the open and closed forest, with three periods of 
substantial inactivity. When active it moved between 109 and 348 
m each day (mean = 190 m, SE = 73.6, N = 12). The day after it 
was first located the python moved a short distance (36 m)—
possibly as a result of it being disturbed when it was handled for 
weighing and measuring. It remained substantially inactive for 
the following 8 days (2-9 December), either coiled on the ground 
or in the canopy. It then moved through the open forest for several 
days before becoming inactive under the base of a large dead tree 
for 9 days (17-26 December). During this time it may have been 

Flo. I. Map of the study area showing the route of the python after it ingested the juvenile tree-kangaroo. The daily locations of the python are 
depicted as numbered points, the numbers indicating the days elapsed since it ingested the first tree-kangaroo ("Sq"). The heavy dashed line linking 
these points is the shortest distance between them and indicates the general direction of movement of the python but not its actual route. The area 
of closed forest is marked with light stippling. The boundaries of the home ranges areas (represented by the 95% isopleth of the harmonic mean) of 
the two tree-kangaroos taken ("Sq" and "A") are indicated by a solid line. 
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digesting prey it had taken in the open forest, but it was not possible 
to examine the python to confirm this. On 2 January it re-entered 
the closed forest, and by 5 January it had moved into the center of 
the home range of another radio-collared study animal—an adult 
female D. bennettianus accompanied by her juvenile male young 
(Fig. 1). This juvenile was not fitted with a radio collar. The M. 
amethistina remained in this location, inactive in the canopy, for 
8 days (5-13 January). It could not be seen during this time, but 
its radio signal suggested that it was either in, or close by, a large 
specimen of Castanospermum australe that was frequently used 
as a daytime roost by the resident female tree-kangaroo and her 
young. This female and her young were not observed between 4 
January and 8 January because of difficult weather conditions 
associated with an incoming cyclone. When last seen on 4 January 
the juvenile was still with the mother, but it was not seen again 
after this. It is conjectured that this animal was killed and eaten 
by the python on 5 January. 

On 15 January the python was captured and held captive for 
several weeks until a veterinary surgeon could be found who would 
operate and remove the radio transmitter from its stomach. Some 
mammalian hair was found in the stomach during surgery, but 
most of it was caught up around the collar and possibly belonged 
to the first tree-kangaroo killed. After the stitches were removed 
and it had fully recovered and was feeding again, the python was 
released back into the wild. 

While it has been reported that M. amethistina prefer 
mammalian prey (Shine 1991), smaller individuals are notorious 
predators of domestic poultry in this region and probably prey on 
all endotherms. Other mammalian species known to be taken by 
amethystine pythons in this area include agile wallabies (Macropus 
agilis), bandicoots (Isodon macrourus and Perameles nasuta), 
spectacled fruit bats (Pteropus conspicillatus) (C. Roberts, pers. 
comm. 1991) and common striped possums (Dactylopsila 
trivigata) (Handasyde and Martin, unpubl.). The M. amethistina 
monitored in this study possibly had a significant impact on tree-
kangaroo recruitment. Of only four pouch-young known to be 
born in the study area during 1989-90, one was eaten and another 
suspected to have been eaten. In addition the mother of one of 
these juveniles also may have been killed by the same python. 
While the evidence is largely circumstantial, the observations 
suggest that large M. amethistina have the potential to have an 
impact on the abundance of tree-kangaroos in lowland rainforest. 
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POINTS OF VIEW 

Parsimony 

There is much to respond to in Pritchard's (1994) polemic en-
titled "Cladism: The Great Delusion." His treatment of parsimony 
is especially egregious, and I limit my remarks to that topic. 
Pritchard's (1994:105-6) criticisms are: (1) most parsimonious 
cladograms are unrealistic because they are always divergent—
none shows lineage reticulation that might represent the forma-
tion of new species from interspecific hybridization; (2) the par-
simony method does not take into account "prior knowledge" of 
the probability of homoplasy; (3) "good zoogeographic judgment" 
is not used as evidence; (4) independent evolution is so extensive 
in some groups (he cites Testudinidae) that a cladogram would 
collapse into an unresolved hypothesis of species relationships; 
(5) the use of parsimony in historical inference assumes indepen-
dent evolution is rare. I answer these claims seriatim. 

(I) It is true that cladograms are almost always presented as 
divergent hypotheses, because that pattern is sufficient to mini-
mize hypotheses of homoplasy (convergence, parallelism and evo-
lutionary reversal), except where necessary (see item 5b below). 
However, contrary to Pritchard's assertions, cladistic hypotheses 
can be reticulate, and cladists accept the notion of an interspe-
cific hybrid origin of some species (e.g., Frost and Wright 1988; 
Humphries 1983; McDade 1990, 1992; Nelson 1983; Wanntorp 
1983). 

(2) The issue of "knowledge" of the probability of homoplasy 
can be taken into account by differential character weighting, ei-
ther a priori or a posteriori (Farris 1969; Kluge and Farris 1969). 
In general, however, cladists tend to be cautious in making these 
kinds of knowledge claims because the empirical and theoretical 
justifications for them are often weak. 

(3) That "good zoogeographic judgment" is not used as evi-
dence is not a criticism of parsimony. Various classes of potential 
evidence are used in cladistic parsimony analyses, and the deci-
sion to exclude certain sources is defended on grounds other than 
having to do with parsimony (e.g., Kluge 1993; Kluge and Wolf 
1993; see also item 5 below). For example, the age of origin of 
species, as might be inferred from the fossil record, is not em-
ployed ordinarily as evidence of phylogenetic relationships be-
cause temporal order could not then be used as an independent 
test of those relationships (Gauthier et al. 1988:188-190), 

(4) The issue of homoplasious evolution being so extensive that 
it results in a completely polytomous most parsimonious hypoth-
esis of relationships is an empirical question that can (and should) 
be looked at seriously. Indeed, if the Testudinidae cladogram is 
completely unresolved then one could conclude that parsimony 
has been useful in documenting that extraordinary case (see item 
5e below). Until such research has been done we can only won-
der about the evidentiary basis for Pritchard's assertion. 

(5) According to Farris (1979, 1980a,b, 1982a,b, 1983,1985, 
1989:107; Farris and Kluge 1985, 1986), in seeking the most par-
simonious cladogram(s) for a data set of synapomorphies, re-
quirements for ad hoc hypotheses of homoplasy are minimized, 
and it is on such a cladogram that explanatory power is maxi-
mized. This justification for parsimony is widely accepted by 
cladists; however, important aspects of the arguments are often 
overlooked (e.g., Pritchard 1994), and 1 recount some of those 
details. 

a. A cladogram by itself does not deductively imply the 
synapomorphic states of a character are homologous, even when 
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those shared-derived similarities are perfectly consistent with a 
hypothesized pattern of sister group relationships. A cladogram 
as a premise, and a consistent synapomorphy as a premise, does 

not lead necessarily to the conclusion of homology, because the 
two premises are not conjoined logically in that regard. Consider 
that a character with 110 distributed states does not have to be 
homologous even if cladogram (A,B)C is true) Alternatively, how-

ever, a cladogram by itself does deductively imply homoplasy. To 
be convinced of this conclusion, consider character 011 in rela-
tion to cladogram (A,B)C. The observed distribution of state one 
in B and C can only be understood historically as independent 

evolution. Thus, one can see from this asymmetry in understand-

ing why it is reasonable to bring parsimony to bear on the infer-
ence of homoplasy, but not on homology. 2  Of course, that a cla-
dogram can deductively imply homoplasy does not mean that the 

phylogenetic hypothesis actually explains in some deeper evolu-
tionary sense the basis for an inconsistent similarity it only says 
that such a similarity is coincidental to (independent of) common 

ancestry. 

b. Choosing the shortest length (most parsimonious—Kluge 

and Farris 1969) cladogram for a given data set, and using parsi-
mony to optimize (minimize) the number of steps on that cla-

dogram, are justified scientifically because explanations of ho-
moplasy are understood to be ad hoc. Ad hoc hypotheses are to be 
avoided, because "islcience requires that choice among theories 
be decided by evidence, and the effect of an ad hoc hypothesis is 

precisely to dispose of an observation that otherwise would pro-
vide evidence against a theory. If such disposals were allowed 
freely, there could be no effective connection between theory and 

observation, and the concept of evidence would be meaningless" 

(Farris 1983:17). The ad hoc nature of homoplasy is of special 
concern in phylogenetic inference, because independent evolu-
tion can explain all manner of synapomorphy patterns, both those 
consistent and inconsistent with a cladogram (see 5a above). 

c. As underscored above, the discovery of a cladistic hypoth-
esis begins with minimizing requirements for ad hoc hypotheses 
of homoplasy for a given matrix of synapomorphies, and it con-
cludes with explanatory power being maximized (Farris 1983:18). 
Generally in science, explanatory power is understood to be a 
function of theory conforming to observation, and in phyloge-
netic systematics the theory is inheritance and the observation is 
a novel trait shared by two or more groups of organisms. Thus, it 
is the most parsimonious cladogram that maximally explains 

shared-derived similarity as due to inheritance, i.e., synapomorphy 
as homology. Of course, providing such an explanation is no guar-
antee of accuracy, but then accuracy as it pertains to knowing the 
truth is not an obsession of cladists. Cladists focus on discover-

ing the most rigorously tested and highly corroborated phyloge-
netic hypothesis, and that is why they seek the most parsimoni-
ous cladogram. Those who speculate on hypotheses of species 
relationships being more or less accurate do not employ parsi-
mony in the sense of Farris (1983)—they judge their efforts ac-
cording to the plausibility of the evolutionary models they em-

ploy in their determinations (Sober 1988). 
d. Farris' explanatory power justification for parsimony has been 

criticized because some believe that it assumes homoplasies are 
rare in nature (e.g., Pritchard 1994). However, as Farris (1983:13; 
see also Sober 1988:136) countered long ago, the method of mini-
mizing requirements for homoplasy does not necessarily presume 

minimality, i.e., rarity of homoplasy. As demonstrated with the 
example described above, neither hypothesis, (A,B)C or A(B,C), 
actually claims that homoplasies are rare—a cladogram places 
only a lower bound (but not an upper bound) on the number of 
homoplastic events required to explain the data. For example, it  

is possible to propose an even less parsimonious history for char-
acter 011 in relation to cladogram (A,B)C than the single inde-
pendent origin of state one in B and in C—in fact there might 

have been indefinitely many such origins in just those two lin-
eages. 

e. Fan-is (1983) further assessed the sensitivity of parsimony to 
rarity of homoplasy with a more elaborate example. Consider 

three taxa, A, B and C, described by ten characters with the dis-
tribution 110 and one character with the distribution 011. Thus, 
parsimony requires that character 011 be interpreted as homoplasy 
in relation to cladogram (A,B)C, but the histories of the ten 110 

characters may be judged an open question as regards homology 

or homoplasy. Alternatively, cladistic hypothesis A(B,C) requires 
that each of the 110 distributed characters be interpreted as ho-
moplasy, while the 011 character is not interpreted as either ho-
mology or homoplasy. Farris (1983:13-14) then argued that if 
homoplasy were to be rare, it is quite likely that (A,B)C is the 
species genealogy, because in order for that hypothesis to be false, 

all ten 110 characters would have to be homoplasious. 3  Alterna-
tively, homoplasy might be abundant, say to the extent that any 

ten of the eleven characters is homoplasious. In this context, Farris 
(1983:14) argued that if any one of the eleven characters is ho-

mologous, and that it is one of the 110 characters, then the (A,B)C 
cladogram is a much "better bet" than is the A(B,C) hypothesis. 
Thus, Farris concluded that as long as homoplasies are less than 
universal, there is no degree of homoplasy, by itself, sufficient to 

defend a less parsimonious cladogram over a more parsimonious 
pattern of sister group relationships. Of course, if homoplasies 
were to be universal, no inference methodology would be ca-
pable of recovering phylogeny. 

The above comments cover only the most general aspects of 
parsimony, and only as they apply to cladistics. I strongly en-
courage the more philosophically/theoretically inclined readers 
of this journal to consult other sources on parsimony and the gen-

eral subject of simplicity (see review by Kluge, 1984). Sober's 
(1993) short book on the "Philosophy Of Biology" has an excel-
lent chapter on systematics, and his discussion of parsimony and 
likelihood is especially relevant. For the uninitiated empiricist, 

there are numerous herpetological examples to study, wherein 
cladistic methods are rigorously applied, including that of parsi-
mony. One of the best studies that has come across my desk re-
cently is by Crumly (1994), on the turtle genus Gopherus. It is a 

good model for the long overdue study on Testudinidae. 
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1  The parenthetic notation is meant to describe relative recency of common an-

cestry. For example, (A,B)C can be understood to mean that taxa A and B are 
more closely related to each other than either is to C. Two characters, with state 

distributions 110 and 01 1, are used to describe these three taxa. Character state 0 

is assumed to be plesiomorphic, state I apomorphic (derived). Thus, the 

synapomorphy, shared-derived similarities, of the first character describes taxa A 

and B, whereas that of the second character describes B and C. 

2  The failure of induction to make such a distinction illustrates why that form of 

logic does not apply to phylogenetic inference. 

3  Given the assumption of character independence, the coincidental occurrence 

of homoplasy in all ten characters is taken to be very unlikely. 
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Phylogenetic Approaches to Classification and 
Nomenclature, and the History of Taxonomy 

(An Alternative Interpretation) 

Herpetological Review has recently featured a series of papers 
debating the merits of recent developments in the theory and prac-
tice of systematic biology, using herpetological examples. In the 
latest and longest paper in this series, Pritchard (1994) passion-
ately argued against many of these "cladistic" developments. Here 
I address three issues raised in his paper that bear directly on my 
own writings concerning systematic theory and practice. These 
are: 1) the abandonment of paraphyletic higher taxa, 2) the re-
placement of the current ("Linnean") system of biological no-
menclature, and 3) the significance of these proposals in the con-
text of taxonomic history. Contrary to Pritchard's implications, 
the proposals in question are not based on arbitrary or illogical 
cladistic dogma but on well-established evolutionary principles. 
Moreover, these proposals are not passing fads but manifesta-
tions of an important trend in the historical development of bio-
logical taxonomy. 

Paraphyly.—Pritchard opposes the proposal that groups each 
consisting of a common ancestor and all of its descendants (mono-
phy retie groups, clades) should be recognized as higher taxa, but 
that groups each consisting of a common ancestor and only some 
of its descendants (paraphyletic groups) should not. He argues in 
favor of recognizing paraphyletic higher taxa—for example, a 
Reptilia that does not include birds on the grounds that first, 
they agree with commonsense vernacular concepts, and second, 
they are congruent with a particular model of speciation, which 
he illustrates using a human socioeconomic analogy. All of his 
arguments, however, overlook some important considerations. 

Pritchard's first argument for recognizing paraphyletic higher 
taxa overlooks the fact that much of scientific progress has con-
sisted of replacing commonsense vernacular concepts with con-
cepts derived from corroborated scientific theories. A few ex-
amples of commonsense vernacular concepts that were widely 
accepted in previous times but have largely been replaced in the 
face of accumulating data are a flat earth, a geocentric universe, 
solid matter, fixed continents, immutable species, and a single 
taxon for both amphibians and reptiles. Evolution is often said to 
be the unifying theory of biology, and most biologists accept the 
proposition that taxonomy is to be based on evolution. A funda-
mental component of the principle of evolution is the prolifera-
tion of species from common ancestors. Therefore, equating higher 
taxa with groups of species sharing a unique and exclusive com-
mon ancestry constitutes an evolutionary concept of higher taxa 
(Hennig 1966). The lack of correspondence between these clades 
or monophyletic groups and commonsense vernacular concepts 
of taxa is a poor reason for retaining the latter, and it might even 
be considered resisting scientific progress. 

Pritchard also favors the recognition of paraphyletic taxa based 
on a model of speciation in which an ancestral species remains 
unchanged while giving rise to a modified descendant species. 
He argues that the unmodified ancestral species deserves the same 
taxonomic designation before and after giving rise to the modi-
fied descendant, which deserves recognition as a separate taxon 
(thus rendering the ancestral species paraphyletic). Pritchard's ar-
gument suffers from implicitly extending to higher taxa a model 
that applies properly to species alone. That is to say, although 
there are accepted evolutionary processes through which species 
give rise to other species, there is no known evolutionary process 
through which higher taxa give rise to other higher taxa of the  

same or greater rank in the Linnean hierarchy (e.g., Wiley 1979). 
It is this inflated assignment of categorical ranks that results in 
paraphyly. For example, assigning both Amphisbaenia and 
Lacertilia to the rank of suborder renders Lacertilia paraphyletic 
because it implies that Amphisbaenia is entirely separate from 
Lacertilia rather than being a subgroup of that taxon. Categorical 
assignments are made by humans. Therefore, paraphyletic higher 
taxa owe their existence as much to the human mental process of 
assigning ranks as to any evolutionary process. Systematists who 
advocate the elimination of paraphyletic higher taxa do so be-
cause they wish to recognize as taxa only those entities resulting 
entirely from evolutionary processes. 

Pritchard uses a sociological analogy to illustrate the supposed 
rationality of recognizing paraphyletic taxa and, at the same time, 
the supposed irrationality of cladistic practice. He describes a situ-
ation in which a lineage of peasants—let us call it the Bauer clan 
("Bauer" is German for "peasant")—produces a daughter who 
becomes educated and gives rise to a lineage of urban profession-
als. He argues that cladists would insist nonsensically that the 
urban professionals be called peasants because they are descended 
from peasants. This characterization of the cladistic position is 
erroneous and results from Pritchard's failure to distinguish be-
tween socioeconomic classes and genealogical lineages (or more 
generally, between classes and systems, see de Queiroz 1988). 
Everyone who makes this distinction, including cladists, will clas-
sify the descendants of the educated daughter as urban profes-
sionals according to socioeconomic criteria, but they will also 
realize that the descendants' change in socioeconomic status does 
not remove them from the Bauer clan. An analogous distinction 
applies to taxonomy. Consider a situation in which a Glade com-
posed of insectivores ancestrally—Squamata, for example—pro-
duces a descendant lineage that enters a new adaptive zone and 
gives rise to a clade of herbivores. As long as a distinction is 
made between classes based on diet and monophyletic entities, 
there will be no problem classifying the modified descendants as 
herbivores while at the same time recognizing that they are part 
of the squa.matan clade. 

Nomenclatural Systems.—Pritchard also criticizes a recent pro-
posal to replace the current system of biological nomenclature 
with one based on evolutionary principles (de Queiroz and 
Gauthier 1990, 1992, 1994). In his view, this as an example of 
"contortions forced on cladists by...their own arbitrary rules," 
which represents "iconoclasm that is unlikely to appeal to any-
one except highly theoretical cladists" (p. 105). Furthermore, 
Pritchard implies that the current system promotes nomenclatural 
stability and that adoption of the proposed alternative would re-
sult in "total sacrifice" (p. 105) of that stability. Although adop-
tion of a phylogenetic system of nomenclature would be radical 
in some important respects, it would not, contrary to the impres-
sion given by Pritchard, produce utter nomenclatural chaos. In-
deed, adopting a phylogenetic approach to nomenclature would 
largely solve problems of nomenclatural ambiguity and instabil-
ity caused by the current system. 

Pritchard blames cladistic doctrine for problems stemming from 
the nonevolutionary nature of the current nomenclatural system, 
using recent proposals concerning the nomenclature of acrodontan 
lizards to illustrate his points. Frost and Etheridge (1989) pro-
posed to unite the families Agamidae and Chamaeleonidae into a 
single family as a result of their conclusions concerning paraphyly 
of the family Agamidae. Because "Chamaeleonidae" is the older 
name in the family group, it becomes the name of the new fam-
ily-level taxon. As a consequence, many species that were for-
merly members of the family Agamidae will now belong to the 
family Chamaeleonidae, and the group of species formerly rec- 
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ognized as the family Chamaeleonidae will either be left name-
less or require a new name. Pritchard supposes incorrectly that 
this nomenclatural ambiguity and instability stems from the cla-
distic prescription against paraphyletic taxa. In this particular case, 
the proposal was indeed intended to eliminate a paraphyletic taxon. 
Nevertheless, the problem is more general in that it applies to all 
changes involving the taxonomic practices of lumping and split-
ting, regardless of motivation. Ironically, Pritchard's paper be-
gins as a defense of an earlier paper by Lazell (1992) that in-
cluded a proposal to unite the families Agamidae and Iguanidae. 
Although unification of these families was proposed entirely for 
traditional reasons, it would result in ambiguity and instability 
very similar to that generated by the cladistic proposal. 

In contrast with the current system of nomenclature, a phylo-
genetic system would promote unambiguous and stable evolu-
tionary meanings of taxon names. The central issue is the manner 
in which taxon names are defined. Under the current system, names 
are implicitly defined in terms of a nonevolutionary principle 
the Linnean taxonomic categories. For example, the name 
"Chamaeleonidae" is defined under the current system as the fam-
ily level taxon containing the type-genus Chamaeleo. This ge-
nus, however, is contained within each of several taxa in a nested 
series (i.e.,...Squamata: Iguania: Acrodonta: Chamaeleonidae: 
Chamaeleoninae: Chamaeleonini...). Consequently, any change 
regarding assignment of these taxa to the family category will 
result in a nomenclatural change (e.g., what was once Acrodonta 
becomes Chamaeleonidae). Under a phylogenetic system, taxon 
names would be defined in the explicitly evolutionary terms of 
ancestry and descent. For example, "Chamaeleonidae" might be 
defined as the most recent common ancestor of Chamaeleo and 
Brookesia, and its descendants. Under such a definition, Linnean 
categorical assignments are irrelevant, and thus the nomencla-
tural ambiguity and instability caused by changes in categorical 
assignment would be eliminated. Consequently, the name 
"Chamaeleonidae" would remain associated with the Glade stem-
ming from the most recent common ancestor of the same set of 
species that has traditionally been included in that taxon (see de 
Queiroz and Gauthier 1990, 1992, 1994 for further discussion). 

Replacing the current system of nomenclature with a phyloge-
netic one, or as Pritchard puts it "dumping the Linnean system of 
nomenclature" (p. 105), would not be as disruptive as he makes it 
sound. Although the Linnean taxonomic categories would be elimi-
nated, the taxa themselves and their existing names would be pre-
served. For example, I have already indicated that there would 
still be a taxon Chamaeleonidae made up of all of the same spe-
cies; the only difference would be that it would be neither a fam-
ily nor a member of any other Linnean category. The hierarchical 
component of taxonomy would also remain intact. That is to say, 
nested series of taxa such as...Reptilia: Squamata: Iguania: 
Acrodonta: Chamaeleonidae...and...Reptilia: Testudines: 
Cryptodira: Chelonioidea: Cheloniidae...would continue to be 
recognized. Although the assignment of taxa to Linnean catego-
ries is an old tradition, it is widely acknowledged that this is a 
highly subjective and artificial practice. In short, reformulating 
the nomenclatural system with an evolutionary basis would not 
only promote nomenclatural universality and stability, it would 
also preserve most of the structure of existing taxonomies, elimi-
nating only their most questionable component. 

The History of Taxonomy.—Pritchard views the developments 
described above as fads "that may well not survive the decade, let 
alone the centuries" (p. 105). He likens "the hurricane of cladism" 
to the "storm of pheneticism" with the hope that "this too shall 
pass" (p. 109). These characterizations and hopes or predictions 
fail to take into consideration the history of taxonomy, in particu- 

lar, the changing role played by the principle of evolution. This 
history suggests both a very different interpretation of the signifi-
cance of the developments in question as well as a very different 
prediction concerning their fate. 

The idea that living things are related by common descent gained 
widespread acceptance over a relatively brief span of time during 
the latter half of the previous century. The influence of this idea 
on taxonomic theory and practice, however, was not nearly as 
pervasive or rapid. Historians and biologists have asserted repeat-
edly that the concept of evolution had little or no impact on tax-
onomy, but this generalization is oversimplified. The impact of 
the concept of evolution on taxonomy, though significant, has 
been difficult to perceive because several of its important mani-
festations occurred at different times long after initial acceptance 
of the concept itself. 

Immediately after widespread acceptance of the idea that liv-
ing things are related by common descent, many aspects of tax-
onomy became evolutionary in only a superficial sense. Specifi-
cally, evolution was granted the role of an after-the-fact justifica-
tion or interpretation for previously existing taxonomic methods 
and concepts. Throughout the post-Darwinian history of taxonomy, 
evolution has been granted an increasingly important role in that 
discipline in that it has come to function, in one area after an-
other, as a central principle or tenet from which fundamental taxo-
nomic concepts and methods are deduced (de Queiroz 1988). 

Various occurrences in the historical development of taxonomy 
are interpretable as manifestations of this trend. For example, dur-
ing the middle of the present century, concepts of species in which 
the principle of evolution played a superficial role were replaced 
by concepts of species in which that principle played a central 
role. Specifically, concepts of species as groups of similar organ-
isms were replaced by concepts of species as population lineages. 
This conceptual shift required the rejection of previously recog-
nized species taxa that consisted of reproductively separate popu-
lations. For example, morphologically similar leopard frogs that 
were formerly considered members of a single species are now 
considered to make up several cryptic or sibling species (Hillis 
1988). The same conceptual shift also required the acceptance of 
previously unrecognized species taxa for phenotypically distinct 
groups of organisms that nonetheless formed a single interbreed-
ing population. For example, morphologically dissimilar striped 
and banded kingsnakes in southern California that were formerly 
considered separate species are now considered morphs of a single 
polymorphic species (Klauber 1944; Mayr 1944). 

The prescription against paraphyletic higher taxa represents an 
analogous change. Concepts of higher taxa in which the principle 
of evolution plays a superficial role are being replaced by con-
cepts of higher taxa in which that principle plays a central role. 
Specifically, concepts of higher taxa as groups of similar species 
are being replaced by concepts of higher taxa as clades, groups of 
species sharing an exclusive common ancestry. This conceptual 
shift necessitates rejection of previously recognized higher taxa 
that constitute only parts of clades, that is, paraphyletic higher 
taxa. The same shift also necessitates the recognition of previ-
ously unrecognized higher taxa for groups of dissimilar species 
that nonetheless form a Glade. For example, morphologically dis-
similar scaled and feathered amniotes that until recently have been 
recognized as separate higher taxa are now being considered to 
form a single higher taxon and one of its subtaxa. 

The proposed change regarding the system of nomenclature 
would extend a central role for the principle of evolution into yet 
another aspect of biological taxonomy. Under this proposal, a 
nonevolutionary concept of how the names of biological taxa are 
defined would be replaced with an explicitly evolutionary one. 
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Specifically, definitions stated in terms of the Linnean taxonomic 
categories would be replaced by definitions stated in terms of 
ancestry and descent. This conceptual shift will necessitate aban-
doning the Linnean taxonomic categories, but it will also increase 
nomenclatural clarity, universality, and stability. 

In conclusion, a consideration of the historical development of 
taxonomy suggests an interpretation of recent taxonomic events 
and proposals that differs significantly from the interpretation of-
fered by Pritchard. Both the increasing abandonment of 
paraphyletic higher taxa and the proposal for a phylogenetic sys-
tem of nomenclature do not represent passing fads; instead, they 
represent the most recent stages in a process that has been unfold-
ing for more than 130 years. It is therefore unlikely that these 
proposals will be abandoned after a brief period of popularity. 
Moreover, if evolution is truly the unifying theory that many bi-
ologists believe it is, then resisting cladistic concepts of higher 
taxa and the development of a phylogenetic system of nomencla-
ture will be detrimental not only to systematic herpetology but to 
all of biology. 
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Response to Peter Pritchard 

I read Peter Pritchard's article (1994), "Cladism: The Great 
Delusion." with some dismay. Although I disagree with many of 
Pritchard's points, writing a concise response to his paper proved 
difficult because there is little in our respective philosophies of 
science that provides a common ground on which to begin any 
kind of fruitful discussion. Moreover, although Pritchard did note 
a few current controversies, these issues were largely lost among 
Pritchard's visceral responses to a number of indisputable facts: 
(1) cladists use concepts and words that are unfamiliar to some 
(and which sound inelegant to Pritchard); (2) cladists are critical 
people, serious about what they do (mean spirited, maybe even 
religious cultists, by Pritchard's lights), who have no special re-
spect for tradition or those Pritchard considers to have the el-
evated social standing as luminaries; (3) because of their preoc-
cupation with the nature and evaluation of evidence, cladists have 
no respect for the claims of special knowledge that Pritchard thinks 
are self-evident and which underlie his approach to science; (4) 
cladists, like other evolutionary biologists, frequently use com-
puter programs to help them address complex problems (which 
renders their conclusions scientifically and ethically questionable 
according to Pritchard); (5) cladists use explicit methods (which 
Pritchard complains are difficult to learn); and (6) cladists, like 
other scientists, sometimes make mistakes (but unlike other sci-
entists exemplify to Pritchard all that is wrong in modern com-
parative biology). Because all of these statements are true, albeit 
in a somewhat different light than viewed by Pritchard, they do 
not require responses, beyond noting that none have anything to 
do with scientific issues. I do suggest, however, that published 
criticism is effective at limiting sloppy science, at least when that 
criticism is not itself sloppy, and that the open exchange of ideas 
within the forum of critical discussion has made for more progress 
in comparative biology than any hagiographical appreciation of 
putative luminaries ever could. In effect, Pritchard has joined this 
tradition of criticism; he just missed his intended targets. 

Rather than rehash technical issues that have been treated ex-
tensively in journals such as Cladistics, Systematic Biology, and 
Evolution, and write pages and pages that most would not want 
to read, I think the most profitable option is to present a brief 
reading list that should obviate the fears and objections which 
some readers may share with Pritchard. Because phylogenetics 
has come to dominate systematic theory and practice in the last 
20 years, I would hope that most will want to understand why it 
has succeeded so well as a scientific program before they accept 
Pritchard's accusations at face value. 

As a first introduction for herpetologists to what this contro-
versy is all about, one should refer to Kurt SchwenIc's (1994) 
recent article in Herpetological Review, a good (if unintended) 
rebuttal to many of the points in Pritchard's article, although I 
would not be honest if I said I agreed with everything Kurt has 
written in this paper. I do not know if Kurt thinks of himself as a 
cladist or not. Nevertheless, I am pretty sure that Kurt and I are 
still on speaking terms. 

The logical and factual errors in Pritchard's assertions regard-
ing the information content of organismal characters, ancestry of 
supraspecific groups, and parsimony, are numerous. To begin to 
understand the issues interested readers should read "Systemat-
ics," Chapter 6 in Elliott Sober's Philosophy of Biology (1988), a 
good introduction to the philosophy of phylogenetic inference. 
For a summary of common analytical procedures used by 
phylogeneticists, Wiley et al. (1991) is the best source. Just be-
cause Pritchard thinks that this Think-and-Do Book is too diffi- 
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cult (in the previous incarnation as Brooks et al. 1984, that 
Pritchard was aware of) is no reason for others to avoid learning 
what the various algorithms are designed to do and what their 
underlying justifications are. 

Pritchard's beliefs about paleontology are difficult to assess be-
cause his points are non sequitur to phylogenetic inference, and 
perhaps have more to do with the fact that the major contributor 
to turtle systematics during the last 20 years, Eugene Gaffney, is 
a paleontologist and a cladist, with whom Pritchard obviously 
has some differences. Along these lines, several of Pritchard's 
comments on turtle anatomy may be warranted. Regardless, 
Pritchard's method of arguing from the specific to the general, 
generally referred to as induction, is the most widely rejected sci-
entific approach (Popper, 1989), so Pritchard's specific criticisms 
may be less relevant than they appear at first blush. The now some-
what dated, but still very useful symposium volume Phylogenetic 
Analysis and Paleontology (Cracraft and Eldredge [eds.], 1977) 
would be a good place to start to understand the legitimate con-
troversies in systematic paleontology, as would a reading of pa-
pers by Gauthier et al, (1988) and Norell and Novacek (1992a, 
b). Pritchard's inaccurate assertion that cladists do not use fossils 
may have something to do with an ongoing controversy regard-
ing the character information provided by necessarily incomplete 
fossils (addressed by Gauthier et al. 1988), but in light of 
Pritchard's awareness of Gaffney's work with turtle fossils and 
phylogenetics over the last 20 years, one must wonder what would 
motivate Pritchard to claim something that is so untrue in turtles, 
a group with which Pritchard claims such authority. 

To alleviate concerns that there is a monolithic cladistic mind 
police working to undermine right-thinking biologists, I would 
suggest reading David Hull's (1988) Science as a Process, even 
though this summary of the sociological and intellectual devel-
opment of cladistics has been criticized for historic inaccuracies. 
A cursory glance at the conflicting position papers in either Cla-
distics or Systematic Biology should also allay concerns about a 
cladistic glitterati. 

Pritchard is poorly informed about the recent literature on spe-
ciation and other topics in modem evolutionary biology and for 
those who do not want to make his same mistakes I suggest read-
ing the contributions in Marc Ereshefsky's (ed.) (1992) The Units 
of Evolution and Sober's (ed.) (1984) Conceptual Issues in Evo-
lutionary Biology. The anthology by Evelyn F. Keller and Elisabeth 
A. Lloyd (eds.) (1992) Keywords in Evolutionary Biology is a 
particularly useful summary of key concepts and definitions in 
evolutionary biology. Although Pritchard uses the term "adaptive 
radiation" for a large number of related similar species in an un-
resolved polytomy, the term actually refers to the putative similar 
patterns of convergent archetypal diversification found in diverse 
centers of origin (Osborn 1902). 

1 was confused how Pritchard would regard a fairly well-re-
solved cladogram that I published in 1992 as "absolutely use-
less," because before its publication workers believed that Bra-
zilian Tropidurus lizards were more closely related to Galapagos 
"Tropidurus" than to former Plica and Uracentron, and now they 
do not. At several points in his article Pritchard thrashes cladists 
for making what he thinks are unwarranted knowledge claims 
and then he slams me for not making enough of them, apparently, 
although it is difficult for me to see the logic of his position. The 
implication of Pritchard's negative reaction to my published state-
ment about lack of topological resolution (the number of unrejected 
cladograms) is that having large numbers of possible trees that 
are neither supported nor rejected by evidence tells something 
about cladists' inability to intuit truth. My narrow reaction to 
this part of his article was surprise that Pritchard could not distin- 

guish between saying something and saying nothing. More 
broadly, it is clear from his comments that Pritchard thinks that it 
is better to proclaim oneself an authority and make up a story 
based on plausibilities and assumptions of imagined or poorly 
understood processes, rather than on explicit independent lines 
of evidence. Pritchard's approach is not strictly scientific, but, 
instead is leavened with romantic beliefs in the primacy of hu-
man intuition and the intellectual paternalism of self-professed 
authorities. 

My first reaction on reading Pritchard's paper was not to re-
spond—how could 1, without having to write a textbook and with-
out offending the many turtle hobbyists who value Pritchard's 
opinions? On second thought, it was clear that I had to respond 
because of Pritchard's relatively large following among the 
younger cohort of herpetology, just the people who may get seri-
ous about herpetology and who need to know early on that herpe-
tology is science, and fundamentally about the open discussion 
of evidence and rigorous formulation of theories, not the hubris-
tic just-so stories that Pritchard thinks of as science. Regardless 
of Pritchard's chafing at being held to a standard of evidence that 
restricts his story-telling, it is because cladistics has provided a 
framework for the rational discussion of evidence and scientific 
theories about evolutionary processes (e.g., adaptation, phylog-
eny, and biogeography) that it is now a standard component, in 
one form or another, in evolution, comparative anatomy, and her-
petology textbooks (Duellman and Trueb 1986; Pough et al. 1989; 
Ridley 1993), and is beginning to impact heavily in studies of 
behavior, physiology, and ecology (e.g., Brooks and McLennan 
1991; Garland and Adolph 1994; Garland and Carter 1994; Miles 
and Dunham 1993; Vitt and Pianka 1994). That there have been 
excesses and mistakes in both theory and practice in phyloge-
netic inference no one could deny; in this historical inference is 
identical to all other empirical sciences as well as evolutionary 
biology before the advent of cladistics. Like those of other em-
pirical sciences, the discovery methods of phylogenetic inference 
will become more sophisticated with open discussion and hard 
work; systematics will never return to a golden age of luminaries 
that never was. Therefore, for Pritchard to argue that because er-
rors and critical statements have been made by cladists means 
that the forum for the open evaluation of evidence and assump-
tions should be rejected in exchange for authoritarianism and just-
so stories, simply represents antiscientific romanticism. 
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Cladistics: A Response to Pritchard 

Scientific tools are not always received without controversy. 
The astronomer Tycho Brahe thought that using a telescope was 
cheating and assumed that they would go out of style. Pritchard 
(1994) similarly refuses what two generations of biologists are 

embracing as a great tool. Pritchard is determined to remain "un-
clad." I would simply point out that you can't get dressed until 
you know how. 

In his recent discussion of cladistics (Pritchard 1994), it is clear 

from the outset that the author misunderstands his subject. 
Pritchard wants cladistics to be more than it is. It is not a totally 
new concept. It is not a new truth. It is a tool—a tool that allows 
biologists to evaluate evidence of a specific kind of relationship, 

recency of common ancestry or branching order. Because there 
can be only one correct branching order, the potential that we 
could recover that information and base a unified classification 
system on it should be very exciting to all biologists. 

Cladistics, the attempt to reconstruct branching order among a 
set of terminal taxa using parsimony, has proven to be an invalu-
able tool for reconstructing the history of life. Consequently, it is 
having an important unifying effect on comparative biology 

(Brooks and McLennan 1991; Funk and Brooks 1990; Garland, 
and Carter 1994; Miles and Dunham 1993; Miyamoto and Cracraft 
1993). Therefore, it is important that certain misunderstandings 
in Pritchard's contribution be addressed. 

Phylogeny reconstruction and phylogenetic classification.—
Pritchard (1994) misrepresents the positions of Gould and Mayr 
with regards to cladistics because he fails to recognize the utility 
of distinguishing the process of phylogeny reconstruction from 
the use of those reconstructions in classification. This important 

distinction was carefully pointed out in the pages of this journal 
very recently (Schwenk 1994). Pritchard ([994) wants us to be-
lieve that Gould and Mayr, like him, consider cladistics to be a 

great delusion. In fact, they are only opposed to the strict use of 

the results in classification. Ashlock {1979) summarized the view 
of the "evolutionary systematists" fifteen years ago by saying, 
"Cladists have made great contributions to systematic theory and 

methodology. Evolutionary systematists have, for the most part, 
accepted the analytical contribution of the cladists .... They ob-
ject, however, to the automatic conversion of the cladogram into 
a classification." These views are repeated in Mayr and Ashlock 

(1991:234). 
Gould (1989:38) embraces the concept of monophyly and else-

where (Gould 1993:113) uses cladistic pattern observation in his 
discussion of the evolution of swim bladders from lungs. He states: 
"A reconstruction of vertebrate branching order gives a clear an-

swer to this question." An earlier piece, "What, if anything is a 
zebra?" (Gould 1983), provides a summary of his views on cla-
distics. He calls cladistics "a formalization of procedures that good 
taxonomists followed intuitively but did not properly express in 

words, leading to endless quibbling and fuzziness of concepts." 
He adds that "...behind the names and nastiness lies an important 
set of principles." His major concern is that "some of our most 
common and comforting groups [like fish) no longer exist if clas-
sifications must be based on cladograms." Both Gould and Mayr 
apparently find the method conceptually sound and are only con-
cerned about applying the results to classification (the need for 
which is discussed below). This is a far cry from Pritchard's im-
plication that they find the cladistic method misleading. 

Phylogenetic trees versus evolutionary trees. —lt is important 
to recognize the difference between phylogenetic and evolution-

ary trees and to consider the relative testability of pattern versus 
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process hypotheses. Like many beginning students of phyloge-
netic systematics, Pritchard (1994) reads a cladogram as an evo-
lutionary tree, from the bottom up. Cladograms are not evolu-
tionary trees, they are schematic representations of recency of 
common ancestry. Because they are based on data derived from 
terminal taxa, they are constructed, in a sense, from the top down 
and should be read as sets within sets that share more and more 
inclusive branching events. Pritchard's desire to read cladograms 
as evolutionary trees leads to a long discussion of "missing links" 
that "would document the morphological evolution of life, ...by 
regular dichotomous splitting, to the taxa found today." He infers 
that cladists should expect to find representatives of all these nodes 
in the fossil record and points out that they are missing. But since 
the search for branching order does not require the recognition of 
ancestors, cladists do not search for, nor seek to identify, ances-
tors. Thus, they have made significant progress in spite of the 
well established problem that transitional forms are rare. 
Pritchard's mistaken view of cladistics prevents him from seeing 
the important fact that relative relatedness can be established even 
when there are large gaps in the record, or no fossil record at all. 

Perhaps the most fundamental problem in Pritchard's approach 
to systematics is his reliance on untestable evolutionary scenarios. 
He fails to see the need for separation of pattern hypotheses from 
process hypotheses. By observing the results of evolution (pat-
tern) a cladist attempts to reconstruct the relative recency of di-
vergence of the groups of interest. Cladistic hypotheses can be 
tested by observing the features of the endpoints of evolution: 
fossil and living organisms. Pritchard's version of the "evolution-
ary" method frequently depends on hypotheses about the driving 
forces in specific evolutionary events. But it is extremely diffi-
cult, if not impossible, to scientifically test hypotheses about the 
causes of past evolutionary events. If we agree that a defining 
feature of science is testability, then classifications that rely on 
untestable process hypotheses are not science. 

A specific example of Pritchard's attempt to use untestable pro-
cess hypotheses (in this case to determine character polarity) is 
his suggestion that anyone who observes Lepidochelys using its 
shell to tamp down the sand over its nest might be convinced that 
the wide shell is an advanced feature for this behavior (Pritchard 
1994:106). By pattern analysis, we can determine if the wide shell 
is primitive or derived for the genus, but it seems highly unlikely 
that we will ever know whether the wide shell originally evolved 
for nest-tamping or is secondarily used for this purpose. 

Similarly, there is no way to test Pritchard's (1984) process 
hypothesis that the events which lead to a long neck in Hydrome-
dusa are different from those which lead to a long neck in 
Chelodina. The pattern evidence in this case is ambiguous; mor-
phological data suggests that these genera are sister taxa (Gaffney 
1977), preliminary molecular results suggest that the South Ameri-
can and Australian chelids may each be monophyletic (Shaffer, 
pers. comm.). 

Character selection in the cladistic and "evolutionary" 
schools.—lt is also useful to reexamine Pritchard's claims about 
the types of characters and the degree of objectivity in the selec-
tion of characters that go into systematic studies. Pritchard (1994) 
reports that "evolutionary systematists" use all aspects of mor-
phology and fossil history but use "judgment" to decide which 
are the "fundamental characters" and which are recent, plastic, or 
adaptive ones. He says "evolutionary systematists" emphasize the 
former and reject the latter. He would do systematics a great ser-
vice if he could provide an explicit set of criteria for how one 
recognizes "fundamental" characters. His suggestion that system-
atists should reject adaptive characters means that we should not  

be using features such as the presence of vertebrae, four limbs, 
amnion, mammary glands, or for that matter, the turtle shell (all 
of which are highly adaptive) in our efforts to determine relation-
ship! 

The majority of practitioners in the cladistic school suggest that 
one cannot tell, a priori, which features will provide the phyloge-
netic message and which are noise. This information is available 
only after any message has been extracted. Choosing characters a 
priori suggests that one knows what the message should be. In 
dissecting out "fundamental features," the "evolutionary system-
atist" as described by Pritchard is being far less objective than the 
cladist. 

However, Pritchard is correct in saying that cladists pick and 
choose their characters. Characters found in only one of the taxa 
of interest or all of the taxa of interest will not provide phyloge-
netic information and can be left out. Others may be found to be 
too variable within individual terminal taxa and are left out for 
that reason. But in every study with which I have been associ-
ated, any character that may shed light on relationships has been 
included. 

Pritchard is inconsistent in his views about the data that should 
be considered in a systematic study. He (Pritchard 1994:103 bot-
tom right) says that "traditional systematists ...[use] ...all aspects 
of the morphology ...," then on the next page he says they only 
use "fundamental" characters. Elsewhere he complains that 
cladists leave out undesirable characters, but then he is surprised 
to find a case in which I have used characters about which ho-
mology arguments may be questionable (i.e., reduction and loss 
of peripherals, and presence of an anterior hinge in kinosternids, 
carettochelyids, and trionychids; and presence of an intermaxillary 
foramen in staurotypines, carettochelyids, and trionychids) 
(Meylan 1987). These characters are, as Pritchard (1994) implies, 
best explained as independent occurrences in the Trionychia 
(Trionychidae and Carettochelyidae) and Kinosternidae (Meylan 
and Gaffney 1989). This determination of homoplasy is suggested 
by pattern evidence and not the untestable process hypotheses 
offered by Pritchard (1994). He tries to employ current structure 
and function to infer that these structures must have arisen from 
separate events—events that must have occurred at least 100 mil-
lion years ago! I elected not to make this judgment a priori. The 
results of my first study of trionychoid relationships (including 
only living taxa) suggested that these features could best be ex-
plained as single events (Meylan 1987). A second study, which 
included new and important fossils (Meylan and Gaffney 1989), 
suggests that these features have occurred twice. This still does 
not make them "bogus" characters. For example, reduction (and 
loss) of peripherals within the epifamily Trionychoidae (along 
with paired ventral processes of the nuchal) suggests that the Cre-
taceous turtle, Peltochelys is the sister group of the Trionychia; 
reduction of peripherals within the Kinosternoidae (along with 9 
other characters) suggests that the Kinosternidae is monophyletic 
(Meylan and Gaffney 1989; Meylan 1988). 

In the work described above (Meylan and Gaffney 1989), 8 of 
13 terminal taxa are extinct, and a major point of the paper is that 
inclusion of fossils overturns a set of relationships that were pre-
viously proposed on the basis of living taxa alone (Meylan 1987). 
In the paper from which Pritchard extracts a specific example for 
his argument that cladists ignore fossils (Gaffney and Meylan 
1988), 55 of 144 included genera are extinct. Looking through a 
stack of Gaffney's papers I find that nearly every one includes 
data from extinct forms. So, Pritchard's claim that cladism ig-
nores the fossil record seems preposterous based on the literature 
that he should know best. 
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The meaning of relationship.-In order for systematics to be 
scientifically useful, the concept of relationship needs to be uni-
formly applied. Since Pritchard seems intent on using a priori 
selection of "fundamental features" and an established strategy 
of "apocryphal stories" (see Brooks 1990) to determine relation-
ships among turtles, it may not matter that he is also willing to 
allow "relationship" to mean different things to different work-
ers. But this poor state of affairs is illustrated by his defense of a 
paraphyletic Agamidae. The realization that this family is 
paraphyletic with respect to the Chamaeleonidae means that it is 
the herpetological equivalent of my car and three geese. 
"Agamids" may be "more similar," but similarity is a poor crite-
rion for classification. Like beauty, similarity is in the eye of the 
beholder. Thus, to some observers my car and three geese may be 
the most similar items in a set under consideration. 

Given a single group to study, a morphologist, behaviorist, and 
two or more geneticists working with different genes might see 
different subsets in that group as being "most similar" and they 
might suggest four or more classifications, each acceptable under 
the "similarity" model. But all of these data could be interpreted 
in a cladistic framework, and if they were, the independent analy-
ses would at least be aimed at finding the same single correct 
answer that reflected the one history of life. If every classifica-
tion sought to reflect the one correct history of life, then at least 
there would be only one, and not many, correct classifications. It 
simply won't do to have multiple possible correct classifications. 
That is what we get if we continue to recognize non-monophyl-
etic groups. 

In closing, I would suggest a test of Pritchard's assertion of the 
lack of utility of the cladistic method. Look through the literature 
on turtle systematics for the past 50 years. Compare the contribu-
tions to systematics and classification made by the various schools. 
You will see that cladistics has proven to be an excellent tool for 
turtle systematics. 

Acknowledgments.-1 have benefitted from discussions of Pritchard's 
paper with Henry Mushinsky's herpetology discussion group at USE I 
thank Darrel Frost, Gene Gaffney, John Iverson, Anne Meylan, Dawn 
Wilson, and especially Brad Shaffer for their comments on this reply. 
Support for research of issues in turtle systematics has been provided by 
NSF grant DEB 9306633. 

LITERATURE CITED 

ASHLOCK, P. D. 1979. An evolutionary systematist's view of classifica-
tion. Syst. Zool. 28:441-450. 

BROOKS, D. R., AND D. A. MCLENNAN, 1991. Phylogeny, Ecology and 
Behavior. University of Chicago Press, Chicago, Illinois. 434 pp. 

BROOKS, R. J. 1990. Review of: The Alligator Snapping Turtle. Biology 
and Conservation, by Peter C. H. Pritchard. Copeia 1990:903-904. 

FUNK, V. A., AND D. R. BROOKS. 1990. Phylogenetic Systematics as the 
Basis of Comparative Biology. Smithsonian Inst. Press, Washington, 
D.C. 45 pp. 

GAFFNEY, E. S. 1977. The side-necked turtle family Chelidae: A theory of 
relationships using shared derived characters. Am. Mus. Nat. Hist. 
Novit. 2620:1-28. 

, AND P.A. MEYLAN. 1988.A phylogeny of turtles. In: M. J. Benton, 
ed., The Phylogeny and Classification of Tetrapods, pp. 157-219. 
Clarendon Press, Oxford. 

GARLAND, T., JR., AND P. A. CARTER. 1994. Evolutionary physiology. Annu. 
Rev. Physiol. 56:579-621 

GOULD, S. J. 1983. Hen's Teeth and Horse's Toes. W. W. Norton, New 
York. 413 pp. 
	. 1989. Wonderful Life. W. W. Norton, New York. 347 pp. 
	. 1993. Eight Little Piggies. W. W. Norton, New York. 479 pp. 

MAYA, E., AND P. D. ASHLOCK. 1991. Principles of Systematic Zoology. 
2nd ed. McGraw-Hill, New York. 475 pp. 

MEYLAN, P. A. 1987. Phylogenetic relationships of soft-shelled turtles. 
Bull. Am. Mus. Nat. Hist. 186:1-101. 
	. 1988. Peltochelys Dollo and the relationships among the gen- 

era of the Carettochelyidae (Testudines: Reptilia). Herpetologica 
44:440-450. 
	, AND E. S. GAFFNEY. 1989. The skeletal morphology of the Creta- 

ceous turtle, Adocus, and the relationships among the Trionychoidea. 
Am. Mus. Nat. Hist. Novit. 2941:1-60. 

MILES, D. B., AND A. E. DUNHAM. 1993. Historical perspectives in ecol-
ogy and evolutionary biology: The use of phylogenetic comparative 
analyses. Annu. Rev. Ecol. Syst. 24:587-619. 

MJYAMOTO, M., AND J. CRAcRAFT. 1991. Phylogenetic Analysis of DNA 
Sequences. Oxford Univ. Press, New York. 

PRacHARD, P. C. H. 1984. Piscivory in turtles, and evolution of the long- 
necked Chelidae. Symp. Zool. Soc. Lond. (1984) No. 52,87-110. 
	. 1994. Cladism: The great delusion. Herpetol. Rev. 25:103-110. 
SCHWENK, K. 1994. Systematics and subjectivity: The phylogeny and clas- 

sification of iguanian lizards revisited. Herpetol. Rev. 25:53-57. 

PETER MEYLAN 
Natural Sciences 
Eckerd College 
St. Petersburg, Florida 33711, USA. 

BUYING 
(AND SELLING) 

HERPETOLOGICAL BOOKS 
AND MONOGRAPHS 

SINGLE VOLUMES TO ENTIRE 
LIBRARIES 

HIGHEST PRICES PAID 

SEND LIST OF UNWANTED TITLES 
FOR OFFER 

WILL TRAVEL TO PICK UP LARGER 
COLLECTIONS 

DONALD E. HAHN 
NATURAL HISTORY BOOKS 

P.O. BOX 1004 
COTTONWOOD, ARIZONA 88326, USA 

1-602-634-5016 

Herpetological Review 26(2), 1995 	 85 



Human Nature, Science, and the 
Anonymous Peer Review System: 

Responses to Burke and Pisani 

When we published our paper on the anonymous peer review 
system (Wilson and McCranie 1993), we wished to stimulate 
comments and, ultimately, change in an obstructionist and 
counterproductive set of procedures. Thus, we are pleased that 
Pisani ( [994) and Burke (1994) responded. We mostly agree with 
Pisani, but see below. However, we disagree with Burke. At issue 
is the ability of science (in particular, herpetology) to survive the 
impact of the ethics of convenience and lowered professional 
expectations. Apparently, Burke and to a lesser degree Pisani act 
as apologists for these developments, citing the purported 
exigencies of "human nature." 

Pisani (1994) opined that lack of editorial conscientiousness 
arises because "... editors, like other scientists, are human first 
and scientists/editors second, with all the room for ego abuse and 
lack of character that implies." We maintain that falling back on 
the old saw that "one cannot change human nature" is to attempt 
to excuse human frailties by resorting to folklore and that scientists 
are held to a higher standard. Although Pisani's suggestion that a 
"totally" anonymous peer review system, under discussion by 
KU's mammalogists, is "interesting," it is by no means "logical." 
First, a system in which "the author is unknown to the reviewer, 
who remains anonymous to the author" is not totally anonymous. 
After all, the identity of both is known to the editor (a totally 
anonymous system, in which no one is known to anyone else is 
an oxymoron; a system is a collection of interrelated parts). In 
addition, given the contact among herpetological colleagues 
working in the same area of research, it is unlikely that such a 
system would really keep identities of author and reviewer 
unknown to one another. Furthermore, authors frequently build 
on their past work and therefore cite themselves often. This type 
of system would be prone to greater abuse than the one we 
currently use, allowing both reviewer and author to operate in 
secrecy, increasing the chances for animosity among colleagues 
to arise. Finally, it would move the peer review process further 
from the cooperative atmosphere supposed to exist in science and 
further toward obeisance to the whims of "human nature." We 
believe that neither end is desirable nor defensible. 

We reserve our strongest objections, however, to Burke's (1994) 
ideas, for it is therein that we find a logically inconsistent use of 
the term "human nature" and a seriously ill-informed view about 
the workings of science. Burke's response is carefully constructed, 
clearly written, and indisputable through the first four paragraphs. 
From that point onward, however, Ns argument is disarmingly 
confused. 

Burke's first major point is that, "All systems are prone to 
abuses, and Wilson and McCranie are right to point out the need 
for periodic evaluation of the status quo." Whereas it may be 
correct to say that all systems are prone to abuse, we must do 
more than simply "evaluate the status quo." The nature of the 
scientific process requires us to expose and rectify such abuses to 
the system of science, because their continuance erodes its 
foundation. 

Burke (1994) also believes our critique "... underestimates the 
effect onymity would have on the objective nature of our field." 
In defense of this view, Burke confusingly discussed the "... 
inherent conflict that we all face between subjective human nature 
and the objective nature of science." He noted that it has been his 
experience that "... anonymity dulls subjectivity and enhances 
objectivity." This is because he is acquainted with many of the  

authors whose papers he reviews. Consequently, he has "... made 
every effort to divorce [his] relationship from [his] evaluation of 
their work. Knowing that [he] would remain anonymous to the 
authors' greatly enhanced [his] ability to approach objectivity 
(consciously and presumably subconsciously)." 

In his use of the term "human nature," Burke implies that there 
are certain features of human behavior over which we have little 
or no control. We interpret this to mean that these features are not 
subject to modification by life experience (i.e., learning); in other 
words, they are instinctive. Since notions of objectivity and 
subjectivity are outgrowths of human rationality and concepts that 
must be learned, using the term "human nature" in the context 
Burke does is specious and introduces a "red herring" into the 
dialogue. Thus, Burke maintained that "human nature" (in his 
sense) is "subjective," whereas "science" is not, and that movement 
from a subjective to an objective stance by a reviewer is facilitated 
by remaining "unknown" to the author. To say that "human nature" 
(in Burke's usage) is "subjective" is virtually redundant, since 
the word subjective means "proceeding from or taking place within 
an individual's mind such as to be unaffected by the external 
world" (American Heritage Dictionary, first edition). On the other 
hand, the word objective means "of or having to do with a material 
object as distinguished from a mental concept" (American Heritage 
Dictionary, first edition). Since science seeks to create a set of 
concepts to theoretically explain natural phenomena, it cannot be 
truly objective in the above-indicated sense of this word. Even 
giving Burke the benefit of the doubt and allowing that he 
considered objectivity to be synonymous with impartiality (some 
usages of the former come close to the usage of the latter), he 
maintained that such lack of prejudice or bias is enhanced by hiding 
one's identity. Such a position is interesting, if illogical, and would 
seem to mean, for instance, that members of the Ku Klux Klan 
wear hoods to show their lack of racial prejudice. Such a point of 
view is ludicrous. Objectivity or impartiality does not depend on 
anonymity, it depends on the reverse, an open acknowledgment 
of one's ability to stand up for one's opinions and conclusions. 
Beyond all this and of greater importance, onymity may have less 
effect on objectivity than on whether the review is constructive 
or destructive. Signing reviews has the value of encouraging 
constructive criticism on the part of the reviewer. 

Burke's second major point is that we limited our discussion 
"to the effects of anonymous peer review on the scientific 
community." He stated that "... most scientists have patrons (e.g., 
granting agencies, private foundations, industry, taxpayers) and 
research results often impact those patrons." Furthermore, he noted 
that, "Because our results don't only impact us, it is important 
that persons outside our community have confidence in the 
integrity of our system of checks and balances." Burke's view 
appears to depend on the confusion of the anonymous peer review 
system in particular with the peer review system in general. The 
peer review system exists in order to best assure that what is 
published is as original, substantive, accurate, and defensible as 
it is possible for us to make it. Reviewer anonymity is not a 
prerequisite for such an outcome. Both authors and reviewers are 
held to draw conclusions that will stand up to scrutiny. Burke 
also maintains that allowing scientists to operate behind the cloak 
of anonymity will inspire confidence in people outside the 
scientific community "... in the integrity of our system of checks 
and balances." We confess to being nonplused as to how scientists 
operating in secret can inspire confidence in anyone about 
anything, especially our purported "integrity." Finally, Burke 
attempted to underscore the importance of his view by noting 
that a paper he recently published on the diet of sea turtles in New 
York waters "... will presumably be the basis for decisions 
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regarding habitat protection in New York." He maintained that, 
"The publication of [his] study following rigorous peer review 
by persons unknown to [him] can only strengthen its credibility 
and therefore its value to [his] patron, the New York State 
Department of Environmental Conservation." The question we 
ask of Burke is how and why the acknowledgment of reviewers' 
names during the peer review process is going to undermine the 
credibility of the study or its value to his patron. Let us put it 
another way. Let us say, for example, that Burke's study is sent to 
Randy McCranie or Larry Wilson for review. Because of their 
ethical position, stated in print, the one conducting the review 
signs his name to it. How will the acknowledgment of the name 
damage the credibility and value of Burke's study? Why is not 
the reverse the case? Why would not an honest review from one 
of these "established" researchers (to use Burke's language) not 
enhance the credibility of his study and its value to his patron? 

Although we appreciate both the Burke and Pisani responses to 
our critique, we find ourselves at odds with their analyses, 
especially that of the former. Burke appears ready to jettison the 
need for absolute honesty in the sciences to allow for a timorous 
retreat behind the curtain of anonymity in order to inspire 
confidence in people who fund his research. This appears to us to 
be a particularly heinous brand of situational ethics giving rise to 
an unconscionable lowering of our professional expectations. The 
peer review system is supposed to allow substantive critiquing of 
one's work by his peers. Peers are those who have equal standing 
with oneself. We would find it difficult to accept as peers those 
who do not have the courage of their convictions sufficient to 
allow themselves to sign their own work. 

In apologizing for such cowardly behavior on the part of the 
reviewer, Burke and Pisani appear willing to concede to editors 
more power in shaping the direction of herpetological research 
than we think they should have. This is because of the potential 
for sheltering destructive reviewers in anonymity in what is 
supposed to be an open, aboveboard, rigorous, and cooperative 
undertaking. We believe an onymous system would allow 
reviewers and editors to be held much more accountable for their 
editorial decisions. Burke and Pisani miss this point when they 
recount their generally productive experiences with journal editors 
as support for their views. Our experiences with editors usually 
have been similar. The point is that even though they may use 
their power wisely, they should not have the kind of power they 
do with the anonymous peer review system in a discipline utterly 
dependent on free and open discourse. Let us allow ego-driven, 
but cowardly reviewers to seek the psychological counseling they 
apparently need and discontinue maintaining a system that 
indulges them. 

Lest we be accused of placing too much emphasis on the ill 
that a few reviewers operating behind the "iron curtain" of 
anonymity can commit, we wish to reiterate and emphasize that 
science depends on absolute openness and honesty (Sigma Xi 
1986). Although the Sigma Xi document is primarily concerned 
with fraud in science, it does quote C. P. Snow to the effect that, 
"The only ethical principle which has made sciences possible is 
that the truth shall be told all the time." Fraud is a "deception 
deliberately practiced in order to secure unfair or un Lawful gain" 
(American Heritage Dictionary, first edition). Hiding one's identify 
as an anonymous reviewer is also a form of deception not far 
removed from fraud. As such, its continued existence, like that of 
its uglier cousin, fraud, will unduly erode the openness and honesty 
vital to science. 
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Tail Waves, Eye Licks, 
Vocalizations, and. Priorities 

In systematics, "priority" is respected as much as it is in the 
history of technology. But in other fields of herpetology (e.g., 
behavior, morphology) papers too often claim priority for the 
observation of phenomena which in fact had been published long 
before. Most commonly this happens out of ignorance of the earlier 
work. Many authors do not exploit literature published in other 
languages and some—that published in other countries. I narrate 
here a couple of choice examples and propose a partial remedy. 

A recent statement in Herpetological Review claimed that "this 
is the first record of tail waving behavior as part of a prey capture 
tactic in gekkonid lizards." The statement was made by Perez-
Mellado (1994), who in the preceding paragraph described how 
Tarentola mauritanica, on Minorca (Balearic Islands), approached 
relatively large prey: "The lizards raised their tails during the slow 
approach, moving it laterally and sometimes with the distal portion 
of the tail slightly brought forward. The final charge was 
accompanied by increased vibration, shaking rapidly the tip of 
the tail." 

Described or not, waving and vibrating the tail while stalking 
the prey are quite common among geckos. Gekko hokuensis, one 
of three species observed by Werner et al. (submitted), frequently 
showed these behaviors while foraging and stalking. In this case 
these tail movements were mainly seen during the brief pauses 
that this species makes in its intermittent advance. 

Admittedly, it could have been that, just because of its 
commonness, this gekkonine hehavior had not been reported 
earlier. Let me illustrate this point: Although Aristotele (4th century 
BC) had mentioned the voices of "oviparous quadrupeds," by the 
time I visited New Zealand in 1970, no vocalizations had been 
reported from the local skinks. When my hosts of the N.Z. Ecology 
Division (Tony Whitaker and Bruce Thomas) and I caught a skink 
and it cheeped (Frankenberg and Werner 1992; Werner 1973), 
and I expressed surprise, they said, "Yes, skinks squeak when 
caught." When I protested, "But none of you has ever reported 
this!" they said, "What is there to write about? Skinks just squeak 
when picked up." 

But, as it happens, the gecko's rear end fared differently. Mertens 
(1946), in his classic monograph, explained that aposematic 
behaviors are expressions of excitement, which need not 
necessarily be caused by an enemy or a rival; rather, it can just as 
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well be aroused by a mate or a prey animal. Mertens continued (I 
translate), "Hence one sees, for example, some geckos, such as 
Tropiocolotes steudneri or Ptychozoon kuhli, performing with their 
tails the same undulating or waving motions, during the suspicious, 
tense, crawling upon an insect, as when meeting another lizard or 
else a larger creature." 

Such oversight of earlier behavioral observations happens 
readily and is quite frequent. Skipping cases of personal bias, I 
revert to the gecko's head for a by now historical last example. 
No lesser a person than Hobart Smith (1952) described a gecko, 
Sphaerodactylus notatus, often licking the lips and wiping the 
lidless eye with its tongue. Smith concludes, "Whether it is a habit 
restricted to this genus or of general occurrence in geckos with 
immobile lids remains to be determined, inasmuch as no similar 
observations have, to my knowledge, been noted previously for 
any species." Later, Mitchell (1958) seemed to regard the eye 
wiping behavior of geckos as a local Australian discovery whereas 
Bustard (1963) credited Smith (1952) with this discovery. 

But Smith's modest caution had been well placed. Already F. 
Werner (1913:9) had described eye-licking as a family trait of the 
Gekkonidae (I translate): "The tongue is wide, flat, a little notched 
at the tip. As a rule, it is extended only in drinking and in eating, 
as well as in cleaning the eye. In this it is extruded from the mouth 
sideways and extended so that it can completely lick the eye." 
Perhaps in Werner's wake, Aharoni (1929:63) described eye 
cleaning in Ptyodactylus. 

In conclusion I propose that editors of herpetological journals 
would do well to be wary of manuscripts in which the Literature 
Cited is bound within the ghetto of any single language. This is 
true in general but applies in particular to such fields as 
morphology or behavior. 
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To Stipple or Not to Stipple 

Range maps are one of the most important features of any field 
or identification guide to reptiles and amphibians or other 
organisms. These maps can be extraordinarily useful and often 
stimulate other workers to explore areas of uncertainty that are 
disclosed. However, range maps appear in about as many formats 
as there are guides and authors, and thus are of variable usefulness. 

The mapping style chosen is partially dependent on the purpose 
of the map and the portion of a particular publication that can be 
devoted to maps. Publications such as Conant and Collins (1991) 
do not detail individual locality records but use stippling in various 
ways to denote geographic ranges. This is appropriate when the 
geographic extent of the ranges included is large and the space 
allotted to map them is small. Regional or state field guides (e.g., 
Smith 1961; Minton 1972) detail individual locations with 
symbols. Some authors (e.g., Johnson 1987) mark each county 
with a symbol in the center of the county. Others (e.g., Smith 
1961; Minton 1972), are more specific and place symbols at 
locations in each county for all specimens examined or previously 
reported in the literature. Many authors (e.g., for the Catalogue 
of American Amphibians and Reptiles accounts) also stipple their 
maps even when specific records are detailed. The purpose of 
this paper is to criticize the practice of stippling range maps that 
mark individual localities with symbols, but not to reopen an earlier 
discussion on range map accuracy (Axtell 1983, 1987; Blem 
1987a, b). 

Rather than provide a lengthy list of examples from regional 
field guides or from Catalogue accounts, I will cite a single 
example drawn from Smith (1961). I chose this work because it 
is, in my opinion, one of the best regional field guides ever 
published. Although it has been in print for over 30 years, without 
revision or updating, it is still a highly useful work for students of 
Illinois herpetology. The particular example I have chosen, the 
range map for Clonophis kirtlandii, was selected because it typifies 
a species whose limited range is poorly known. 

Among the many regional field guides and Catalogue accounts 
I have examined, stippling is used for one of two purposes. First, 
it is used to show areas of intergradation between subspecies by 
utilizing differing shading styles for the various taxa involved. 
This usage, when based on examination of specimens, 
communicates objective information. 

The second purpose is to indicate the presumed range of the 
species by including areas from which the species has not been 
collected. If the stippling includes such areas, then it is speculation 
by the mapper that the taxon occurs there. This speculation can 
be considered a hypothesis. Such hypotheses can be tested by 
field searches of the area in question. However, such a hypothesis 
can only be verified; it cannot be falsified. Even if the area is 
searched and no specimens are found, the hypothesis cannot be 
falsified because it is always possible that the species was missed. 

Published speculations of distributions using range map 
stippling can have unfortunate results. Stippled range maps tend 
to validate a hypothetical distribution. Even though the speculative 
nature of the map is pointed out by the original mapper, such 
maps are frequently uncritically accepted by subsequent workers. 
If the organism happens to be endangered or threatened (as is C. 
kirtlandii), then uncritical acceptance of speculative range maps 
can have important political and economic consequences. 

I have redrawn the stippled portion of the range map for C. 
kirtlandii (Fig. I a, from Smith, p. 253). This map reflects Smith's 
apparent belief that this snake also occurs in al I or parts of 
Kankakee, Iroquois, Ford, Livingston, Moultrie, and Edgar 
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counties (portions of Illinois east and north of the Shelbyville lake sediments occur in Illinois, but no or few localities are known 
moraine), although no specimens or published records existed from within the area occupied by these sediments. Other glacial 
when the map was prepared. Rossman and Powell (1985) also features such as the Shelbyville morainal system (Smith 1961) 
stippled these counties even though no specimens had been are also known to be correlated with distributions of reptiles and 
reported in the intervening 24 years. amphibians in Illinois. It is possible that the absence of records 

Since publication of Smith (1961), Tucker (1977) and Bavetz for many of these species may reflect the likelihood that common 
(1994) have addressed variation and distribution in C. kirtlandii. species are ignored by collectors and less likely to be preserved, 
I (Tucker 1977) noted that no specimens had been discovered in deposited in institutional collections, or reported in the literature. 
the first four mentioned counties (see above) and questioned But this cannot be said for less common species such as C. 
whether or not the snake occurred there, Bavetz (1994) noted that kirtlandii and Sisturus catenatus. 
the same four counties still had no documented populations. He 	Therefore, stippling of range maps with localities marked by 
also noted that this particular area had been covered by post-glacial symbols in regional field guides or in the Catalogue should be 
lake beds. We both had observed that samples from the northern avoided or discontinued except where it is used to denote areas of 
counties of Illinois were slightly differentiated meristically from intergradation between adjacent subspecies. Speculations on 
samples collected in central Illinois. distribution should be placed in the text rather than on the maps. 

The documented localities of C. kirtlandii are plotted (Fig. lb) 
along with the location of these post-glacial lakes from Willman 
and Frye (1970, Fig. 9). The virtual absence of overlap between 
localities for C. kirtlandii and the former location of the glacial 
lakes is evident. Although the documented range of C. kirtlandii 
has been considerably extended (Rossman and Powell 1985), no 
specimens have been reported in the portion of Illinois containing 
these post-glacial features. This suspected hiatus in the range of 
the species is consistent with the very slight morphological 
differentiation that Tucker (1977) and Bavetz (1994) noted. 

Had Smith (1961) or Rossman and Powell (1985) published 
their maps for C. kirtlandii 
without stippling, this 
apparent hiatus in the range 
would have been much more 
obvious. More interest in 
investigating this gap might 
have been generated among 
herpetologists. 

In this instance, use of 
stippling was not only 
speculative but possibly 
inhibited subsequent 
investigation of the species in 
this area. At present no 
investigator has looked at the 
distribution of Illinois reptiles 
and amphibians in relation to 
these post-glacial features. 
Examination of Smith's maps 
shows a paucity or absence of 
records in this region for 
several widely distributed 
species. These species include 
Ambystoma maculatum, A. 
tigrinum, Plethodon cinereus, 
Necturus maculosus, Bufo 
woodhousii fowleri, Pseu-
dacris crucifer, P. triseriata 
triseriata, Rana catesbeiana, 
R. sylvatica, Elaphe obsoleta 
obsoleta, Storeria occipito-
maculata, Regina grahami, R. 
septemvittata, and Sisturus 
catenatus. Al] of these species, 
like C. kirtlandii, have been 
found both north and south of 
the area in which Pleistocene 	Flo. 1. Two ways of depicting the Illinois distribution of Clonophis kirtlandii. (A) Distribution map redrawn from Smith 

(1961). (B) Modified range map showing known localities for C. kirtlandii and locations of post-glacial lakes. 
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TECHNIQUES 

A Simple Aquatic Funnel Trap 
and its Application to 

Wetland Amphibian Monitoring 

Techniques for monitoring adult amphibians at breeding sites 
are described by Scott and Woodward (1994) and Dodd and Scott 
(1994). Quantitative sampling techniques for larvae are reviewed 
by Shaffer et al. (1994). In these reviews, aquatic funnel trapping 
was bypassed as a method for monitoring adults but recommended 
as a tool for estimating species richness and relative abundance 
of larvae. 

In unpublished studies, I used large, bulky, and expensive wire 
mesh funnel traps (e.g., minnow traps) to determine palustrine 
wetland use by adult Pseudacris regilla, Taricha granulosa and 
Ambystoma gracile, and stream use by larval Dicamptodon 
tenebrosus . I baited traps with plain or shrimp oil dipped salmon 
eggs (Pautski's Balls of Fire) in a perforated 35 mm film canister 
to increase the capture rate of amphibians. Calef (1973) used a 
trap made by fastening an insect screen funnel into a 3.5 liter (1 
gallon) plastic jug to capture tadpoles of Rana aurora. Calef, 
however, provided no other details such as jug diameter or specific 
mode of application. Whitman (1974, cited in Riley and Bookhout 
1990) used a plastic aquatic funnel trap to capture 
macroinvertebrates. Riley and Bookhout (1990) altered Whitman's 
trap to monitor invertebrate activity in the water column. The 
adapted trap is constructed by stapling top and bottom ends from 
two 2-L plastic beverage bottles together. 

The absence of explicit design characteristics for amphibian 
funnel traps in the herpetological literature (Dodd and Scott 1994; 
Scott and Woodward 1994; Shaffer et al. 1994), my successful 
amphibian census experiences with minnow traps, and the  

publication of Riley and Bookhout's (1990) inexpensive and easily 
constructed invertebrate funnel trap prompted me to investigate 
the potential merits of Riley and Bookhout's trap in amphibian 
censusing. I describe here the details of trap materials and 
construction, with modifications that have enabled me to use it 
successfully for wetland amphibian censusing under diverse 
habitat conditions without adult and larval mortality. 

Materials and Construction.—Each funnel trap set-up requires 
two clean, clear plastic, 2-L soda-pop bottles, three 0.32 cm (1/8 
inch) diameter aluminum rivets with a 0.48 - 0.63 cm (3/16-1/4 
inch) grip range, three 0.32 cm (1/8) inch) diameter aluminum 
washer plates, three plastic clothespins, and one 0.79 cm (5/16 
inch) or slightly thicker stainless steel rod of length determined 
by water depths to be sampled. 

Using a razor blade I cut an initial slit near the top of one bottle 
approximately 0.3 cm below the end of the neck taper within the 
bottle's midsection. I separate the top by continuing the cut with 
scissors around the bottle. I similarly cut the bottom from the 
second bottle with a cut 0.3 cm beyond the seam at the base but 
again within the midsection of the bottle. The top ends of both 
bottles are saved. Next I use a hot nail to burn four 0.32 cm holes 
into the larger section and into the clothespins. I burn one air/ 
water exchange hole 0.3 cm below the bottle's taper within the 
midsection, and three rivet holes in a straight line at 4, 9, and 14 
cm from the bottom along the opposite side. I also clip roughly 1/ 
4 of the plastic from one handle of each clothespin and then burn 
a 0.32 cm hole into the center tip section of each unclipped end. I 
then rivet a clothespin through the handle to each hole in the 
bottles' midsection. Finally, I reverse the short tapered funnel end 
and slide it within the bottom of the main bottle forming a tight, 
escape-proof fit and overlapping lip for stapling (Fig. l). 

Applications. —I have attached up to three traps along one 
stainless steel rod to simultaneously measure captures in 2 m of 
water at several depths within the water column. In deep water I 
position traps vertically with funnel side down. This maintains 
the required air pocket within the top so captured amphibians don't 
suffocate. In shallow water I drive rods with attached traps 
diagonally in the water, again making certain to provide air 
pockets. Water-filled traps not fastened to rods sink and will kill 
captured amphibians. Although heavier than aluminum, I use 
stainless steel rods because they do not corrode and therefore, 
minimize water quality impacts. I also bait traps with 5-10 salmon 
eggs but have never tested trapping success between baited and 
unbaited traps, nor between shrimp and non shrimp oil dipped 
eggs. 

I found my funnel trap set-up invaluable in determining spring 
arrival times of breeding Ambystoma macrodactylum, Ambystoma 
gracile, Taricha granulosa, Rana aurora and Pseudacris regilla. 
Leonard and Richter (1994) have successfully combined several 
months of aquatic funnel trapping with mark-recapture statistics 
to census adult Ambystoma macrodactylum populations in a small 
breeding pond. At some wetlands these aquatic funnel traps 
captured adult amphibians that were not previously detected by 
visual searches, dipnetting, or pitfall trapping. 

Funnel traps also enabled me to describe the spatial and temporal 
microhabitat use by larval Ambystoma gracile and Rana aurora 
(Richter, in prep.). I have captured larvae using these traps with 
minimal habitat disturbance, by simultaneously trapping in yellow 
water-lily (Nuphar polysepalurn), cattail (Typha latifolia), and soft 
rush (Juncus effusus) dominated emergent plant communities and 
in open water areas of varied depths, over 8-hour day, 8-hour 
night, and during 48-hour trapping periods without mortality. 
Karlstrom (pers. comm.) used these traps successfully in 1994 to 
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