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SSAR BUSINESS 

PROPOSAL TO INCLUDE THE 
RED-EARED TURTLE (Trachemys 
scripta elegans) IN APPENDIX II 

OF CITES 

The Conservation Committee of SSAR 
supported listing T. s. elegans in Appendix II 
of the Convention on International Trade in 
Endangered Species of Wild Fauna and Flora 
(CITES). This action was taken on 30 January 
1987 in a letter to Dr. Charles W. Dane of the 
Office of the Scientific Authority of the U.S. 
Fish and Wildlife Service. I wish to correct a 
statement in Herpetological Review (18(4):62) 
saying (in a summary of the 30th Annual 
Meeting of SSAR/HL in Veracruz, Mexico) 
that the Conservation Committee had not 
supported this listing. 

The proposal to list T. s. elegans was 
spearheaded by the International Wildlife 
Coalition (1807 H Street N.W., Washington, 
D.C. 20006) with abundant support by numer-
ous individuals and organizations (including 
SSAR) in the herpetological community. 
Supporters cited concern about declining 
populations of the red-eared turtle and the 
practice by turtle farms of replacing breeding 
stock from wild populations to supply several 
million individuals per year of these turtles in 
international trade. 

Despite much more support for the pro-
posal than against it, the U.S. Scientific 
Authority decided not to propose the red-
eared turtle for inclusion in CITES Appendix 
II at the 1987 Meeting of the Parties. The 
proposal, however, will be updated and sub-
mitted again prior to the 1989 CITES meeting. 
Herpetologists desiring a full statement doc-
umenting the proposal and who have a con-
cern for this issue should contact the Interna-
tional Wildlife Coalition (address above) for 
more information. 

WILLIAM S. BROWN 
Past Chairman, Conservation Committee • 

MAC -WISE? SSAR NEEDS YOU!! 

As Herp. Review moves into the era of desk-
top publishing, the editorial staff is seeking a 
computer-wise volunteer to assist with the 
formatting of each quarterly issue. The volun-
teer (henceforth known as a Managing Edi-
tor) must be familiar with the Macintosh 
computer and have access to a MacPlus with 
either MacWrite or Microsoft Word 3.01. 

Access to a good quality laser printer would 
be useful, but not necessary. The volunteer 
would not be doing the initial inputting—only 
the final formatting from a disc delivered by 
mail. Support will be available from SSAR 
members familiar with these systems. 

Interested? Please contact the editor by 
mail or telephone (216-368-3558). 	• 

ERRATUM 

In the Annual Meeting report which ap-
peared on p. 62 of the December 1987 issue of 
Herp. Review, incorrect/incomplete ad-
dresses were printed for the recipients of the 
1987 Kennedy Award. Marc P. Hayes (correct 
address: Department of Biology, University 
of Miami, Coral Gables, Florida) and Mark R. 
Jennings (correct address: The University of 
Arizona, Tucson. Current address: U.S. Fish 
and Wildlife Service, Los Banos, California) 
co-authored the winning paper "Decline of 
ranid frog species in Western North America: 
Are bullfrogs (Rana catesbeiana) responsi-
ble?" which appeared in the December 1986 
issue of Journal of Herpetology. The editor 
regrets the error. • 

MEETINGS 

ASZ MEETING 

The 1988 Annual Meeting of the American 
Society of Zoologists with the American 
Microscopical Society, Animal Behavior 
Society, The Crustacean Society, Internation-
al Association of Astacology, Society of Sys-
tematic Zoology, and the Western Society of 
Naturalists will be held at the Hilton Hotel and 
Towers in San Francisco, California, during 
the traditional post-Christmas period, 27-30 
December 1988. 

The Call for Contributed Papers has been 
issued by ASZ, and an August 8 deadline for 
receipt of abstracts of papers (oral or poster 
presentations) has been set. 

Symposia presently scheduled which may 
be of interest to herpetologists include: (1) 
Recent Developments in the Study of Animal 
Migration, (2) Parasites and Sexual Selec-
tion, (3) Evolving Concepts of Chemical Medi-
ation: A Symposium in Honor of Howard A. 
Bern, (4) Concepts of Efficiency in Biological 
Systems, (5) Concepts of Adaptation in 

NEWSNOTES 

JAMES C. LIST 
HERPETOLOGICAL COLLECTION 

The Museum of Natural History at The Uni-
versity of Kansas, Lawrence, has acquired the 
herpetological collection of Dr. James C. List, 
Ball State University, Muncie, Indiana. This 
collection of 2,500 specimens of amphibians 
and reptiles is the result of decades of field 
work by Dr. List and his colleagues and stu-
dents, and is considered the finest collection 
of its kind for the Jackson Purchase region of 
southwestern Kentucky and adjacent states. 
With the acquisition of this collection, plus 
private collections donated earlier to KU by 
Joseph T. Collins, Corson J. Hirschfeld and 
others, the Museum now houses substantial 
holdings of Kentucky amphibians and rep-
tiles. 

As soon as the specimens in the List collec-
tion are sorted and catalogued, they will be 
available for loan. • 

Aquatic Animals: Deviations from the Terres-
trial Paradigm, (6) Cellular and Molecular 
Biology of Pattern Formation, (7) History of 
Regeneration Research, (8) Science As A 
Way of Knowing—Cell and Molecular Biol-
ogy, (9) Workshop on Science Comes to Cali-
fornia, and (10) Workshop on Research-Edu-
cation at Small Colleges and Universities: 
Quality Science on a Frayed Shoestring. 

Meeting plans include several socials, spe-
cial programs, commercial exhibits and a Job 
Placement Service. Hotel rates are $66 for 
single, double, triple or quad rooms at the 
Hilton Hotel and Towers. Housing and Regis-
tration deadlines are 20 November. Forms 
will be available mid-September. 

This meeting is hosted by the California 
Academy of Sciences, with Daphne G. Fautin 
and Ralph I. Smith co-chairing the Local 
Arrangements Committee. For more informa-
tion contact: Mary Adams-Wiley, Executive 
Officer, American Society of Zoologists, 104 
Sirius Circle, Thousand Oaks, California 
91360, USA. (805) 492-3585. • 
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FEATURES 

MORTALITY IN Ambystoma 
maculatum LARVAE DUE 

TO Tetrahymena INFECTION 

During the spring of 1984, Ambystoma 
maculatum (spotted salamander) eggs were 
collected from three ponds in Marquette 
County, Michigan, for studies on the effects 
of acid precipitation on larval development 
(Ling, VanAmberg, and Werner 1986). Within 
1-3 days after hatching, swelling of the epi-
dermis was observed on the head and/or 
chest region of larvae from two of the ponds 
(Fig. 1). Viewed at 10X, ciliates were seen to 
completely fill the swollen area under the 
epidermis. The ciliate (Fig. 1, insert), averag-
ing 47 x 27p (N=22), was tentatively identified 
as Tetrahymena pyriformis (Corliss, 1973), 
based on body size and lack of caudal cilium. 
A positive species identification requires 
selective histological staining and/or bio-
chemical tests, and was not done. 

One hundred and twenty larvae were 
hatched from pond 1, of which 31 infected 
larvae died within 7 days. At pond 2, 10 of 64 
larvae had Tetrahymena present under the 
epidermis; all 10 larvae died within three 
days. No evidence of Tetrahymena parasit-
ism was observed in larvae hatching from 
pond 3. Examination of freshwater from 
ponds 1, 2 and 3 revealed a similar shaped 
free-living Tetrahymena in ponds 1 and 2, but 
not pond 3. 

In all cases where Tetrahymena parasitism 
was observed, larvae usually died within 24 
hours. Swelling of the epidermis spread down 
the dorsal region of the larvae in the late 
stages of infection, causing larvae to coil ven-
trally. Histological examination of preserved 
A. macula turn larvae revealed concentrations 
of Tetrahymena in nervous tissue. No Tetra-
hymena were observed in histological sec-
tions of larvae that were not infected at the 
time of hatching. 

Shumway (1940) reported Glaucoma sp. in 
the central nervous system of A. texanum in 
the laboratory. Corliss (1960), however, sug- 

Figure 1. Ambystoma maculatum larva show-
ing epidermal swelling surrounding the head 
and gill region. The swollen area was filled 
with the ciliate (insert) tentatively identified 
as Tetrahymena pyriformis. 

gested that the Glaucoma sp. Shumway re-
ported was either T. corlissi or T. pyriformis. 
Speidel (1953) reported a Balantidium sp., 
later identified as T. corlissi (Thompson and 
Speidel 1955; Thompson 1955) infecting 
bruised or wounded embryonic and larval 
stages of the amphibians Bufo, Rana, and 
Hyla. The same species was reported from 
the larvae of Pseudotriton (Thompson 1955) 
and Pseudacris (Speidel 1958). 

T. pyriformis has been found in egg masses 
and developing embryos of A. maculatum, 
but its effect is unknown (Corliss 1954). 
Assuming this parasite is T. pyriformis, this is 
the first reported instance of mortality to 
Ambystoma maculatum larvae, apparently 
due to effects on the central nervous system. 
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RECORD LENGTHS FOR 
SOME AMPHIBIANS AND 

REPTILES FROM THE 
WESTERN UNITED STATES 

The following list provides unrecorded 
length records noted in the field, at the 
Museum of Vertebrate Zoology (MVZ), and at 
San Jose State University (SJSU). An asterisk 
denotes uncollected specimens, represent-
ing protected species, or those found in a 
protected area. 

AMBYSTOMA GRACILE GRACILE (Brown 
saamander). SJSU A2458, no collection data. 
Sexually mature, neotenic male, 132 mm SVL, 
256 mm TTL. Exceeds record of 21.9 cm 
(Behler and King 1979:290). 

BATRACHOSEPS PACIFICUS SSP*. (Gabi-
Ian slender salamander). Measured 2 Feb 
1986 by J. Boundy and A.W. Ford, at the East 
entrance to Pinnacles Nat. Mon., San Benito 
Co., CA. SJSU photo 1. Sex unknown, 59 mm 
SVL, 157 mm TTL. Exceeds record of 14 cm 
(Behler and King 1979:307). 

BATRACHOSEPS SIMATUS" (Kern Canyon 
slender salamander). Measured 22 March 
1987 by J. Eloundy and A.W. Ford, at Stork 
Cr., Kern River Can., Kern Co., CA. SJSU 
photo 8. Sex unknown, 54 mm SVL, 130 mm 
TTL. Exceeds record of 12.5 cm (Behler and 
King 1979:309). 
BATRACHOSEPS STEBBINSI• (Tehachepi 
slender salamander). Measured 2 March 1986 
by J. Bound' and A.W. Ford, at Caliente Cr., 
4.8 km W of Loraine, Kern Co., CA. SJSU 
photo 2. Female, 60 mm SVL, 127 mm TTL. 
Exceeds record of 12.2 cm (Behler and King 
1979:310). 

Elliott, ed., Stroudsburg, Penn. Dowden, 
Hutchinson and Ross, Inc. 

Ling, R.L., J.P. VanAmberg, and J.K. Werner. 
1986. Pond acidity and its relationship to 
larval development of Ambystoma macu-
latum and Rana sylvatica in Upper Michi-
gan. J. Herpetol. 20(2): in press. 

Shumway, W. 1940. A ciliate protozoan para-
sitic in the central nervous system of larval 
Ambystoma. Biol. Bull. 78:283-288. 

Speidel, C.C. 1953. Invasion of tadpole tissues 
by the ciliated protozoan Balantidium. 
Anat. Rec. 117:594-595. 
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Biol. Bull. 115:366. 
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and C.C. Speidel. 1955. The occurrence 
in amphibians of ciliated protozoan paras-
ites of the genus Tetrahymena. Anat. Rec. 
121:420. 

ROBERT L. LING 
and 

J. KIRWIN WERNER 
Department of Biology 
Northern Michigan University 
Marquette, Michigan 49855, USA 

	• 

ENSATINA ESCHSCHOLTZII KLAUBERI• 
(Large-blotched ensatina). Measured 30 
March 1985 by J. Boundy and A.W. Ford, at 
Cuyamaca Rancho, San Diego Co., CA. SJSU 
photo 3. Male, 152 mm TTL. Exceeds record 
of 150 mm (Bishop 1943:295). 
ENSATINA ESCHSCHOLTZII XANTHOP-
TICA• (Yellow-eyed ensatina). Measured 27 
March 1979 by J. Boundy and W.P. Hutchins, 
at Sunol Regional Park, Alameda Co., CA. 
SJSU photos 4 and 5. Male, 75 mm SVL, 159 
mm TTL. Female, 83 mm SVL, 154 mm TTL. 
Both exceed record of 137 mm (Cochran and 
Goin 1970:40). 

BUFO BOREAS HALOPHILUS (California 
toad). SJSU A1579, Fallen Oak Dr., San Jose, 
Santa Clara Co., CA. Collected 14 May 1985 
by D.L. Martin. Female, 124 mm SVL. Exceeds 
record of 122 mm (Karlstrom 1962:68). 

BUFO RETIFORMIS (Sonoran green toad). 
SJSU A1312, 86.4 km (by road) E of Why, 
Pima Co., AZ. Collected 28 July 1981 by T.G. 
Balgooyen and J. Boundy. Female, 60 mm 
SVL. Exceeds record of 5.7 cm (Behler and 
King 1979:396). 
PHRYNOSOMA CORONATUM FRONTALE 
(California horned lizard). SJSU R1192, 1.6 
km W of Fat City, near the mouth of Clear Cr., 
San Benito Co., CA. Collected 25 May 1979 
by J. Boundy and W.P.Hutchins. Female, 115 
mm SVL, 152 mm TTL. Exceeds record of 89 
mm SVL (Smith 1946:297). 

PHRYNOSOMA MCCALLI (Flat-tailed 
horned lizard). SJSU R178, Baja California 
Norte, MEX. Collected 1957 by R. Hassur. 
Female, 87 mm SVL, 143 mm TTL. Exceeds 
record of 81 mm SVL (Smith 1946:308). 
SAUROMALUS OBESUS OBESUS (Western 
chuckwalla). SJSU R215, Randsburg City 
Dump, near Last Chance Can., Kern Co., CA. 
Collected 12 April 1960 by E. Harrington. 
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Male, 222 mm SVL, 457 mm TTL. Exceeds 
record of 220 mm SVL (Berry 1974:31). 

CNEMIDOPHORUS TIGRIS TIGRIS (Great 
Basin whiptail). SJSU R3060, 11.5 km N of 
Kelso, San Bernardino Co., CA. Collected 24 
May 1986 by J. Boundy and A.W. Ford. Male, 
104 mm SVL, 387 mm TTL. Exceeds record of 
95 mm SVL (Smith 1946:421). 

CNEMIDOPHORUS TIGRIS MUNDUS (Cali-
fornia whiptail). SJSU R449, Pinnacles Nat. 
Mon., San Benito Co., CA. Collected 23 April 
1951 by A. Browne. Male, 107 mm SVL, 372 
mm TTL. Exceeds record of 105 mm SVL 
(Smith 1946:427). 

ELGARIA COERULEA COERULEA (San 
Francisco alligator lizard). SJSU R483, Big 
Basin, Santa Cruz Co., CA. Collected Summer 
1939 by R. Pisano. Female, 119 mm SVL. 
Exceeds record of 108 mm (Fitch 1938:414). 

ELGARIA MULTICARINATA MULTICARI-
NATA (California alligator lizard). SJSU 
R3822, no collection data. Male, 153 mm SVL. 
Exceeds record of 144 mm (Fitch 1935:21). 

LEPTOTYPHLOPS HUMILIS SEGREGUS` 
(Trans Pecos blind snake). Measured 3 June 
1981 by J. Boundy and W.F. Meyers, at 36.8 
km N of Panther Junction, Big Bend Nat. 
Park, Brewster Co., TX. SJSU photo 6. Fe-
male, 333 mm TTL. Exceeds record of 330 
mm (Tennant 1984:71). 

CHILOMENISCUS CINCTUS (Banded sand 
snake). SJSU R2116, 184 road km W of Santa 
Rosalia, Baja California Norte, MEX. Col-
lected 2 May 1985. Male, 229 mm SVL, 261 
mm TTL. Exceeds record of 25.4 cm (Behler 
and King 1979:593). 

DIADOPHIS PUNCTATUS AMABILIS (Pacif-
ic ringneck snake). SJSU R3042, Skyline 
summit, 1.6 km NW of Saratoga Gap, Santa 
Cruz Co., CA. Collected 15 May 1986 by A. 
Wolf. Female, 449 mm SVL, 532 mm TTL. 
Exceeds record of 20 inches (Wright and 
Wright 1957:163). 

DIADOPHIS PUNCTATUS REGALIS (Regal 
ringneck snake). Preserved specimen in the 
collection of Harry W. Greene, MVZ, obtained 
by W.F. Meyers on Fort Huachuca, Cochise 
Co., AZ. Sex unknown, 857 mm TTL. Exceeds 
record of 76.2 cm (Behler and King 1979:600). 

GYALOPION CANUM• (Chihuahuan hook-
nosed snake). Measured 1 June 1981 at 1.6 

km N of Persimmon Gap, Big Bend Nat. Park, 
Brewster Co., TX, by J. Boundy and W.F. 
Meyers. SJSU photo 7. Female, 384 mm TTL. 
Exceeds record of 36.2 cm (Behler and King 
1979:612). 

HYPSIGLENA TORQUATA CHLOROPHAEA 
(Sonoran night snake). SJSU R1216, 4.8 km 
W of Ortiz, Sonora, MEX. Collected 12 Aug. 
1976 by J. Moore. Female, 507 mm SVL, 598 
mm TTL. Exceeds Record of 20 inches 
(Wright and Wright 1957:324). 

HYPSIGLENA TORQUATA KLAUBERI (San 
Diego night snake). SJSU R1404, hwy 79, at 
the head of Cuyamaca Lk., San Diego Co., 
CA. Collected 3 Sept. 1983 by J. Boundy and 
W.P. Hutchins. Female, 368 mm SVL, 433 mm 
TTL. Exceeds record of 16 inches (Wright and 
Wright 1957:320). 

HYPSIGLENA TORQUATA NUCHALATA 
(California night snake). MVZ 179786, Corral 
Hollow, 7.4 km W of the county line, Alameda 
Co., CA. Collected 24 May 1982. Female, 365 
mm SVL, 420 mm TTL. Exceeds record of 14 
inches (Wright and Wright 1957:322). 

LAMPROPELTIS PYROMELANA PYROME-
LANA (Arizona mountain kingsnake). SJSU 
R640, Mt. Lemon Rd., 7.5 km N of Tanque 
Verde Rd., Pima Co., AZ. Collected 17 Aug. 
1977 by T. Rado. Male, 907 mm SVL, 1088 mm 
TTL. Exceeds record of 104.1 cm (Behler and 
King 1979:621). 

MASTICOPHIS TA ENIATUS TA ENIATUS 
(Desert striped whipsnake). SJSU R665, Sis-
kiyou Co., CA. Collected Fall 1955 by P. Gor-
don. Male, 1150 mm SVL, 1652 mm TTL. 
Exceeds record of 61 inches (Wright and 
Wright 1957:453). 

PITUOPHIS MELANOLEUCUS CATENIFER 
(Pacific gopher snake). SJSU R1438, hwy 152 
at the NW end of San Luis Res., Merced Co., 
CA. Collected 29 May 1976 by J. Boundy. 
Female, 1661 mm SVL, 1905 mm TTL. Ex-
ceeds record of 1854 mm (Klauber 1947:16). 
TANTILLA NIGRICEPS (Plains black-headed 
snake): SJSU R2193, 6.4 km S of Apache, 
Cochise Co., CA. Collected 17 Aug. 1985 by 
W.P. Hutchins and W.F. Meyers. Male, 320 
mm SVL, 384 mm TTL. Exceeds record of 37.5 
cm (Behler and King 1979:658). 

CROTALUS CERASTES CERASTES (Mojave 
Desert sidewinder). SJSU R3216, 4.8 km S of 

Kelso, San Bernardino Co., CA. Collected 24 
May 1986 by A.W. Ford. Female, 597 mm SVL, 
637 mm TTL. Exceeds record of 587 mm 
(Klauber 1972:175). 
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BREEDING ACTIVITIES 
OF THE HELLBENDER 

IN MISSOURI 

The last description of hellbender (Crypto-
branchus alleganiensis alleganiensis) breed-
ing activities based on extensive samplirg 
during the breeding season was by Smith 
(1907, 1912a). This study involves making 
such observations for the entire length of the 
breeding period concurrently with a study of 
movement and dispersal. Except in the Spring 
River, Arkansas (unpublished data), hell-
benders breed from late summer to early fall, 
mostly September, throughout their range 
(cf. Nickerson and Mays 1973). Males can be 
distinguished by enlarged cloacal glands du -- 
ing that time (Reese 1904). Fertilization s 
external (Smith 1907). 

From 4 September to 7 November 1985, 21 
surveys were made in a 100 m section of the 
Niangua River, Laclede County, Missouri. 
Hellbenders were caught by hand during day-
light by overturning rocks, reaching into cre-
vices, and occasionally breaking bedrock 
with a crowbar. An attempt was made to 
reposition rocks. An average (± SE) of 9.7 ± 
1.1 males and 16.2 ± 0.9 females was cap-
tured per survey. Newly captured individuals 
were marked by heat-branding before being 
released. No juveniles were captured. 

On 11 September, a male and female were 
observed under the same rock for the first 
time during the study. On 13 September, two 
males were observed expelling milt upon cap-
ture. On 16 September, a clutch of eggs was 
found in the open near the bank. Neither eggs 
placed in an aquarium nor those left in the 
stream from this clutch exhibited any devel-
opment; the eggs were likely not fertilized. 
Also, a male and female were found under a 
single rock, and two females and a male were 
found in contact with each other in a hole in 
the bedrock. A rock covered most of the 
opening of the cavity. 

At 1020 h on 18 September, 13 hellbenders 
were observed nestled together in a narrow 
strip about 1 m long extending parallel to the 
stream flow between rocks. A few of these 
occluded a hole in the bedrock; only their 
heads were exposed. An egg string trailed 
from the cavity. Eleven of the 13 were males. 
Six of them had not previously been cap-
tured, so they were placed in a sack for mark-
ing. The hole extended farther into the bed-
rock than I could reach. At 1545 h, after the 
day's sample had been completed, 8 hell-
benders were observed at the same location, 
including 3 more unmarked individuals. When 
hellbenders occluding the hole were re-
moved, others took their place, and those 
gently removed would try to return rather 
than attempt to escape. Besides these anim-
als, several other hellbenders were caught in 
the open rather than under shelters. Two hell-
benders were observed to inspect holes in a 
mud-gravel bank, and one was repulsed 
(snout bitten) by another hell bender occupy-
ing a hole. Moreover, while I was branding on 
the bank, two males at different times walked 
into the shallows (< 20 cm; I never saw a 
hellbender there before or after) where the 
sack containing the unmarked animals was 
fastened. A female had released some eggs in  

the nylon mesh sack. Each male appeared to 
inspect the sack before returning to deeper 
water. Within the study site, 49 hellbenders 
were captured that day, 19 more than in any 
other single day. Fourteen of the 26 new cap-
tures were never seen again. This was one of 
two surveys where males (28) outnumbered 
females. On tie last survey, 11 of 15 were 
males. Nine of the males plus two females 
were captured by breaking bedrock on that 
date. 

On 24 and 26 September, an individual was 
found with a short egg string extending from 
the cloaca, and a male and female were cap-
tured (under the rock covering the hole in the 
bedrock) where three hellbenders were 
caught on 16 September. The male had been 
there on the earlier date but not the female. 
One of the females of that earlier date was 
under a rock 24 m downstream on 24 Sep-
tember, sharing the rock with a different 
male. On 1 October, two hellbenders had egg 
strings protruding, and a different male and 
female were found under one rock. This was 
the last time that more than one hellbender 
was caught under a single shelter. On 6 
October, two females with eggs trailing from 
their cloacae were observed for the final time. 

On 7 October, the snout of a hellbender 
was observed in the entrance (about 10 cm 
wide) of a hole in the mud-gravel bank pre-
viously mentioned about 15 cm below the sur-
face. The hellbender was not caught, the hole 
being too extensive, but embryos of two dif-
ferent clutches (based upon stage of devel-
opment) were found. Developmental stages 
were approximately 13 and 17 or about 11 and 
15 days old (Smith 1912b). 

On 2 November, nine hatchlings measuring 
25-27 mm total length were removed from this 
hole. One that was still half within the gelati-
nous envelope measured 27 mm, thus I in-
ferred that the others were newly hatched. 
Embryos were also observed on 6 October at 
the entrance to an extensive cavity under the 
bedrock and were found with adult males on 
15 October and 7 November by breaking bed-
rock; none represented an entire clutch. Con-
tinued flooding after the latter date prevented 
further sampling. 

DISCUSSION 

As suggested by Ingersol (1982), the breed-
ing season in the Niangua seemed to extend 
from the second week of September through 
the first week cf October. Dundee and Dun-
dee (1965), however, found eggs in the Nian-
gua on 3 September 1954, and on 14 Novem-
ber they collected two ripe females. Ingersol 
(1982) reported that 27.5% of the Niangua 
females did not spawn and that their ova were 
atretic. This may explain the collection of ripe 
females in November. 

Smith (1907) reported diurnal congrega-
tions of 6-12 hellbenders during the breeding 
season. Severe times he observed them "to 
pile up in crevices between rocks, two or 
three lying alongside each other, or two or 
more trying to force their way into the same 
crevice." Bishop (1941) stated that these 
activities were .apparently a "kind of nuptial 
congress" to stimulate mating. He similarly 
observed a male return to a nest (occupied by 
three other males) after it was thrown about 6 
m upstream. Males are usually found in pos- 

session of nests after spawning rather than 
females (Smith 1912a). The attraction of two 
males to the capture sack fastened in the shal-
lows in this study suggests that olfactory sig-
nals are probably important in these mating 
activities. 

There is only one report in the literature of 
hellbenders using a cavity in the bank for 
shelter and spawning (Nickerson and Tohulka 
1986), and it was a crevice in bedrock along 
which there was no noticeable current. In 
contrast, I found a nest cavity at the base of a 
2-m high mud-gravel bank that was slowly 
being eroded by a moderate current. The 
defense of a similar cavity as observed on 18 
September was not unexpected. Hillis and 
Bellis (1971) reported that released animals 
were repulsed when they sought shelter occu-
pied by another hellbender, and both Smith 
(1907) and Bishop (1941) described the 
vicious defense of a nest by one male against 
other hell benders. Further, fierce defense of 
shelters has been observed in large river 
aquaria (Karen McKinnis and Robert Wilkin-
son, pers. comm.). 

Smith (1912a) stated that he found rela-
tively few eggs that were not fertilized. How-
ever, besides the Niangua clutch that did not 
develop, I have found clutches in the Spring 
River, Arkansas, that also did not seem to be 
fertile. Unlike the nonfertile clutch, the em-
bryos found under bedrock did not represent 
an entire complement of about 170-650 eggs 
(Topping and Ingersol 1981). Whether some 
had been swept away or were eaten is un-
known. Both sexes will consume ova (Smith 
1912a). 

Bishop (1941) reported that eggs deposited 
3-17 September hatched between 7-14 No-
vember in northwestern Pennsylvania, and 
the hatchlings were 27-33 mm long. He also 
reported that more than one female may lay 
eggs in the same nest. The hatchlings found 
in this study are believed to have been no 
more than 45 days old. Temperature is un-
doubtedly a major factor in determining the 
length of the embryonic period and possibly 
the size at hatching. 
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HERPETOLOGY IN 
HUNGARY 

Hungary has never been an important cen-
ter for herpetological research for several 
reasons. In the entire country there are only 
16 species of amphibians and 15 species of 
reptiles. Our geographical situation and world 
political position, such as the absence of pos-
sessions, contribute to the general lack of 
professional interest in herpetology. Lajos 
Mehely (1862-1953) is probably the best 
known Hungarian herpetologist. 

The official center for herpetological re-
search is the Herpetology Department of the 
Hungarian Natural History Museum of Bud-
apest. Only a few other scientists conduct 
herpetological research. Working mostly on 
their own, without benefit of colleagues in 
their own institutions, their research follows 
mostly ecological, faunistic, taxonomic and 
toxicological themes. Unfortunately, herpe-
tology in Hungary has neither a unifying 
organization nor its own periodical. The more 
significant papers are scattered primarily in 
the following periodicals: Allattani Kozleme-
nyek, Vertebrata Hungarica, Acta Zoologica, 
and Acta Biologica Szegediensis. Only rarely 
are Hungarian authors able to publish in for-
eign herpetological periodicals. 

Officially, all herpetofauna in Hungary are 
under total protection as a means of conser-
vation. Hungary is also a member of the 
"Washington Convention" since 1985. Sev-
eral notable herptiles which are found in our 
country include: Ablepharus kitaibelii fitzin-
geri (Mertens), Coluber jugularis caspius 
(Gmelin), and Vipera ursinii rakosiensis 
(Mehely). 

The once rich herpetofauna of Hungary 
has suffered reductions in population sizes, 
as is the case in many parts of the world. The 
primary reason for this is large scale farming 
and increased use of chemicals. Also, in the 
early 1960s, animal collecting campaigns 
accompanied the land-drainage programs in 
some of the marshy habitats. Today, all habi-
tats which are home to the meadow viper are 
under strict protection, and some smaller 
"Sanctuaries" are completely fenced to pro-
tect the species. Nevertheless, there is much 
to be done to promote conservation tech-
niques which will support population growth 
of this viper. 

In 1985 and 1987, Mr. Keith F. Corbett and 
several other herpetologists visited Hungary 
on behalf of the Conservation Committee of 
the Societas Europea Herpetologica. Their 
purpose was to advise on the means of habi-
tat protection for V. ursinii rakosiensis, as 
well as to help in determining the current 
population status of this species. 

The First Herpetological Congress of 
Socialist Countries, in 1981, was the most 
important herpetological event in Hungary in 
the last decade. It was organized by Mr. Oliver 
Gy. Dely and was attended by a number of 
prominent herpetologists, including several 
from the Western Hemisphere. This meeting 
was extremely valuable in promoting inter-
change among scientists from different 
countries. 

In recent years, the keeping of amphibians 
and reptiles by amateurs has become more 
widespread than ever before. Individual pet 
keepers have not been able to successfully 
form any major herpetological societies. 
There are about five or six organized amateur 
groups in the country, but their membership 
is small and they function only sporadically. 
The most reliable of these groups is the "Her- 

HERPETOLOGICAL 
HUSBANDRY 

See Herp. Review 19(1) for author's instruc-
tions. 

CAPTIVE REPRODUCTION 
OF THE SAN FRANCISCO 

GARTER SNAKE 
Thamnophis sirtalls 

tetrataenla 

The San Francisco garter snake Thamno-
phis si rtal is tetrataenia is a peninsular race of 
the common garter snake endemic to the San 
Francisco Peninsula and known only from 
San Mateo County, California (Fox 1951; 
Barry 1978). It is currently listed as endan-
gered by the U.S. Fish and Wildlife Service, 
the International Union for Conservation of 
Nature and Natural Resources (I.U.C.N.), and 
the California Department of Fish and Game. 
The status of wild populations has been 
reported by Bury (1971), Medders (1976), and 
Barry (1978).  

petological Studio" in the town of Erd; this 
group publishes the periodical Terrarium. 

The total number of amateur and profes-
sional herpetologists in Hungary is estimated 
to be about one hundred individuals, but only 
a dozen or so can be considered scientists. 

A proposal has recently been made to cre-
ate a herpetological section within the Nation-
al Environment and Nature Protection Office, 
in order to help coordinate the herpetological 
activities occurring within our country. Pos-
sible activities of this office include establish-
ing training camps for youths interested in 
amphibians and reptiles and preventing the 
destruction of frogs and toads as they cross 
roads to reach their breeding site. 

Very few books in the area of herpetology 
are published in the Hungarian language. In 
order to remain current in the field, amateur 
and professional herpetologists must read 
literature in English, German, or Russian. 
Only ten books relating to herpetology were 
published in Hungarian in the last twenty-two 
years, and most of these were popular/educa-
tional books. 

Current trends indicate that there will be 
increasing numbers of both amateur and pro-
fessional herpetologists in the near future in 
our country and we anticipate significant 
advances in Hungarian herpetology. 
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On 7 March 1983, the Dallas Zoo (D.Z.) and 
the Fort Worth Zoo (F.W.Z.) received a group 
of confiscated T. s. tetrataenia. Captive re-
production for this subspecies has not pre-
viously been reported. Data on six captive 
breedings of T. s. tetrataenia are presented 
here. 

MATERIALS AND METHODS 

Each zoo received three juvenile snakes 
and one subadult. The snakes represent two 
broods from two wild-caught, gravid females 
originally collected in the Pescadero Creek 
area of San Mateo Co., California (K. Mc-
Cloud, pers. comm.). The juveniles were be-
lieved to be siblings from one wild-caught, 
gravid female, and the subadults siblings 
from another wild-caught, gravid female. 
Therefore, two different broodl ines were avail-
able for breeding. 

Sexing revealed a ratio of one juvenile 
male, one subadult male, and two juvenile 
females (F.W.Z.); and three juvenile males 
and one subadult female (D.Z.). Fecal exami-
nation revealed the presence of a coccidea 
infestation in all of the snakes, which was 
treated with daily oral administration (in-
jected into the food items) of sulfamethazine 
at a dosage of 75 mg/kg body mass for seven 
days. 
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Initially caging consisted of plastic shoe 
boxes (29.5 cm x 15.0 cm x 9.0 cm), 1 gallon 
glass jars, or five gallon aquaria (36.0 cm x 
22.0 cm x 26.0 cm). Paper was used as a sub-
strate and plastic hide boxes, pieces of bark, 
or plastic leaves provided security. This type 
of caging was also used for rearing neonates. 
As the snakes grew, they were moved to 
larger off-exhibit aquaria; or to sweater boxes. 
Paper substrate and similar props were again 
used. The Reptile Department staff of each 
zoo prepared a public display for this species. 
Exhibit cages were modular fiberglass tanks 
with gravel substrate and rocks, weathered 
pieces of wood, and plastic plants as props. 
Breeding and parturition occurred in off-
exhibit aquaria (36.0 cm x 22.0 cm x 26.0 cm) 
at F.W.Z. and in the display exhibit (36.5 cm x 
74.0 cm x 36.5 cm) at D.Z. 

Water was available ad libitum. Caging and 
water bowls were disinfected when neces-
sary with Roccal-D (Winthrop Laboratories) 
diluted 1:400 in hot water. 

Exhibit cage lighting at D.Z. was provided 
by two 2-foot 20 W "Cool White" fluorescent 
bulbs (Sylvania). A 75 W incandescent reflec-
tor spotlight (Westinghouse) was used to 
provide a basking spot for gravid females. 
Off-exhibit lighting was provided by "Cool 
White" fluorescent bulbs above the work area 
with skylights providing additional lighting 
for all cages. Cage lighting at F.W.Z. was pro-
vided mainly through skylights. No direct arti-
ficial lighting was provided for off-exhibit 
snakes except for a 50 W spotlight over the 
breeding cage. Snakes at both zoos were 
exposed to the natural photoperiod for the 
Dallas-Fort Worth area via skylights. Artificial 
lighting photoperiod was varied through the 
year to correspond to the local natural photo-
period. 

Ambient temperatures varied from 27-30° C 
(D.Z.) and 21-32°C (F.W.Z.) during the 
warmer months. Incandescent spotlights over 
cages housing gravid females produced "hot 
spots" for basking with maximum tempera-
tures of 32° C. Snakes at both zoos were sub-
jected to three-month cooling periods (De-
cember-February) to simulate the natural 
hibernation cycle prior to breeding. At D.Z. 
temperatures were lowered 2°C/day until a 
low of 13°C was attained. Beginning in mid-
February, temperatures were raised 2°C/day 
until 27°C was attained. At F.W.Z., snakes 
were subjected to greater temperature fluc-
tuations ranging from 13-30°C (mean 20.6° C 
during the cooling cycle). Daily fluctuations 
ranged from 2-13°C (mean 7.5° C). Water was 
constantly available during the cooling cycle; 
no food was offered to the snakes during this 
time. 

Snakes at F.W.Z. were fed a diet consisting 
of fish (golden shiners Notemigonus cyrso-
leucas, goldfish Carassius auratus, and gup-
pies Lebistes reticulatus ), frogs (Acris crepi-
tans and Rana pipiens) and earthworms 
(Lubricus sp.). Frequency of feeding varied 
from every other day (young snakes) to 2-3 
times a week (adults). Depending upon size, 
specimens were fed either whole or pieces of 
food items (offered from forceps). 

At D.Z. the diet consisted of fish (goldfish 
Carassius auratus, guppies Legistes reticula-
tus and mosquito fish Gambusia), frogs (Hyia 
regilla) and newborn mice. All of the snakes 
were initially fed fish and occasional frogs. 

Once the snakes were large enough, new-
born mice were fed exclusively. In order to 
get young snakes to accept newborn mice, 
the mice were scented by rubbing them 
against a fish or frog. Young snakes were fed 
every 2-3 days and adults 1-2 times per week. 

All frogs were frozen a minimum of three 
days prior to feeding to avoid possible trema-
tode infestation (Stoskopf and Hudson 1982). 
Fish were offered live from forceps or in shal-
low dishes of water. 

Snakes were weighed using a triple beam 
balance and measurements were made using 
the squeeze box method (Quinn and Jones 
1974). Neonates were weighed and measured 
within two days of birth. 

RESULTS 

After a cooling period of three months, 
male garter snakes were introduced to fe-
males in off-exhibit aquaria (F.W.Z.) or in an 
exhibit cage (D.Z.). Usually, the male imme-
diately began courting the female with copu-
lation occurring within eight hours of the 
introduction. Courtship and copulation cor-
responded to that described for other sub-
species of Tharnnophis sirtalis (Garstka et al. 
1982; List 1950; Pisani 1976). 

Copulatory plugs (Devine, 1975) were evi-
dent in the females' vents after copulation 
(Figure 1). The plugs varied in size and were 
clear initially and turned to a translucent 
amber color by the following day. The plugs 
gradually dissolved within three days of 
copulation. 

During gestation, females were observed 
basking daily, directly under spotlights 
placed over their cages. Gravid females fed 
through most of the gestation period with 
some females refusing food in the last 2-3 
weeks. 

Parturition occurred after a gestation 
period ranging from 79 to 98 days. Weight 
loss after parturition was recorded for two 
females. F.W.Z. female A had a mass of 167.7 
g 14 days prior to parturition (4 June 1984) 
and was 114.7 g immediately after giving 
birth, showing a 31.6% (53.0 g) loss of mass. 
D.Z. female A had a mass of 200.0 g three 
days prior to parturition (1 June 1986) and 
was 139.0 g immediately after birth, showing 
30.5% (61.0 g) loss of mass. 

All neonates shed immediately after birth 
and exhibited coloration much duller than 

Figure 1. Copulatory plug in female Thamno-
phis sirtalis tetrataenia (F.W.Z. female A) 
one day after copulation. Photo by John 
H. Tashjian. 
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CHINA possesses one of the largest salamander faunas (34 species in 12 genera and three families: 
Hynobiidae, Cryptobranchidae, and Salamandridae). Included in this number are the primitive 
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A CHECKLIST OF CHINESE SALAMANDERS, WITH COMMENTS ON RECENTLY-
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described genera (3) and species (9) since 1982 with full references, plus a checklist of all species. 

David B. Wake of the University of California at Berkeley has supervised the translations, 
performed by Eileen Liching Tang of the same institution. The book consists of 80 pages, with 16 
figures, 19 tables, and seven plates including ten photographs of salamanders and their habitats in 
full color. The book is clothbound and measures 7 by 10 inches (18 x 25.5 cm). 
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that of the adult snakes. Neonates began 
feeding within three days after birth. 

Reproductive data for six captive breedings 
of T. s. tetrataenia are summarized in Table 1. 
F.W.Z. female B was captive raised (from 
F.W.Z. 4 June 1984 brood) and then bred to 
her mother's sibling (F.W.Z. male B) on 11 
March 1986. Time to sexual maturity for this 
female was one year 273 days. No deleterious 
effects from inbreeding were noted in the 
resulting young. 

Some mortality did occur in rearing neo-
nates at both zoos. Two neonates from the 
F.W.Z. 1984 brood died at 17 and 46 days of 
age respectively, due to a suspected ameoba 
infestation. The source of the infestation is 
unknown. Another neonate from this brood 
was born with its spine kinked posteriorly and 
was euthanized. Three neonates of the D.Z. 
1985 brood died from a heavy visceral pentos-
tomid (Sebekia oxycephala) migration be-
tween 3 October 1985 and 23 October 1985. 
The pentostomids came from the locally 
seined live mosquito fish ( Gambusia) used as 
food (Corkum, pers. comm.). All of the re-
maining young were given pryanthal panic- 

ate (Strongid-T, Pfizer Inc.) orally at a dosage 
of 25 mg/kg body mass followed 10-14 days 
later by subcutaneous injection or oral admin-
istration of Ivermectin (M.S.D. Agvet, Inc.) at 
a dosage of 0.2 mg/kg body mass. Further 
mortality did not occur and mosquito fish 
(Gambusia sp.) have since been eliminated 
from the snakes' diet. 

Other medical problems encountered were 
protozoan infestations in the adult snakes. 
Routine fecal examination prior to the hiber-
nation period revealed flagellated protozoans 
(F.W.Z.) and ameoba infestation (D.Z.). Treat-
ment consisted of oral administration of 
metronidazole-di-iodohydroxiqu incline 
(Flaganase 400, Liomout Labs.) at a dosage 
of 200 mg/kg body mass repeated in 14 days. 

DISCUSSION 

Due to the small range and protected status 
of T. s. tetrataenia, published information on 
reproduction of this subspecies is scant. 
Barry (1978) mentions a litter of 25 young 
from a wild-caught female donated to the 
Steinhart Aquarium. 

Because of the endangered status of T. s. 
tetrataenia and our successful captive breed-
ing of the race, supplementation of depleted 
wild stocks may appear to be a desirable 
management method. However, Barry (1978) 
stated the release of captive-born stock at 
this time appears to be unnecessary and that 
the risks (e.g., introduction of unfavorable 
genotypes) outweigh the benefits. He be-
lieved that habitat protection, creation of 
reserves, and enforcement of protective laws 
would preserve the subspecies and that cap-
tive breeding should be a last resort measure. 

The original confiscated T. s. tetrataenia 
received by us were not returned to the wild 
for fear of genetic contamination by T. s. 
infernalis housed with them prior to the con-
fiscation. 

While release of progeny from these snakes 
is not desirable or necessary at this time, the 
offspring do have educational value. Barry 
(1978) stated that the lack of public aware-
ness of the plight of the subspecies is a man-
agement problem. Progeny of the snakes in 
our collections have been and will continue to 
be sent to other zoos and educational institu- 

Table 1. Adult size, reproductive data, and neonate size of six captive breedings of Thamnophis s. tetrataenia. 

Parentage Snout- 
vent 

Length 
(cm) 

Total 
Length 

(cm) 

Mass 
(g) 

Copulation 
Date 

Parturition 
Date 

Gestation 
(days) 

Number 
of 

Young 

Total Length 
(mm) of 

Young (X) 

Snout-vent 
Length (mm) 
of Young (X) 

Mass (g) 
of 

Young (X) 

Sex Ratio 
(male, 

female, 
unknown) 

F.W.Z. 
Male A 46.5 65.0 43.1 
X 6 March 84 4 June 84 90 9 218-243 2.3 - 4.0 3.4.2 
F.W.Z. (233) (3.2) 
Female A 58.1 78.4 82.3 

F.W.Z. 
Male A 49.0 68.5 47.7 
X 26 Feb 85 1 June 85 96 12 210-242 150-173 2.7 - 3.6 4.8 
F.W.Z. (230) (167) (3.1) 
Female A 68.7 92.0 170.0 

D.Z. 
Male A 50.4 68.8 57.0 
X 3 Mar 85 9 June 85 98 16 147-185 1.7 - 3.1 6.10 
D.Z. (169) (2.6) 
Female A 59.8 80.5 131.5 

F.W.Z. 
Male B 55.2 76.5 104.8 
X 11 Mar 86 28 May 86 79 17 214-235 158-174 2.6 - 3.7 5.12 
F.W.Z. (224) (167) (3.2) 
Female B 65.8 88.0 171.1 

F.W.Z. 
Male A 50.8 71.1 78.7 
X 27 Feb 86 29 May 86 92 35 205-238 153-177 2.2 - 3.9 19.16 
F.W.Z. (227) (168) (3.2) 
Female A 75.5 101.0 279.5 

D.Z. Male 
(unknown)* 
X 1 June 86 --- 13 211-235 154-174 1.8 - 2.2 7.6 
D.Z. (226) (166) (2.0) 
Female A 67.0 90.5 156.0 

*The identification of the breeding male is unknown. Male A was housed with female from 3 March to 9 March 1986, Male B from 10 March to 16 March 
1986. Copulation was not observed. 
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tions. Through the use of zoo graphics, pub-
lications, etc., captive T. s. tetrataenia will 
contribute towards the goal of public aware-
ness of the need to protect the remaining wild 
populations and their habitat. 
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line and close with Submitted by (Name(s) in 
caps) (addresses). Recommended citation 
for items appearing in this section is as for 
Geographic Distribution notes. 

Please submit Life History Notes in the 
standard format directly to the SECTION 
EDITOR to avoid delays in publication: Peter 
J. Tolson, Toledo Zoological Gardens, 2700 
Broadway, Toledo, Ohio 43609, USA. 

ANURA 

RANA AREOLATA AESOPUS (Florida 
Gopher Frog). MOVEMENT. An adult female 
Rana areolata aesopus (84 mm SVL), marked 
at the Breezeway Pond on the Katharine 
Ordway Preserve/Swisher Memorial Sanctu-
ary, 4 km E of Melrose, Putnam County, Flor-
ida, on 30 March 1987, was caught in a Sher-
man live trap set at the mouth of an active 
gopher tortoise burrow on 26 July 1987. The 
recapture occurred 2.0 km WSW of the Breeze-
way breeding pond on a disturbed longleaf 
pine-turkey oak site dominated by planted 
slash pine. We believe this to be the first doc-
umented observation of a long-distance 
movement for this frog. Carr (1940, Herpetol-
ogy of Florida, p. 64) states these frogs "... 
travel some distance to congregate at widely 
separated ponds, since I have found them a 
mile (1.6 km) from water." 

Submitted by RICHARD FRANZ, Florida 
State Museum, University of Florida, Gaines-
ville, Florida, 32611, C. KENNETH DODD JR., 
National Ecology Center, U.S. Fish and Wild-
life Service, 412 N.E. 16th Avenue, Rm. 250, 
Gainesville, Florida 32609, and CHERI 
JONES, Department of Zoology, University 
of Florida, Gainesville, Florida 32611, USA. 

• 

RANA LIVIDA (Green Cascade Frog). DEN-
SITY. In South China this brilliantly colored 
species is "most often seen clinging to rocks 
or in crevices and is adept at this due to its 
enlarged toe disks" (Karsen, Lau, and Bog-
adek 1986. Hong Kong Amphibians and Rep-
tiles, Urban Council, Hong Kong: 136 pp). We 
located an accessible and seemingly dense 
population at Fei Shue Tang (Waterfall Pool), 
ca. 70 m within the Man-and-Biosphere Re-
serve, Dinghushan, Guangdong Province, 
China (Lazell and Liao 1986. Acta Herp. Sin-
ica 5(1): 70-71). We conducted repeated 
mark-recapture censuses between 27 April 
and 26 May in 1986 and 1987. The frogs were 
actively breeding at this time; all individuals 
appeared sexually mature. Twenty-four 
males measured 44-52 mm SVL (X = 4). Nine 
females measured 85-95 mm SVL (X = 89). 
One female, 92 mm SVL, was caught in both 
years. Travel distance between recaptures 
was 2.75-37.0 m (X = 12.3). There was no 
significant difference between average male 
and female travel distances: 14.3 and 10.25 m 
respectively. We used average travel distance 
to calculate the size of the area sampled as 
0.259 ha. We estimate the population to be 32 
individuals with 95% confidence limits 20-
101. Our point estimators were not signifi-
cantly different in 1986 and 1987: 34 and 29 
respectively. Density is approximately 124 
Rana livida per hectare. Our work was sup-
ported by the Conservation Agency and Earth-
watch. 

Submitted by JAMES D. LAZELL, The Con-
servation Agency, 6 Swinburne Street, James-
town, Rhode Island 02835, USA, NUMI C. 
GOODYEAR, Department of Zoology, Uni-
versity of Rhode Island, Kingston, Rhode 
Island 02881, USA, and LIAO WEI-PING, 
Guangdong Institute of Entomology, Guang-
zhou, Guangdong, People's Republic of 
China. • 

CAUDATA 

AMBYSTOMA TIGRINUM (Tiger Salaman-
der). MIGRATION. A migration of recently 
metamorphosed tiger salamanders was ob-
served beginning 21 July 1986. Movements 
were witnessed on the three following morn-
ings, but the intensity of migration appeared 
to decrease steadily after the initial peak on 
the 21st. The animals were found moving 
primarily southward across US Hwy 86 in 
Dickinson Co., Iowa (R37W/T99N s.36) and a 
few (<10) were found moving southeasterly 
across the N-S blacktop connecting Hwy 86 
with the Terrace Park road. In 1987, a south-
ward migration of newly metamorphosed in-
dividuals from the same population again 
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began on the morning of July 21. No evidence 
of movement to the north was seen in either 
year. The salamanders apparently emerged 
from a small farm pond located 600 m directly 
north of the highway. During both years the 
pond was surrounded by cultivated agricultu-
ral land. Roads in the area of the observed 
migration were traveled regularly on morn-
ings before and after the migration, but no 
movement was seen prior to July 21 during 
either season. 

In 1986, ca. 25 salamanders were observed 
crossing a 400 m length of Hwy 86 between 
0830 and 0900 h on the first morning. Numer-
ous road-killed individuals suggested that 
more extensive movements probably oc-
curred early in the morning. There were only 
two road kills and one live salamander ob-
served on the N-S road. Fewer live salaman-
ders and road kills were seen before 1000 h on 
the following three mornings. Heavy rains 
preceded the initial observed migration and 
substrates were found to be cool and damp 
on the following mornings. 

The migrating population appeared to be 
smaller in 1987 as reflected by fewer road kills 
(12) along the same 400 m stretch of Hwy 86. 
As in the previous year, heavy rain fell during 
the early morning hours on the day of migra-
tion in 1987. 

Although experimental evidence is lacking 
to distinguish the causal relationship of either 
time of year or rainfall on the migratory 
movements, it is nevertheless interesting to 
note that the same population consistently 
Initiated movement on July 21 during the twc 
years of monitoring and that the movements 
occurred following heavy rainfall. 

Submitted by BLAINE P. BIEDERMANN. 
Department of Zoology, University of Ten-
nessee. Knoxville, Tennessee 37996-0810 
USA. • 

GYRINOPHILUS PORPHYRITICUS 
(Spring Salamander). MAXIMUM SIZE. Or 
17 May 1986 an exceptionally large Gyrino-
philus porphyriticus was collected by Edgar 
L. Breland just inside the entrance to Bryant's 
Corkscrew Cave in Blount Co., Alabama, 
(T13S, R3W, Sec. 22). SVL = 137 mm; TL = 232 
mm. This specimen, verified by William A. 
Cox, exceeds the record TL of 219 mm listed 
for the species by Conant (1975. A Field 

Guide to Reptiles and Amphibians of Eastern 
and Central North America, Houghton Mifflin 
Co., Boston). Subspecific designation was 
not assigned, as Mount (1975. The Reptiles 
and Amphibians of Alabama, Auburn Univ. 
Agricultural Experiment Station, Auburn) 
noted that all Alabama populations are con-
sidered intergradient between subspecies 
porphyriticus aid dunni. The new record 
specimen is deposited in the University of 
Alabama at Birmingham Vertebrate Museum 
(VM-UAB 0385). 

Submitted by KEN R. MARION, Biology 
Department, Ur iversity of Alabama at Bir-
mingham, Birmingham, Alabama 35294, and 
JAMES LAMB, Red Mountain Museum, Bir-
mingham, Alabama 35205, USA • 

PLETHODON VEHICULUM (Western Red-
backed Salamander). PREDATION. Though 
P. vehiculum is believed to be preyed upon by 
garter snakes (genus Thamnophis), appar-
ently no documentation of such predation 
exists (Nussbaum, Brodie and Storm 1983. 
Amphibians and Reptiles of the Pacific North-
west. University Press of Idaho. Moscow. 322 
pp.). On 4 June 1984, a foraging adult Tham-
nophis sirtalis (SVL 414 mm) was collected in 
dense coniferous forest on Cape Alava Trail, 
ca. 3.2 km W of Ozette Ranger Station, just W 
of Ahlstrom's Prairie (T31N, R16W, Sec. 26), 
Olympic National Park, Clallam Co., WA. The 
stomach of this specimen contained the par-
tially digested remains of two adult P. vehicu-
lum (orange phase) and the partial vertebral 
column of an unidentified salamander. Vouch-
ers, including the snake, are deposited in the 
University of Washington Burke Museum 
(UWBM 104, 109, 110). 

Submitted by BRADFORD R. NORMAN, 
University of Washington, Burke Museum, 
Department of Herpetology, Seattle, Wash-
ington 98195, USA • 

SAURIA 

SCELOPORUS UNDULATUS CONSOBRIN-
US (Southern Prairie Lizard). COLORATION. 
An undescribed color pattern is typical of 
males in a population occupying the sand 
sheet region in Kenedy County, Texas, where 

lizards were collected on oaks along U.S. 77 
between Sarita and Armstrong and on U.S. 
281 between Falfurrias and Encino. In adult 
males, the side of the head is bright yellow, as 
is all of the ventral neck surface anterior to the 
blue throat patches. Females appear to lack 
this yellow coloration. Otherwise, the color 
pattern is typical for S. u. consobrinus. The 
yellow head coloration is a potential chro-
matic social stimulus. 

Submitted by WILLIAM E. COOPER, JR. 
and ALLEN J. BILLY. Department of Biology, 
Auburn University at Montgomery, Alabama 
36193, and Institute of Reproductive Biology, 
Department of Zoology, University of Texas 
at Austin, Austin, Texas 78712, USA • 

SCELOPORUS UNDULATUS ELONGATUS 
(Eastern Fence Lizard, North Plateau Lizard). 
BEHAVIOR. We recently observed an extra-
ordinarily glutted individual of this species. 
The lizard was captured on 5 June 1987 in 
Jones Canyon in Dinosaur National Monu-
ment. Although the temperature was warm 
(ca. 29°C) with sunny weather, this male, in 
apparently good condition, was not as mobile 
nor agile as is typical of the species, being 
unusually easy to capture by hand. The width 
of this individual's abdomen was about one-
third of its SVL and was bulging and slightly 
lumpy due to engorged food. These food 
items could be felt while holding the lizard. 
We could not find a similar instance in the 
literature where an individual of this species 
had engorged itself to such an extent that its 
ability to escape predation was significantly 
affected. The diet of this species is known to 
include a variety of insects, including Orthop-
terans (Hammerson, G.A. 1982. Amphibians 
and Reptiles in Colorado. Colo. Div. Wildlife, 
DOW-M-1-27-82. 131 pp.). This individual 
probably had been feeding on Mormon 
crickets (Anabrus simplex), which are cur-
rently experiencing a population explosion in 
the area. The population of Mormon crickets 
at the site where the lizard was caught was 
extremely dense, essentially forming a mov-
ing dark mass on the ground and low lying 
rocks such as the one on which the lizard was 
captured. That these large crickets formed a 
readily available, easy-to-capture prey base 
only conservatively describes the situation. 

. . .an excellent food source for most amphibians and reptiles. 

With a dryweight analysis of 60% protein, 35% lipid and 5% 

carbohydrate, it is obvious why crickets are considered a 

valuable nutritional food source for amphibians and reptiles. 

Fluker's Cricket Farm offers crickets in a variety of sizes 

and stages, from I day (1/8") to 6 weeks old ( I ") at a 

cost of $12/thousand (or a minimum order of 500 for $9.00) 

plus postage. Shipments are made year-round with guaranteed 

live delivery. 

Fluker's Cricket Farm offers fine, healthy specimens. Our 

company takes pride in personal service, striving for individual 

attention and efficient shipping. We would appreciate an 

opportunity to serve you. 

Phone (504) 343-7035. 

Fluker's Cricket Farm, Inc. 
P.O. Box 378 • Baton Rouge, LA 70821-0378 • (504) 343-7035 
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Table 1. Parturition dates and litter size for litters A - G; and minimum/maximum and average 
SVL, minimum/maximum and average TL, minimum/maximum and average mass for litters C- F. 

Litter 
Birth 
Date 

Litter 
Size 

SVL 
(mm) X SVL 

TL 
(mm) 5(-  TL 

Mass 
(gm) X mass 

A 20 Aug 80 8 
B 25 Jul 85 6 
C 3 Jul 86 8 143-150 146 197-212 203 2.4-3.0 2.8 
D 10 Jul 86 10 145-157 152 200-223 214 3.0-3.9 3.5 
E 21 Aug 86 6 152-160 156 218-226 221 3.5-5.0 4.3 
F 19 Sep 86 5 160-168 163 226-244 231 3.5-4.2 3.8 
G 1 Oct 86 12 

Because we were in a national monument, we 
could not legally verify this by examining 
stomach contents and the lizard was released. 

Submitted by RICHARD M. ENGEMAN, 
Denver Wildlife Research Center, USDA/ 
APHIS/ADC, Building 16, P.O. Box 25266, 
Denver Federal Center, Denver, Colorado 
80225-0266, and ANGELIKA HANNES, DER 
Travel Service, 8000 E. Girard, Suite 518 S., 
Denver, Colorado 80231, USA • 

SERPENTES 

CROTALUS ATROX, (Western Diamond-
back Rattlesnake). HUNTING BEHAVIOR. 
Several field observations of one specimen of 
Crotalus atrox have shown repetitive behav-
ior and close association with a single dwell-
ing place. The described behavior took place 
at the fringe of the Aden Lava Flow in south-
ern New Mexico. The individual studied has 
been observed inhabiting a crevice in a lava 
cliff ca. 3 m high. On 17 June and on several 
other dates during summer 1987 at ca. one 
and two week intervals, the rattlesnake 
emerged from the crevice, paused at the 
mouth for ca. 10 min and then crawled from 
the shelter approximately 2 m along the base 
of the ledge to a circular area on the ground 
35 cm in diameter which has been denuded of 
grass and detritus through constant use. The 
bare patch is tangential to a well-used track 
used by pack rats and kangaroo rats which 
abound in the flow. 

The snake approached the bare patch, 
drew the head slightly past it and then 
brought the tail to the center of the bare 
patch, carefully covering the rattle with the 
next layer, then forming an outer coil with the 
thickest portion of the body and then leaving 
the anterior part of body and head resting at 
the top. Once this coil was formed, the snake 
extended head and neck ca. 15 cm further 
along the ledge as though preparing to pro-
ceed further but then the head was pulled 
back after sensing the ground and the behav-
ior was repeated at 90° counterclockwise 
from the first sensing extension. My observa-
tion point was 3 m distant from the snake. It 
should be noted that the rattlesnake did not 
attempt to explore the ledge behind its coil or 
to re-examine the path it had assayed to get to 
the hunting spot. Once the other approaches 
to its coil were explored it settled and did not 
rouse itself to rattle even when approached 
carefully within 50 cm for a closeup photo-
graph. Several encounters with C. atrox indi-
cate that when hunting the snake may con-
sistently lie on its own rattle, presumably to 
avoid giving its position away when prey 
approaches. 

Submitted by FRANK D. THAYER, JR., 
Department of Journalism and Mass Com- 
munication, Box 3J, New Mexico State Uni- 
versity, Las Cruces, New Mexico 88003, USA 

• 

ELAPHE GUTTATA (Corn Snake). REPRO- 
DUCTION. Fitch (1970. Univ. Kansas Mus. 
Nat. Hist. Misc. Publ. 52:1-247) indicated the 

largest reported corn snake clutch to be 21 
eggs. A large female (137.5 cm SVL, 157.0 cm 
TL) was collected 25 Feb. 1987, 2.5 km NE of 
Carrabelle, Franklin Co., Fla. It was main-
tained in captivity and observed by one of us 
(DWJ) in copulation with a smaller male col-
lected from the same locality. Oviposition 
began on 2 June 1987, when 29 eggs were 
deposited. Egg laying continued through 5 
June 1987, and 11 additional eggs were de-
posited, bringing the total clutch to 40 eggs. 
The reason (s) for the extended period of egg 
deposition is unknown, but may have been a 
result of the unusually large number of eggs. 
The eggs were weighed and measured within 
24 h of oviposition; X = 3.11 ± 0.20 cm length, 
2.10 ± 0.10 cm width, and 8.35 ± 0.81 g mass. 
The eggs were incubated in damp vermicu-
lite. The last six eggs laid were fully yolked 
but infertile. This is in contrast to only one 
infertile egg from the 29 eggs deposited the 
initial day of oviposition. 

Submitted by DAVID W. JUSTICE and 
ROBERT E. HERRINGTON, Department of 
History and Political Science and the Depart-
ment of Biology, Georgia Southwestern Col-
lege, Americus, Georgia 31709, USA 
Present address DWJ: 1065 NE 107th St., Miami, 
Florida 33161, USA 	 • 

ERPETON TENTACULATUM (Tentacled 
Snake). REPRODUCTION. Little information 
is available on tentacled snake reproduction. 
Seven E. tentaculatum litters have been born 
at the New York Zoological Park since 1970. 
Births were noted from early July to early 
October and litter size ranged from 5-12 
young (X = 7.9). Parturition dates, litter size, 
SVL, TL and mass data are indicated in Table 
1. SVL, TL, and mass were not recorded for 
litters A and B. 

First ecdysis occurred 1-3 days postpar-
tum. The young Erpeton began accepting 20- 
25mm long goldfish one day after birth. 

Litters B - G were born to a group of six 
females (ranging from 36.0-48.0 cm SVL/ 
48.5-66.0 cm TL with a mass variationof 69.2-
148.0 g) maintained with a single adult male 
34.5 cm SVL/49.0 cm TL; mass 57.7 g). All 
were wild caught and imported form Thailand 
in 1983 and 1984. On 17 February 1984, 1.5 
animals were introduced into a 730 I aqua-
rium half-filled with water. A sixth female was 
added to the group 27 September 1984. 
Numerous branches, which extended from 
the gravel substrate to above the water sur-
face, were provided for basking and subsur-
face perching. A 150-watt incandescent spot 
bulb, directed toward the center of the bask-
ing area, was positioned 50 cm above the  

water surface. Water temperature was main-
tained at a relatively constant year-round 
temperature of 26-27°C. Water was circu-
lated through a subgravel filter at 6.0 gpm 
(22.7 Ipm) via a March MDX-3, 1/25 HP, mag-
netic drive pump. The snakes were fed ad 
libitum, fifty 20-35 mm long goldfish/week. 

Courtship behavior was observed only on 
24 February 1985. The male died 12 March 
1986. It is interesting to note that all 1986 
broods were born well after the male's death; 
the last occurred 29 weeks after that event. 

Submitted by JOE MARTINEZ and JOHN 
L. BEHLER, Department of Herpetology, New 
York Zoological Society, Bronx, New York 
10460, USA. • 

GEOPHIS SP. PREDATION. There are numer-
ous records of predation on small snakes by 
large invertebrates, however this account 
may add both a new predator and new prey 
species. The vinegaroon or whip scorpion 
(Mastigoproctus giganteus) is a common and 
easily recognized inhabitant of the southern 
United States and Mexico. It is known to take 
a wide variety of arthropod prey and occa-
sionally small frogs (Cloudsley-Thompson. 
Spiders, Scorpions, Centipedes and Mites, 
Pergamon Press, Oxford, p.147). On 7 August 
1987 we found a vinegaroon 35 mm body 
length under a stone on a hillside 12 km NE 
Xicotepec de Juarez, Puebla, Mexico. It was 
in the act of eating a very small tricolor snake 
about 90 mm in length. The snake was dead 
and about a quarter of its midbody portion 
reduced to pulp (Fig. 1). On the basis of color, 
pattern, and geographic locality, it is tenta-
tively identified as Geophis semidoliatus 
(Dumeril, Bibron & Dumeril). 

Submitted by SHERMAN A. MINTON, De-
partment of Microbiology & Immunology, 
Indiana University School of Medicine, Indi-
anapolis, Indiana 46223, USA and SARBELIO 
MORENO, Universidad Autonomia de Quere-
taro, Queretaro, QRO, Mexico • 

Figure 1. Snake that was being eaten by Mas-
tigoproctus. TL about 90 mm. The light head 
band and anterior two body bands were 
cream, the remaining bands orange. 
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HETERODON NASICUS KENNERLYI (Mex-
ican Hognose Snake). COLORATION. An 
amelanistic Heterodon platyrhinos was de-
scribed by Dyrkacz (1981. SSAR Herp. Circ. 
No. 11). On 8 May 85 an amelanistic female 
Heterodon nasicus was collected by Alfredo 
Gonzalez on the high school grounds of the 
Universidad Autonoma de Nuevo Leon (lo-
cated at NE of Ejido Esmeralda; ca. 26 km 
from Gomez Palacio, Durango, Mexico). On 
15 May the specimen was brought to the 
Museo de Historia Natural by Prof. Fernando 
Jimenez G. (MHN-0136). On arrival the 
snake's mass = 12.45 g, SVL = 112 mm, and TL 
= 139 mm. Dorsal blotches of the snake were 
creamy white with white interstices. The ven-
ter was yellow and the eyes were reddish. 

The specimen was maintained in captivity 
and began feeding on tadpoles of Gastro-
phryne olivacea on 17 May after initially refus-
ing to eat. It continued feeding on two tad-
poles (X mass = 0.94 g) twice weekly. The 
snake eventually been feeding on juvenile 
mice (2-3 each week, X mass = 10.45 g). Upon 
its death it will be deposited in the Museum's 
herpetological collection. I wish to thank 
Director Luis Galan Wong for providing 
materials to maintain the snake in captivity 
and support for future studies. 

Submitted by DAVID LAZCANO, JR., 
Museo de Historia Natural, Universidad Auto-
noma de Nuevo Leon, Apartado Postal-513, 
San Nicolas de los Garza, Nuevo Leon, Mex-
ico 0 

LIASIS PAPUANUS (Papuan Olive Python; , . 
FEEDING. The Southern Trans-Fly region cf 
the Western Province of Papua New Guinea is 
a large low-lying area dominated by exten-
sive Eucalyptus a/ba savannas, tree and palm 
swamp woodlands and monsoon forest. The 
vegetation of the coastal and estuarine fringes 
consists largely of Nipa palm and dense 
mangrove swamps. The entire region receives 
between 40 and 100 inches of rainfall ann-
ually, a relatively low precipitation level for 
Papua New Guinea. Numerous rivers flow 
into the Fly estuary and delta to the east and 
the Torres Strait to the south. The area boasts 
an impressive herpetofauna comprising New 
Guinea endemics, northern Australian in-
vaders and introductions and representatives 

of Oriental and Pacific taxa, including six of 
New Guinea's eight pythons. 

The Trans-Fly region contains numerous 
riverine villages and many of the people sur-
vive entirely by hunting and fishing and by 
harvesting sago, potatoes and various fruits. 
The method of fishing largely consists of the 
setting of gill nets on a series of imbedded 
stakes along the slow stretches of the river, 
parallel to the flow. On occasion large 
pythons become entangled in these nets as 
they swim across the rivers. The author was 
called upon to free an eight foot D'Albert's 
python, Liasis albertisi, from such a net on the 
Binaturi River, near the village of Kunini, and 
the next day a second python, a drowned 
Papuan python, Liasis papuanus, was 
brought into camp following its discovery in 
another gill net on the same river. 

The alternating bulges of this python's last 
meal aroused suspicion and further examina-
tion revealed a partially digested Amethystine 
python, Morelia amethistinus. The Papuan 
python measured 1932 mm and the more 
slenderly built amethystine python approxi-
mately the same, as near as could be estab-
lished due to rigor mortis. Since the second 
python had been swallowed headfirst and no 
other prey item was present in the stomach of 
the Liasis it would appear that this episode 
represents a case of python ophiophagy. The 
gut of the Papuan python also contained a 
large population of nematode worms. 

Pythons are not normally known to eat 
snakes with the exception of the Northern 
Australian black-headed python, Aspidites 
melanocephalus. The inclusion of a large 
snake in the diet of the Papuan python, a 
species thought to prey largely upon 
mammals ranging in size from marsupial 
mice, (pers. obs.), to wallabies, (McDowell 
S.B. 1975. A catalogue of the Snakes of New 
Guinea and the Solomons, with Special Ref-
erence to Those in the Bernice P. Bishop 
Museum. Part II. Anilioidea and Pythoninae. 
J. Herp., 9(1):1-79. Parker F. 1982. The 
Snakes of Western Province. Wildlife in Papua 
New Guinea No. 82/1. Div. Wildlife, Dept. 
Lands & Environment.) and birds, (McDowell 
op. cit), and possibly lizards, constitutes an 
interesting observation. This may be a poten-
tial problem associated with their mainten-
ance in captivity. The author has been unable  

to locate any further records of instances of 
python ophiophagy in New Guinea. 

The collection of these two specimens took 
place on 20 June 1986 during a 3 1/2 month 
herpetological project which the author was 
conducting as part of the scientific work on 
the Papua New Guinea phase of Operation 
Raleigh. Both specimens were preserved and 
have been deposited in the collection of the 
British Museum (Natural History): Liasis 
papuanus (BM 1986, 1175); Morelia amethis-
tinus (BM 1986, 1176). 

For invaluable assistance in the field during 
the 3 1/2 months duration of the project, thanks 
to the Venturers of Operation Raleigh; also 
the University of Papua New Guinea, (John 
Pernetta, Peter Lambley, John Hillary); Na-
tional Museum of Papua New Guinea, (Jim 
Menzies); Fred Parker and Division of Envir-
onment and Conservation, (Karol Kisokau). 

Submitted by MARK T. O'SHEA, 46 Buck-
ingham Road, Penn, Wolverhampton WV4 
5TJ ENGLAND • 

MASTICOPHIS FLAGELLUM FULIGINOSUS 
(Whipsnake). PREDATION. Many snakes are 
known to include birds and their eggs as part 
of their diet (Porter 1972. Herpetology. W.B. 
Saunders Co.), but usually there is little direct 
evidence of predation (G.T. Austin et al. 1972. 
Condor 74:492). We report an instance of 
coachwhip snake (Masticophis flagellum 
fuliginosus) predation on an adult black-
throated sparrow (Amphispiza bilineata). 

One of us (DW) observed the incident on 6 
July 1981 in the Catavina region of Baja Cali-
fornia, Mexico. The site is 9 km NW Rancho 
Santa Ines, latitude 29° 46'N, longitude 114° 
46'W, elevation 550 m. The area is character-
ized by granite boulder fields, sandy soil, and 
scattered perennial vegetation including 
creosote bush (Larrea tridentata), ocotillo 
(Fouquieria sp/endens), boojum (Idria 
columnaris), elephant tree (Pachycormus 
discolor), mesquite (Prosopis juliflora), Am-
brosia dumosa, A. chenopodifolia and a va-
riety of cacti. 

At ca. 1430 h (air temperature 34.5°C, rela-
tive humidity 14%), a coachwhip snake was 
observed entering a small pile of leaves, 
twigs, and rocks at the base of an elephant 
tree at about seven m distant from DW. At ca. 
1500 h (air temperature 35° C, relative humid-
ity 15%), three adult male black-throated 
sparrows alighted on branches of the ele-
phant tree. All remained on branches about 
1.5 m from the ground for several minutes at 
which point one flew down to a branch about 
0.4 m from the ground surface. He was struck 
immediately by the whipsnake and pulled to 
the ground in the snake's jaws. The snake had 
apparently been lying in wait among the dead 
leaves and branches on the ground. As DW 
and two fellow expeditioners approached to 
investigate, the snake released the bird which 
escaped, seemingly unharmed. The black-
throated sparrow and coachwhip are both 
common at this site. We do not know the 
impact of coachwhip predation on the black-
throated sparrow or other bird species, but it 
may be an important factor in the survival of 
adults and nestlings alike. 

Stebbins (1954. Amphibians and reptiles of 
Western North America, McGraw-Hill) notes 
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that the food of the common whipsnake 
includes birds. Austin et al. (1972. Condor 
74:492) reported whipsnake predation on 
cactus wrens in Arizona. Finch (1981. Condor 
83:389) reported M. flagellum as a predator of 
nestling Abert's towhees (Pipilo aberti) and a 
nestling brown-headed cowbird (Molothrus 
ater). The black-throated sparrow has appar-
ently not been previously noted as a prey item 
of the whipsnake. 

This research was funded in part by grants 
from EARTHWATCH and The Center for 
Field Research of Belmont, Massachusetts to 
WHC. We thank Paul E. Blom, Eric Yensen, 
and other members :of the expedition for 
assistance in the field. 

The coachwhip was collected and the spec-
imen has been deposited in the Museum of 
Natural History, College of Idaho (CIDA 66). 

Submitted by DAVID M. WARD, JR. and 
WILLIAM H. CLARK, Museum of Natural His-
tory, College of Idaho, Caldwell, Idaho 83605, 
USA • 

ERRATUM 

The graph points on Figure 1 of Life History 
Note Ensatina escholtzii oregonensis (Ore-
gon ensatina) Reproduction (Harp. Review 
17(4):89. 1986), by Bradford R. Norman, were 
unfortunately placed in the wrong positions 
during typesetting. The corrected graph 
appears below. The editor regrets the error. 

MORELIA SPILOTES VARIEGATA (Carpet 
Python). MALE COMBAT. On 15 February 
1987 I observed vigorous combat behavior 
between two adult male M. s. variegata in my 
laboratory. The contest occurred when both 
males were removed from their respective 
enclosures and placed together on the floor 
during manipulation of the breeding colony. 
Both males were equal in size (1.9 m). They 
had been separated from one another for 
several months previous to the encounter on 
the floor. One of the males involved, identified 
as LV1, had been housed with another male, 
identified as TGR2, without incident. The 
involved males had been very active, con-
stantly prowling their enclosures for several 
weeks and both were off feed. LV1 had copu-
lated with one of the females in the breeding 
colony on 30 November 1986 and 10 February 
1987, the latter breeding occurring when the 
female was apparently gravid. The other male 
involved, identified as CR3, had not yet copu-
lated with any females in the colony. 

The combat ritual consisted of the pythons 
rearing their heads and foreparts of their 
bodies to a height of up to 46 cm and vigor-
ously intertwining their bodies and tails in a 
corkscrew fashion while each attempted to 
press the other's head to the ground. Several 
times they violently slammed one another to 
the ground from the reared position. During 
the contest, which lasted 29 minutes, both 
males were breathing heavily to the point that 
their throats were puffing out considerably 
upon exhaling. At no time during the combat 
ritual did either male bite, or attempt to bite, 
the other. The contest ended when LV1 very 
rapidly crawled away from the area. The other 
male, CR3, started to give chase then abruptly 
turned and returned to the contest site. With 
head reared up to 50 cm above the ground he 
circled the contest site for seven minutes 
before crawling away. Another male identi-
fied as TGR2 was placed near CR3 but neither 
showed interest in the other. CR3 was then 
placed with three different females which 
were housed separately. He did not initiate 
courtship with any of them but remained in a 
very active state, constantly on the prowl. 
Eight hours later LV1 was again placed on the 
floor with CR3. CR3 reared his head and 
approached LV1 but LV1 did not rear his head 
and, as if in a panic, rapidly crawled away. 
CR3 remained in the reared position, which 
was apparently a dominance display, after 
LV1's retreat. 

Submitted by STEVE HAMMOND, 12319 
Steedland, Louisville, Kentucky 40229 USA 
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TECHNIQUES 

A PHOTOGRAPHIC 
METHOD FOR 

QUANTIFYING COLORS 

One of the principle difficulties in assess-
ing color morphs, clinal variation in color, 
and color changes in amphibians and reptiles 
lies with imprecise means of describing and 
remembering colors. Nassau (1983) reports 
several definitions of color from different 
sources. In all, color is defined in terms of 
human perception. Verbal descriptions of 
color leave a great deal to be desired, partly 
because individuals perceive color differently, 
and partly because their attempts to assign 
meaningful words to their perception of the 
color is futile. 

Most attempts to describe color in quantita-
tive terms involve either chemical extraction 
or visual comparison to standardized color 
chips. Using extraction methods, pigments 
are dissolved and the solution analysed with a 
colorimeter. If the pigments are soluble and if 
the color is produced by soluble pigment 
alone, this procedure can provide repeatable, 
quantitative data. However the color of an 
amphibian or reptile may be influenced more 
by nonpigmentary structural colors and the 
distribution of pigment than by amount, and 
this method necessitates sacrificing the 
animal. 

The use of color chips is preferred in most 
cases because it is quick and simple, provides 
standardized colors and notation for com-
munication with other workers, and permits 
the researcher to record the combined effect 
of pigmental and structural colors. The Mun-
sell System is the most widely used in the 
United States although there are others such 
as the CIE (Commission Internationale de 
l'Eclairage) system, or variations on such sys-
tems as presented by Palmer (1962). 

The parameters of the Munsell system are 
established by dividing the colors (hues) into 
10 equally spaced blocks as determined by a 
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"standard observer" (Mitchell 1984). The 
assessment of lightness and darkness (value) 
and color intensity (chroma) are also defined 
by normal observers. Mitchell correctly rec-
ognizes the strengths of the Munsell system 
as follows: "This system of color representa-
tion is psychological in nature, because the 
eye of a human observer is the measuring 
instrument. This is as it should be since the 
intent is to catalogue and describe what peo-
ple see." Because of the nature of the Munsell 
system the value of statistical analysis has 
some limitations. 

In this paper, I describe a procedure that 
provides for non-invasive color quantifica-
tion applicable to colors that result from pig-
ment alone, structural factors, or both. It is 
inexpensive, provides reasonably permanent 
records and is therefore particularly suited to 
recording and measuring color changes of 
individual specimens. It can be calibrated 
with the color chips of the Munsell system or 
any other. The only equipment required in 
addition to a camera is an enlarger equipped 
with a voltage regulator, and a photographic 
color analyser (CA). CAs are in common use 
throughout the photographic industry and 
may be purchased for as little as $200. 

THEORY 

It is essential to recognize the components 
of color to understand how this procedure 
works. A full range of colors can be produced 
by mixing only three hues called primary 
colors. These primaries may be additive or 
subtractive. Mixing light that is red (R), green 
(G) and blue (B) (the additive primaries) 
results in a hue which we perceive as white, or 
more correctly neutral, since gray, black and 
white all result from the same mixture of 
primaries. The subtractive primaries, cyan 
(C), magenta (M) and yellow (Y) are the com-
plements of the additive primaries. Cyan, 
composed of equal parts of green and blue, 
complements red. Magenta results from a 
combination of red and blue, and comple-
ments green. Yellow, a combination of red 
and green, complements blue. Optical filters 
of these primaries remove the hue of their 
complement from light passing through then' 
(e.g. a cyan filter placed in a beam of light 
removes red from the light in proportion to 
the strength of the filter). The other subtrac-
tive primaries act in equivalent manner to 
remove their complements. 

It is also essential to discriminate among 
the three properties of color: hue, value and 
chroma. Hue is determined by the combina-
tion of wavelengths of light reflected by an 
amphibian or reptile, usually reported as its 
color. Value varies with the proportion of light 
reflected (whether it is a light or dark animal), 
and chroma is the intensity of a color, some-
times described as its "saturation" or "bright-
ness." This paper deals only with the assess-
ment of hue. Mitchell (1984) provides a more 
complete discussion of these properties. 

Color film records images using three lay-
ers of dye so that three separate images are 
formed in register. At the time of exposure, 
each dye layer of the film records the inten-
sity of light reflected from the subject in terms 
of the subtractive primary colors (i.e. cyan, 
magenta and yellow). Subsequent projection 
yields an image with a full range of colors 

resulting from sequential removal of precise 
amounts of the primaries from the light beam 
passing through these layers. It is the func-
tion of the CA to measure the density of each 
layer independently, using a neutral such as 
gray or white as a reference point. Gray is 
preferable to white because a standard gray, 
determined by a central authority (Kodak), is 
available as a Neutral Gray Card. 

EXAMPLE 

A specific example from work in progress 
will help to clarify these relationships. All data 
from the following discussion are summar-
ized in Table 1. The Cricket Frog (Acris crepi-
tans) is a polymorphic species reported by 
many authors, notably Pyburn (1961) and 
Gray (1971), to be capable of color changes. 
The vertebral stripe of a newly captured 
green-striped morph was described as bright 
green with a slightly yellow cast. Using the 
Munsell color chips, a more precise descrip-
tion was possible. It most closely approxi-
mates color chip 7.5 GY 5/8 in the Munsell 
system, a designation which includes evalua-
tion of hue (7.5C-Y), value (5) and chroma (8). 
The same specimen was photographed in the 
field using a Neutral Gray Card background. 
Subsequent analysis with a CA identified the 
hue of the vertebral stripe relative to that of 
the Neutral Gray Card as: OC + 46M - 13Y. 
These values describe the differences in light 
transmitted through the gray background 
image in comparison to the light through the 
vertebral stripe image. The procedures 
necessary to arrive at these data will be des-
cribed below. 

Positive values are more easily manipu-
lated than mixed values. It can be assured 
that one of the primaries is equal to zero and 
the remaining two positive, by adding gray 
(equal parts of C, M and Y). This addition 
does not alter the hue. In this case, adding 13 
units of gray (+13C +13M +13Y) converts the 
reading to positive values. The result is: 13C + 
59M + OY. The numbers in these formulas, as 
read directly from the CA, are 100 times the 
density of each subtractive primary. Density 
is defined as the log of (1/proportion of light 
transmitted). It is now established that light 
passing through the vertebral stripe image 
differs from that passing through the Neutral 
Gray Card image by the removal of 0.13 den-
sity units of C and 0.59 density units of M. 

The values 13C + 59M do not seem reason-
able descriptors of a green hue, because they 
are subtractive primaries. We commonly think 
in terms of adcitives (which hues might be 
added to white to change it in a particular 
way). Therefore, it may be desireable to con-
vert the expression of this hue to its additive 
components. Subtracting 13C (0.13 density 
units of cyan) from white light is the equival-
ent of adding 13R (0.13 density units of red). 
Thus, with cyan and magenta converted to 
their additive components, the above reading 
becomes: 13R + 59G + OB. Red and green light 
in equal parts produce yellow, so this hue 
may be described as green with a yellow cast. 

Hues, independent of value and chroma, 
are precisely described by the ratio of any two 
primaries. In this case, the hue of the verte-
bral stripe can be accurately described by a 
single number, the R/G ratio which is equal to 
0.22. 

Table 1. Summary of Hue Descriptions from a 
Cricket Frog. 

Visual description 
	

green with 
yellow cast 

Munsell color system 
	

7.5 GY 5/8 

Color Analyser 
Subtractive primaries 

- inital reading 
	

OC + 46M - 13Y 
- elimination of 
	

13C + 59M + OY 
negatives 

Additive primaries 
- equivalent reading 13R + 59G 
- Red/Green ratio 	.220 R/G 

PROCEDURAL DETAILS 

The amphibian or reptile under study is 
photographed on a background of neutral 
gray. Any neutral gray can be used but the 
benefits of a standardized gray favor the 
Kodak Neutral Gray Card. A painted surface 
may be used so that the necessary wetting 
associated with handling amphibians will 
leave the reference gray card unsoiled. If a 
painted surface is used, the difference in hue 
between the Neutral Gray Card and the 
painted card can be recorded by photograph-
ing both painted and reference cards on the 
same slide and measuring the difference with 
the CA as described below. All sample values 
can subsequently be adjusted to the standard 
gray by adding or subtracting the measured 
amounts. If the Neutral Gray Card is pro-
tected with glass, it may be necessary to 
adjust its hue to the standard gray because 
the color added by the glass (usually green) 
will probably be identified by the CA. 

Film. A film that produces transparencies, 
such as Kodachrome or Ektachrome, is most 
useful. The type of film is not important, 
though it must be used according to the 
manufacturer's specifications. Some films are 
designed for use with daylight or electronic 
flash, while others are balanced for tungsten 
illumination. Because of the heat associated 
with tungsten lights, daylight film used with 
electronic flash is the recommended com-
bination. 

The common observation of faded color 
images raises the question of permanence. 
Currently available Kodachrome has the great-
est permanence (100 years) without fading, 
assuming storage in a cool, dark and dry loca-
tion. This time span is reduced to 30 minutes 
by projection with conventional 2 x 2 projec-
tors, while the projection life of Ektachrome is 
90 minutes (Hammond 1984). Other brands of 
film are roughly equivalent to Ektachrome, so 
the researcher need not be concerned about 
the permanence of the image, unless it is pro-
jected for extended periods or subjected to 
unusual levels of heat or humidity in storage. 
The use of an enlarger for color analysis, de-
scribed below, is not equivalent to projection, 
relative to deterioration of the image. 

Exposure. Exposure is not critical. For 
initial testing, a Kodak Neutral Gray Card can 
be used according to the enclosed instruc-
tions to approximate the correct exposure, 
but tests should be employed to determine 
the optimum exposure for the specimens 
under study. Once established the lighting 
arrangement should be held constant. In test-
ing with Kodak's Ektachrome 100, overexpo- 
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Figure 1. Configuration of crocodilian trail trap. 

sure or underexposure by a full f-stop did not 
detectably alter the hue on the transparency. 
Of the two, overexposure is preferable be-
cause the film shifts toward green in parts of 
the image where exposure of the film is barely 
above threshold levels, such as in dark 
regions of the subject or in deep shadows. 
Therefore, if the hues to be studied are of low 
value, (e.g. the ground color of Ambystoma 
maculatum) the transparency as a whole may 
be overexposed so that those hues appear 
nearer to a middle tone on the transparency. 
The value will be changed but not the hue. 
This procedure will eliminate the shift toward 
green of low exposure areas and provide a 
broader acceptable range of exposure. Analy-
sis of a series of exposures taken at different 
f-stops will provide a basis for determining if 
any correction is necessary. 

Equipment for Color Analysis. The trans-
parency is placed in the enlarger and an 
image of desired size projected onto the 
baseboard. Any enlarger of reasonable qual-
ity will do, but it must be equipped with a 
voltage regulator, so that fluctuations in lire 
voltage do not alter the color of the light 
source. There are several color analysers an 
the market; Omega and Beseler are the most 
popular brands. They come with a variety of 
capabilities, of which only the digital read-out 
is recommended, because it is quicker and 
probably more accurate than reading the 
scale of a meter behind a needle. Most CAs 
are equipped with a probe that rests on the 
easel and permits analysis of a small portion 
of the enlarged image, usually a 3 mm to 5 mm 
disk. This corresponds to an area on the spec-
imen which is highly variable depending cn 
the magnification of the image on the film and 
in the enlarger. Assessment of subjects 100 
micrometers in diameter or less is easily 
accomplished. 

Using the CA. Operation of the CA requires 
that a reference gray be defined. This is the 
function of the gray card in the background. It 
is essential that the image of the subject and 
of the gray card be subject to the same sourc-
es of variation (film type, emulsion number, 
processing variation, etc.) so that these vari-
ables are cancelled. To accomplish this, CA is 
zeroed with the probe on the image of the 
gray card. When the probe is moved to the 
part of the image under investigation, the CA 
will display the difference between gray and 
that hue in terms of densities of cyan, ma-
genta, and yellow, one of which will eventu-
ally be eliminated. 

Recording changes that occur in a sing le 
individual requires evaluating the same sur-
face area each time. This can be assured by 
tracing the projected image on paper or by 
marking registration points (such as the eyes, 
lip line and posterior width of the torso). 
Either will provide permanent records to be 
filed with the transparencies. It may be de-
sireable to neutralize the impact of small 
irregularities in pigmentation (scars, freckles, 
warts, scale boundaries, etc.) if they are not 
resolved without magnification and hence 
are not part of the image presented to an 
observer. To neutralize these irregularities, 
the image may be thrown slightly out of focus 
so that they contribute their hue to the gen-
eral appearance in proportion to their surface 
area, but do not dominate a particular read-
ing. Alternatively, one could run transects  

through the image and take readings at any 
number of points along the line. 

Consult Mitchell (1984) for additional in-
formation on colors and color sensitometry at 
a general level. The Kodak Data Books (Anon-
ymous 1974) are also very informative. 
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A METHOD OF 
LIVE-TRAPPING WARY 

CROCODILES 

Fifteen of the 21 presently recognized spe-
cies of crocodilians are endangered (U.S. 
F.W.S., 1984). This status is a result of both 
extensive habitat destruction and intensive 
hunting practices. Managers of populations 
of endangered species have the difficult task 
of studying small numbers of wary individu-
als in large, remote and often inaccessible 
areas. For example, our experience is that the 
few remaining adult American crocodiles 
(Crocodylus acutus) in southern Florida are 
often difficult, and frequently impossible, to 
approach closely. 

Several papers have described methods for 
direct capture of crocodilians (Chabreck 
1963; Jones 1965; Joanen and Perry 1971; 
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Nassau, K. 1983. The Physics and Chemistry 
of Color. John Wiley & Sons, New York. 
440 pp. 

Palmer, R.S. 1962. Handbook of North Amer-
ican Birds. Vol. I. Loons Through Fla-
mingos. Yale Univ. Press, New Haven. 

Pyburn, W.F. 1961. The inheritance and dis-
tribution of the vertebral color stripe in the 
cricket frog. In: Blair, W.F. (ed.), Verte-
brate Speciation. Univ. of Texas Press, 
Austin, Texas. 

JOHN B. HESS 
Department of Biology 
Central Missouri State University 
Warrensburg, Missouri 64093, USA • 

Webb and Messel 1977). Murphy and Fendley 
(1975; trap boards) and Webb and Messel 
(1977; rope nets) developed live-trapping 
methods for crocodilians that proved particu-
larly successful with wary, difficult-to-ap-
proach individuals. We found two disadvan-
tages to using these techniques: (1) The 
equipment is bulky, thus limiting the number 
of traps that can be carried to remote areas; 
and (2) they require bait. The habits and low 
numbers of American crocodiles in southern 
Florida generally mean that their occurrence 
at any trap site is infrequent. In addition, the 
bait may attract other predators. Blue crabs 
(Callinectes spp.) and black and turkey vul-
tures (Coragyps atratus and Cathartes aura) 
are common and have consumed bait within 
48 h of a trap being set. Another disadvantage 
of trap boards set on trails is that crocodiles 
easily avoid them. Here we describe a simple, 
baitless trap for capturing crocodilians. 

The trap configuration consists of a #3 Klef- 
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lock wire noose (Woodstream Corp., Lititz, 
PA), trigger and spring pole (Fig. 1). The 
noose is set in a natural narrowing of an 
active trail between vegetation or where a 
crawl emerges from the water. The noose is 
held in place by forked sticks or is lightly 
taped to the trigger arm and spring-pole sup-
port. The snare is anchored to either a stout 
tree or an iron reinforcing bar driven into the 
ground, or is attached to a float with 6 mm 
diameter braided nylon rope of sufficient 
length to allow the crocodile access to water. 
We found that two flexible fiberglass bicycle 
flag poles taped firmly together were the most 
effective for springing the noose. The spring 
pole, supported in PVC pipe (2 to 2.5 cm 
diam., 1 m length) driven into the substrate to 
approximately half its length, is attached 
simultaneously to the noose and trigger using 
50 kg test dacron trolling line (Fig. 2). The 
dacron trigger attachment is placed on the 
flathead nail between the two horseshoe nails 
and the tension adjusted so that only a slight 
pressure on the treadle is needed to release 
the spring-pole. The treadle is depressed by 
the crocodile's chest, after the head passes 
through the noose. The noose is usually set 
partly, or fully, between the fore and hind 
legs. Traps should be checked at least once a 
day, preferably by mid-morning to avoid ex-
posing the animal to extreme temperatures. 

Seven of 15 adult crocodiles captured in 
Everglades National Park (ENP) and all (four) 
of the adult crocodiles captured at Florida 
Power and Light Company's Turkey Point 
power plant site (TP) were trapped using this 
method. Of the 11, 10 were females (seven 
from ENP associated with particular nests) 
ranging in size from 2.27 m, 47.6 kg to 3.08 m, 
95.4 kg. The one male captured (at TP) was 
3.5 m, 215 kg. Five of the 11 adult crocodiles 
trapped were recaptured using the same 
method. 

One trap was set on each active trail in an 
area where we wished to capture crocodiles. 
For example, at nest sites in Everglades 
National Park we would set one or two traps 
on the trails that approached the nest from 
the water. To allow the crocodile access to 
water, and to keep her from destroying the 
nest, traps were placed as close to the water 
as possible. At Turkey Point, traps were set in 
locations where crocodiles were known to 

Figure 2. Closeup of trigger mechanism. 

cross roads from one body of water to another 
(Gaby et al. 1985). Large limestone rocks 
(0.3-1.0 m diam.) were strategically placed in 
the areas where the trails emerged from the 
water, directing crocodiles through the traps. 

The seven female crocodiles caught in 
Everglades National Park in 1979 were cap-
tured in 36 trap nights during two trapping 
periods, for a trapping success of 19.4%. Dur-
ing the first trapping period five traps were set 
early in the incubation period on active trails 
at five nest sites on 30-31 May 1979. Two 
females were captured. One, captured 30 
May, continued to visit her nest after capture 
and opened the nest at the end of incu bation. 
The other animal, captured 1 June, was found 
dead on 10 July. Based on size (3.08 m) and 
tooth and scute wear, this animal was judged 
to be the oldest crocodile captured in South 
Florida, and it was not possible to determine if 
she died as a result of capture trauma (a 
blood sample was taken via caudal puncture 
and a radio collar was attached). 

During the second trapping period, seven 
traps were set at five nests from 26 June - 1 
July 1979. Five animals were captured. Two 
failed to return to the nest sites after capture. 
One of these nests was destroyed by rac-
coons, the other opened by investigators. 
Two animals continued to visit their nests; 
one nest was successfully opened by the 
crocodile, the other was destroyed by rac-
coons. No active nest was located for the fifth 
animal. To prevent desertion of nests, we 
recommend that trapping of females at par-
ticular nests be limited to early in the incuba-
tion period. 

Using these methods we have been able to 
capture adult crocodiles that we were other-
wise unable to approach. We were able to 
capture females known to be associated with 
particular nests and, by attaching radio trans-
mitters, to obtain detailed information on 
their movements and habitat use. The major 
disadvantage of snare traps is that they must 
be set on an active trail. However, this tech-
nique is very effective for capturing animals 
known to use specific areas and has the 
important advantage of ease in transporting 
materials. Also, because it is baitless, the 
daily maintenance is low, and it can be used 
when animals may not be feeding, i.e. during 
the cooler months of the year. 

This method has been effective in captur-
ing Crocodylus acutus in Florida and Alliga-
tor mississippiensis in north Florida (Phil 
Hall, pers. com .) and with modification it 
should work successfully for capturing other 
crocodilians, particularly those that are wary 
and in remote areas. 
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BOOK REVIEWS 

FACSIMILE REPRINTS IN HERPETOLOGY 
IN CELEBRATION OF A SILVER ANNIVERSARY 

Biologic Centrall-Americana. Reptilla arid 
Batrachia, by Albert Carl Ludwig Gotthilf 
Gunther. 1987 (Facsimile Reprint of 1885-
1902 original). (i-lxix) xx + 326 pp., 76 pls. (12 
in full color). Society for the Study of Amphib-
ians and Reptiles, Athens, Ohio, USA. Hard-
bound $50. 

Some twenty-seven years ago one of the 
founders of the nascent Society for the Study 
of Amphibians and Reptiles (SSAR) con-
ceived the brilliant idea of reprinting exact 
facsimiles of rare and significant herpetolog-
ical works for its members. The society was 
then a tadpole at about stage 21 (Gosner 
1960) in the early Ohio Herpetological Society 
period of development and the first facsimile 
reprint (E.V. Wilcox's 1891 Notes on Ohio 
Batrachians, 3 pp.) was a modest and paro-
chial beginning. Nevertheless this unique 
activity (reprints of papers by Kirtland and 
Rafinesque-Schmaltz followed in rapid order) 
attracted the attention, if not the approval, of 
professional herpetologists to what up to 
then was regarded as mostly a local, amateur 
organization. Subsequent reprintings (from 
1962 on) were to carry the bold title, Facsim le 
Reprints in Herpetology, and they completely 
changed the destiny of the fledgling society. 

Following the facsimile reprinting of the 
herpetological portions of the 12th edition 
(1766) of Linne's Systema Natura in 1933 
membership in the society nearly doubled to 
291. By 1965 the formidable task of making 
available all of George Albert Boulenger's 
papers (1877-1920) on American herpetology 
in a uniform set was initiated to culminate 
some 18 parts and 900 pages later in the final 
section that appeared in 1977. During this 
period many other facsimile editions were 
issued, most importantly the first book-length 
(hardbound) reprint, Johann Jakob von 
Tschudi's Classification der Batrachier in 
1967. The appearance of this work was con-
cordant with the passage of the society 
through Gosner stage 46 to become the 
SSAR and was the visible symbol of the stabil-
ity (422 members) and confidence that led to 
the establishment of the Journal of Herpetol-
ogy the following year. 

During the earlier period the reprints were 
distributed to all members without additional 
cost (a practice continued for the pamphlet-
length series until 1979) but the Tschudi and 
all subsequent book-length facsimiles were 
available for an extra charge, albeit a substan-
tially discounted one for members, and for 
sale to non-members and institutions. Re-
investment of income from these sales has 
allowed for the publication of a continuing 
series of well produced and exceptionally 
useful works, that otherwise could be unavail-
able to most members of the herpetological 
community because of the limited availabil-
ity, rarity and cost of the originals. To date 61 
separate items and more than 7500 pages  

have appeared as the result of the dedication 
of a single individual, one of the founders of 
what has become SSAR, the originator of the 
idea of the reprint series, the driving force in 
the development of this activity and editor of 
every facsimile to date, Kraig Adler. 

From the point of view of SSAR the ex-
tremely successful Facsimile Reprint Series 
(FRS) has had several major benefits. First 
the uniqueness of this activity (not duplicated 
by any other society) gave SSAR a special 
identifying quality that legitimized the group 
as a serious scientific association. Second, it 
provided an unusual and valuable preroga-
tive that aided in the recruitment of new 
members. Finally, income from sales of num-
bers in the series provided additional revenue 
that subsidized (and still subsidizes) the pub-
lication of the Journal of Herpetology and 
Herpetological Review. Under these circum-
stances one must attribute much of the 
growth and success of SSAR to this innova-
tive publishing venture that contributes so 
much to the reputation and vitality of the 
society. 

Needless to say both the SSAR and all her-
petologists are greatly indebted to Kraig for 
his commitment to and organization of this 
grand project. The selection of major key 
works for re-publication, the overall design 
(especially fo• the book-length series), the 
physical reproduction and the inclusion of 
additional explicatory material within each 
work reflect his artistic, scholarly and biblio-
philic talents in a most admirable combina-
tion. Adler's financial legerdemain to insure 
publication of the series also reveals rare 
skills. Few realize that he has often provided 
the necessary "up front" support for the print-
ing of a particular volume, gambling that his 
investment would be recouped by subsequent 
sales. Of course his abilities as a fund raiser 
cannot be better illustrated than with the 
present reprint. After receiving an initial 
commitment of support from Ernie Liner, 
Kraig then raised sufficient matching funds to 
make possible the reproduction of the 12 
color plates. Ernie thus deserves special 
recognition for his contribution to this project 
from all herpetologists as well. 

As a user I particularly appreciate the con-
tent and format designed by the editor for the 
introductory materials to each major re-
printed work. His philosophy has been to take 
advantage of the opportunity provided by the 
reprinting to research the topic and its author 
in-depth. The introductory material (Editor's 
Note and Introductory Essay) aims to provide 
all the available historical information the 
modern user may need. Often the Editor's 
Note contains important original discoveries 
made during preparation of the facsimile 
reprint, revealing, for example, the existence 
of many J.E. Holbrook specimens in the Paris 
Museum and the previously unreported ex-
panded versions of volumes 1-2 of the first  

edition of his North American Herpetology 
(1836-1840) containing several new taxa, and 
rediscovering most of Spix's types (thought 
to have been lost during World War II) in 
Munich and Leiden. 

The Introductory Essay is by a leading her-
petologist intellectually connected to the sub-
ject matter of that work. These presentations 
invariably contain illuminating material on 
the life and career of the original author and 
the relationship of that career and the particu-
lar work at hand to the development of herpe-
tology. Frequently they also present original 
ideas relating to the current state of knowl-
edge on the subjects addressed in the re-
printed volume. There is also a short biog-
raphy, a bibliography of published herpe-
tological material and a photograph or other 
likeness of the author of the reprinted opus. 
In most cases, as appropriate, a listing of 
mentioned taxa and their current identifica-
tions, detailed itineraries, maps of expedition 
routes and associated illustrations are also 
included. All of these materials enhance the 
utility of the volumes and provide intriguing 
insights into the particular author's life and 
approach to science that enhances under-
standing and enjoyment of the reprinted 
work. 

All of the previous opera in the FRS and 
especially the books appearing in the last 
decade (Espada, Gloyd and Spix) are exem-
plars of the very best of the qualities dis-
cussed above. It is perhaps no surprise that 
we now have Gunther's seminal work on Mex-
ican and Central American herpetology in an 
edition that overshadows them all. Dear edi-
tor of the series you have outdone even your-
self! What a superb production! The book 
itself is well-made and beautifully designed. It 
has an attractive art-deco lavender cover and 
the deep-red, leather-simulated, Tara cloth 
spine is embossed in gold with a Mesoameri-
can motif of a pair of entwined coatis (rat-
tlesnakes) and the SSAR's symbol (a tree-
frog) below the similarly embossed title and 
author information. The frontispiece is from a 
watercolor done of Gunther in 1900 and the 
title-page and introductory materials are ele-
gantly and tastefully prepared so as to blend 
with the original text. The plates are beauti-
fully done, the slight reduction in size from 
the originals seems to have improved their 
sharpness without loss of intensity or color 
quality when compared to my copy of the 
original book (purchased in 1951 for $25). 
Overall this is a visually stunning edition! 
Serendipitously it also was published to coin-
cide with the occasion of the SSAR's first 
annual meeting outside of the USA in Vera-
cruz, Mexico (Adler thinks of everything!). 

In terms of content this is also the best in 
the series thus far. Hobart M. Smith has pro-
vided a marvellously cogent, understated and 
succinct review of the Biologic Centrali-Amer-
icana (67 volumes containing 1677 plates of 
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which over 900 are colored), its organizers 
and patrons (0. Salvin and F.D. Godman) to 
set Gunther's contribution in proper context. 
Both he and the FRS editor were aided in this 
regard by Sybil Salvin Calverley Rampen of 
Oakville, Ontario, Canada, who is 0. Salvin's 
great-granddaughter. Doubtless the discov-
ery of her existence and her ownership of 
many unpublished Salvin materials is another 
example of Adler's researching. I note a 
minor error in Smith's account: Carl (known 
as Don Carlos in Costa Rica) H. Lankester is 
listed as H. Lankester. He was the nephew of 
the eminent zoologist Ray Lankester, whose 
two volume (1906) history of the British Mu-
seum was so unsatisfactory to Gunther, that 
the latter wrote a separate history of the 
Zoology Department (1912). Smith also has 
provided a listing using modern nomencla-
ture (about 1080 species-group names) for 
nearly every specimen cited in Gunther. The 
extreme value of this enumeration to the 
working taxonomist cannot be overestimated. 
For some, it alone will be worth the purchase 
price of this reprint. A careful review of this 
list shows only one erroneous identification. 
Hylodes euryglossus is based on Eleuthero-
dactylus fleischmanni not E. punctariolus. 

A.E. Gunther, A.C.L.G. Gunther's grand-
son, contributed a fascinating and personal-
ized biography of his grandfather. The story 
of how the elder Gunther began his career at 
the British Museum as a "walk-on" from the 
street, who was then hired for piecework 
identification of specimens by J.E. Gray is 
especially intriguing. From that position 
Gunther, who had a medical degree and a 
"doctorate" in philosophy and arts, pro-
gressed to being contracted to prepare spe-
cific works, then was added to the museum's 
staff and finally became Keeper of Zoology. 
Can one imagine such a thing happening 
today? It's difficult enough landing a museum 

A Directory of Crocodilian Farming Opera-
tions compiled by R.A. Luxmoore, J.G. Barz-
do, S.R. Broad and D.A.Jones. 1985. Jointly 
published by the International Union for the 
Conservation of Nature and Natural Resourc-
es (IUCN), Gland, Switzerland and Cam-
bridge, U.K., and the Secretariat of the Con-
vention on International Trade in Endangered 
Species of Wild Fauna and Flora (CITES), 
Lausanne, Switzerland. 204 pp. Printed in 
Great Britain by University Press, Cambridge, 
England. ISBN 2-88032-809-8. £ 8 (about 
$12.00). 

This work is a start towards providing a 
comprehensive listing of crocodilian farming 
operations which have been established 
throughout the world. Included are commer-
cial operations, government and scientific 
research farms, and a few zoological captive 
breeding facilities. 

To say the least, this was a most ambitious 
undertaking on the part of the authors. The 
proliferation of crocodilian farming opera-
tions in recent years has been spurred by 
elevated skin prices, some promising market 
projections, investment interest, and fashion 
promotions that promise to continue to bol-
ster consumer interest in crocodilian products 
into the long-term future. Investors, eager to 
capitalize on seemingly guaranteed high re- 

position under the best of circumstances 
Without the handicap of being an immigrant 
with a thick accent and relatively little ad-
vanced training. One must give tremendous 
credit to Gray's ability to recognize potential, 
or perhaps it was Gunther's personality and 
obvious talent that came through. Finally, the 
editor has included a bibliography of herpeto-
logical publications by Gunther, who is better 
known as an ichthyologist than a herpetolo-
gist. On the other hand it was Gunther who 
brought G.A. Boulenger to the British Mu-
seum to work on amphibians, reptiles and 
fishes and Boulenger became one of the two 
or three most important herpetologists of all 
time. 

The value of having this book available 
again to those working on the Neotropical 
herpetofauna, especially in this informative 
and usefully supplemented edition, cannot 
be over-estimated. It is a "must" purchase for 
anyone carrying out studies on the amphibi-
ans and reptiles of Mesoamerica. All other 
herpetologists with an appreciation for the 
history of our science and the intrinsic beauty 
of our study organisms will find much of value 
here. At $50 it is a best buy! 

Kraig, I hope you continue to serve as the 
Facsimile Reprints Editor for another quarter 
of a century. I don't know how you can top 
this production which is as near to perfect an 
effort as could be imagined. But don't rest too 
long on your laurels. I've been wondering... 
would you consider doing a facsimile reprint 
edition of Beitrage zur Naturgeschichte von 
Brasilien, Batrachia Vol. 1 (1825) by Prince 
Maximilian Wied-Neuwied? 

JAY M. SAVAGE 
Department of Biology 
University of Miami 
Coral Gables, Florida 33124, USA 
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turns, are often quick to back the building of 
such farms. They find, however, that a lack of 
management expertise, husbandry technol-
ogy, fluctuating markets, lack of consumer 
interest in exorbitantly high priced products, 
and a nearly ten year wait before any consid-
erable return is feasible, make crocodile farm-
ing anything but a lucrative fast turnover bus-
iness. As fast as new operations appear, 
many disappear. Attempting to set forth such 
a rapidly changing listing is an accomplish-
ment of no little merit. This work has suc-
ceeded in presenting this information. 

Some of the information in the book, pro-
vided in many cases by the farming or ranch-
ing operations themselves, should be viewed 
with skepticism. It is interesting to note that 
on page 97, one farm is shown to have been 
established in Italy, a major tanner of caiman 
skins, for the broad snouted caiman Caiman 
latirostris, with breeding stock having been 
acquired from Colombia in 1980. However, 
that species is not endemic to Colombia, nor 
any regions in northwestern South America. 

The authors point out that listings of farms 
do not imply credibility. The reader must 
decide if the operation listed is a legitimate 
one or not. Bogus farms may be established 
for the purpose of "laundering" illegal or con-
trolled hides, and provide documentation for  

products made from skins of undocumented 
origins. A rating system for each listing, 
based on CITES criteria, would be of great 
interpretive value to the reader. 

There is a lengthy introduction, written in 
English, French, and Spanish, which pres-
ents short overview discussions on the scope 
of the work and the methods employed in 
compiling the information, CITES controls 
on trade and CITES criteria for farms and 
ranches, captive breeding, farming and ranch-
ing finances, the impact of farming on croc-
odilian conservation, the effects on wild pop-
ulations, habitat and species preservation, 
cultural preservation, and the outlook for the 
future. Tables include a species list with 
CITES status, harvest quotas for African 
countries, species maintained in different 
countries, numbers of individuals of each 
species, and stock and production figures. 

Listings for operations are given alphabeti-
cally by country, prefaced by a short history 
and summary of that country's programs, 
protocols, and production. Each listing con-
tains as much information about the opera-
tion as possible, including ownership, stock 
levels, production and financing. Wherever 
an operation reported activities that were not 
consistent with known information, every 
effort was made to include these questions or 
other comments. 

Sources of information are referenced 
wherever possible. Two-hundred-and-twelve 
references are given, largely personal com-
munications and a number of anonymous 
citations. The list of acknowledgments, which 
should include the many people who helped 
comment on or reviewed the text, is conspic-
uously brief. The methods section does not 
indicate what standards were used to deter-
mine scientific or common names used in the 
text. While the bound work cannot be easily 
updated, the modest purchase price of about 
U.S. $12.00 will bring future revisions within 
the range of most interests. 

This work will be of greatest interest to 
commercial enterprises. However, it will serve 
as a source list for researchers and zoological 
institutions, and will be a valuable tool for 
wildlife law enforcement authorities who 
must scrutinize shipments of crocodilians, 
hides and products. 

PETER BRAZAITIS 
and 
MYRNA E. WATANABE 
Co-editors, IUCN Crocodile Specialist Group 

Newsletter 
51 Landscape Avenue 
Yonkers, New York 10705, USA 
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La Nomenclature Supragenerlque des Am-
phlblens Anoures, by Alain Dubois. 1984. 
Memoires du Museum National d'Histoire 
Naturelle (n. s.), Serie A, Zoologie, 131:1-64, 1 
Figure. 

Few herpetologists approach taxonomy 
with as much dedication as Alain Dubois. 
This paper is a comprehensive treatment of 
the suprageneric taxonomy of anurans. Du-
bois has rendered a genuine nomenclatorial 
service by unearthing older names and for-
gotten literature, reflecting a brand of scho-
larship not likely to be appreciated by non-
taxonomists. Although Dubois writes with 
apparent authority, alternative views exist; 
Savage (1986) expressed several objections, 
all of which were dismissed by Dubois (1987). 

Dubois provides (1) six conventions to 
govern taxa above the family-group rank, 
thus extending the type-concept to those 
categories, (2) a list of anuran type-genera, 
with type-species and citations, (3) and most 
significantly, a family-group classification of 
Recent anurans. Unfortunately, the third edi-
tion of International Code (Anonymous 1985) 
rendered some of the nomenclature out-of-
date, and Dubois later (e.g., 1985) amended 
his classification. Indeed, this review, first 
prepared in late 1985, has suffered three revi-
sions to accommodate Dubois' modifications 
to the original paper. 

The classification above the family level is 
disturbingly arbitrary. Batrachia is preferred 
to Lissamphibia on the grounds that it is older 
and used more; Dubois points out that Lis-
samphibia appeared only twice in titles of ci-
tations in the Zoological Record from the 
years 1969-1978. Batrachia is in fact the older 
name, but that it is more commonly used is 
questionable: Lissamphibia was utilized by 
Porter (1972); Goin, Goin, and Zug (1978); 
Duellman (1975); and Dowling and Duellman 
(1978). Also, Dubois proposes a new name 
(Pipoidei) for the Mesobatrachia of Laurent, 
(1980); the latter is abandoned because of 
supposed lack of use. However, given that 
Mesobatrachia was only proposed in 1980, 
this rejection is somewhat self-serving. 

The most significant feature of the paper is 
the annotated classification of family-group 
taxa of frogs, previously published (Dubois 
1983) without definition or diagnosis of the 
included taxa—interesting, considering that 
he (1987) chastised Savage for naming Allo-
phrynidae and Platymantinae without defini-
tion or diagnosis. Some particulars of the 
family-level classification are noteworthy. 
Dubois regards the Discoglossidae as prob-
lematic. On the basis of biochemical data, 
Lanza et al. (1975) suggested that Discoglos-
sus be placed in one family, and Alytes and 
Bombina in another. Dubois, however, feels 
that the degree of morphological divergence 
is only sufficient to warrant subfamilies: Dis-
coglossinae and Bombinatorinae. 

Dubois places some megophryine pelobat-
ids in the subfamily Leptograchiinae. Al-
though he (1980) previously suggested recog-
nition of this group and the Megophryinae as 
tribes on the basis of tadpole morphology, he 
deferred action because larvae of Leptobra-
chella were unknown. Following lnger's 
(1983) description of those larvae, Dubois 
(1983) elevated the two "tribes" (previously  

not recognized) to subfamilies—an interest-
ing taxonomic legerdemain. 

The traditional Pelobatinae (Pelobates and 
Scaphiopus) are divided by Dubois into 
Pelobatinae and Scaphiopodinae, following 
Rocek (1981), who placed Pelobates as the 
sister-group to all other Salientia. If Dubois 
accepts Rocek's hypothesis, then the Peloba-
tidae of Dubois clearly polyphyletic. Oth-
erwise, there is no justification for subfami-
lies. Also, Dubos follows Laurent (1980) in 
elevating the Rheobatrachinae (Myobatrachi-
dae) to a family, but later (1985) placed it and 
all Myobatrachidae into the Leptodactylidae 
without any explanation. 

The treatment of the Bufonidae is particu-
larly annoying. Following Laurent (1986), 
Dubois divides bufonids into the genus But°, 
and the Neotropical, African, and Asian clus-
ters of non-Bufo genera. However, Laurent 
did not accord these taxonomic status; the 
latter three are simply geographic assemb-
lages. Dubois, however, recognizes four sub-
families (Bufoninae, Atelopodinae, Torn-
ierobatinae, and Adenominae, respectively). 
It is distressing that this arrangement is based 
only on geography. Worse, the content and 
diagnosis of the subfamilies is not given, and 
use of Adenominae violates the Code, be-
cause the monotypic Adenomus badioflavus 
is a synonym of Bufo kelaartii. 

Allophryninae is recognized as a fifth sub-
family of Bufonidae, following Laurent's 
(1980) suggestion that Allophryne is a bu-
fonid. Laurent's statement was somewhat 
casual, and one wonders why Dubois chose 
to formalize this opinion. Lynch and Freeman 
(1966) tentatively placed Allophryne in the 
Hylidae; it is evident from their data that 
Allophryne is not related to bufonids. 

Dubois' classification of firmisternal frogs 
recognizes Microhyloidea and Ranoidea. 
However, Dubois (1985) raised the Scaphi-
ophryninae (Microhylidae) to family rank and 
placed the Microhyloidea in the Ranoidea, 
based on Wassersug's (1984) analysis, al-
though Wassersug did not propose such an 
arrangement. Dubois (1986) later included 
Hyperoliidae as a subfamily of Arthrolepti-
dae, and Rhacophoridae as a subfamily of 
Ranidae. One wonders when such juggling 
will stop. 

Although I have severe doubts about the 
usefulness of the classification presented, it 
would have been tolerable as one more clas-
sification of anurans. Unfortunately, there 
were more to come (Dubois 1985, 1986, 
1987). These revised classifications result 
largely from new opinions rather than new 
data. One wonders whether his first effort 
should be taken seriously; La Nomenclature 
Supragenbrique des Amphibiens Anoures 
appears to be simply a point of departure for a 
series of somewhat capricious taxonomies. 
Ironically, Dubois (1986:8) wrote "Une cause 
particuliere d'instabilite de la classification 
est ('existence a l'heu re actuelle de plusieurs 
theories distinctes de la classification zoolo-
gique, dont les trois principales sont les con-
ceptions phenetique, cladiste et synthetiste 
(ou evolutionniste) de celle-ci..." 

Systematic theory has progressed beyond 
the point where taxonomic changes are made 
simply on the basis of similarity, morphologi-
cal gaps, or authority. Although my perspec- 

tive is admittedly phylogenetic, my criticism 
is not directed at the admission of paraphy-
letic groups, but at groups for which there is 
no hypothesis of relationship. Distressingly, 
Dubois has bestowed a patina of validity on 
several groups (e.g., subfamilies of Bufoni-
dae) that are nothing more than assemb-
lages. In this sense, Dubois' classification is a 
curious atavism. He does not seem to be as 
concerned with communicating evolutionary 
relationships as with providing an all-sub-
suming Systema Ranarum. 

Taxonomies should reflect the extent to 
which phylogeny is understood; in this re-
spect, the absence of a superfamilial classifi-
cation in Duellman and Trueb (1986) is real 
progress. Meanwhile, the herpetological com-
munity awaits a higher taxonomy of anurans 
based on evolutionary relationships rather 
than authoritarianism. 
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