
then mixed with the stomach contents by gently massaging the 
belly; contents are removed by inverting the animal, retracting 
the tube an additional 2-3 cm (estimated distance from the hind 
wall of the stomach to the distal end of the sternum), and apply-
ing gentle pressure from the rear to the front of the stomach. The 
stomach contents are then collected in a plastic container; food 
becoming lodged in the mouth or pharynx is easily removed with 
forceps. This procedure is repeated 3-6 times for each animal 
and is stopped when the expelled water contains no plant items. 

To test the efficiency of this procedure, one yearling and 13 
hatchling iguanas were sacrificed, and the remaining stomach con-
tents were analyzed after the procedure had been used. An aver-
age of 83.2%of all stomach contents (range 32-100 %) was re-
covered, and all species present in the stomach were detected in 
13 of 14 cases. We did not consider it necessary to sacrifice larger 
animals to test the efficiency of the method. 

Using this technique, we have been able to recover remains of 
125 species of plants (Molina 1991; Rivas 1990). Stomach wash-
ing was performed on 365 iguanas ranging in size from hatchling 
(70 mm SVL, 12 g) to adult (up to 450 mm SVL, 4500 g). No 
animals died during the treatment although, in early attempts, some 
animals appeared weak after the maneuver. Many iguanas previ-
ously "stomach-washed" were recaptured in subsequent years and 
showed no ill effects. 

This method provides a safe and easy way to study the dietary 
habits of large lizards. Because water is poured into the tube, no 
water pressure is applied to the animal gut, and no pump or sy-
ringe is needed. Although we used this method only for green 
iguanas, we believe it could be used with other lizards of compa-
rable size; it was also used successfully with hatchling spectacled 
caiman (Caiman crocodilus) (Escalona, pers. comm.). 

Acknowledgments. —We thank Thomas Blohm for the use of his ranch 
facilities, and the Wildlife Conservation Society (WCS) for financial sup-
port. Carlos Coronet allowed us to sacrifice some iguanas at his ranch. 
Gustavo Hernandez provided useful comments on the application of the 
technique. P. T. Andreadis, G. M. Burghardt, D. Truett, A. S. Rand, J. 
Thorbjamarson, and A. E. Echternacht also provided useful comments 
and editorial suggestions. 
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NATURAL HISTORY NOTES 

The Natural History Notes section is analogous to Geographic Distri-
bution. Preferred notes should 1) focus on observations with little hu-
man intrusion; 2) represent more than the isolated documentation of de-
velopmental aberrations; and 3) possess a natural history perspective. 
Individual notes should, with few exceptions, concern only one species, 
and authors are requested to choose a keyword which best describes the 
nature of their note (e.g., Reproduction, Longevity, Morphology, etc.), 
Use of figures to illustrate any data is encouraged, but should replace 
words rather than embellish them. The section's intent is to convey in-
formation rather than demonstrate prose. Articles submitted to this sec-
tion will be reviewed and edited prior to acceptance. Send three copies 
of manuscripts, double-spaced, directly to the appropriate section co-
editor (addresses on inside front cover): Lee A. Fitzgerald (lizards, 
amphisbaenians, crocodilians, Sphenodontia); Charles W. Painter (am-
phibians); or Paul A. Stone (snakes, turtles). Authors are encouraged to 
include a 3.5-inch disk containing pertinent files along with hard copy 
submissions. Indicate disk format (e.g., Macintosh, Windows), word pro-
cessor name and version used to create the manuscript file, and include a 
text-only version of the file. 

Standard format for this section is as follows: SCIENTIFIC NAME, 
COMMON NAME (for the United States and Canada as it appears in 
Collins (1990. Standard Common and Current Scientific Names for North 
American Amphibians and Reptiles, 3rd ed., Herp. Circ. 19:1 -41; for 
Mexico as it appears in Liner 1994, Scientific and Common Names for 
the Amphibians and Reptiles of Mexico in English and Spanish, Herp. 
Circ. 23:1-113). KEYWORD. DATA on the animal. Place of deposition 
or intended deposition of specimen(s), and catalog number(s). Then skip 
a line and close with SUBMITTED BY (give name and address in full—
spell out state names—no abbreviations). (NCN) should be used for com-
mon name where none is recognized. References may be briefly cited in 
text (refer to this issue for citation format). 

Recommended citation for notes appearing in this section is: Lemos-
Espinal, J., and R. E. Ballinger. 1994. Rhyacosiredon leorae. Size. Her-
petol. Rev. 25:22. 

ANURA 

LITORIA FALLAX (Eastern Dwarf Treefrog). REPRODUC-
TION. McCoid (1993. Herpetol. Rev. 24:16-17) reported this 
introduced species as occurring island-wide on Guam, Mariana 
Islands, in association with wetlands. In the native range, neither 
Cogger (1988. Reptiles and Amphibians of Australia, 5th ed., Reed 
Books, Pty. Ltd., NSW, 688 pp.) nor Frith and Frith (1987. Aus-
tralian Tropical Reptiles and Frogs, Tropical Australia Graphics, 
Queensland, 70 pp.) mentioned reproductive periodicity. Although 
calling males have been heard year-round on Guam after heavy 
showers, successful reproduction during the dry season (Decem-
ber-May) may be tied to episodic rainfall. Successful reproduc-
tion is probably seasonal in ephemeral bodies of water as tad-
poles and froglets have only been observed during the rainy sea-
son. On Guam, many wetlands are ephemeral and tend to con-
tract or disappear during the dry season. 

Size at maturity is ca. 30 mm SVL and at metamorphosis, 
froglets are 11-13 mm SVL. At metamorphosis, froglets are brown 
dorsally, but turn green at they grow. Maximum known size on 
Guam is ca. 40 mm SVL. 

Michael Ritter aided in field work and Rebecca Hensley re-
viewed a version of this manuscript. Portions of this study were 
supported by the Endangered Species Conservation Program, 
Project E4 (to Guam). 
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Submitted by MICHAEL JAMES MCCOID, Division of 
Aquatic and Wildlife Resources, P.O. Box 2950, Agana, Guam 
96910, USA. Current Address: Caesar Kleberg Wildlife Research 
Institute, Campus Box 218, Texas A&M University, Kingsville, 
Texas 78363, USA. 

OSTEOPILUS SEPTENTRIONALIS (Cuban Treefrog). MAXI-
MUM SIZE. Maximum body size for 0. septentrionalis is 140.0 
mm SVL (Conant and Collins 1991. A Field Guide to Reptiles 
and Amphibians of Eastern North America, 3rd ed., Houghton 
Mifflin Co., Boston, Massachusetts. 450 pp.). This maximum fig-
ure is cited from a previous record (Wright and Wright 1949. 
Handbook of Frogs and Toads of the United States and Canada, 
Comstock Publ. Assoc., Ithaca, New York. 640 pp.). However, 
the 140.0 mm SVL record of Wright and Wright (op. cit.) is not 
present in their series of specimens and they "recall none over 4 
inches" (101.6 mm SVL). Wright and Wright (op. cit.) state that 
the maximum length of 5.5 inches SVL (printed as 130.0 mm 
instead of 139.7 mm) is an approximation for females which they 
made from their series. I have been unable to find records ap-
proaching this size in the literature. Consequently, the status of 
maximum size in this species has been unclear. Here, I present 
the maximum size record for 0. septentrionalis. In June 1993, an 
individual was captured on a hotel in Sebring, Highlands Co., 
Florida, USA and sold to a local petshop. I purchased the frog 
from the petshop within one week of its arrival, at which time it 
measured 155.0 mm SVL. A visit with hotel employees corrobo-
rated the story of its origin. It was kept in captivity and fed mice, 
other treefrogs, conspecifics, roaches, and anoles, until it died on 
24 October 1994. At the time of death, it was determined to be a 
female and measured 165.0 mm SVL. After one week in 10% 
formalin, it measured 155.0 mm SVL and was deposited as USNM 
337559. Large female 0. septentrionalis are not rare; I have ex-
amined females ?..100.0 mm across its geographic range. How-
ever, because clutch and egg size increase with an increase in 
body size in this species (Meshaka 1994. Unpubl. Ph.D. disserta-
tion, Florida International Univ., Miami), gigantic females can 
greatly contribute to the colonization process as founders of new 
colonies such as at Sebring where the colony is unlikely to be 
older than five years. 

Males are smaller than females in this species (Duellman and 
Schwartz 1958. Bull. Florida State Mus. 3:181-324; Meshaka, 
op. cit.) and are mature at 27.0 mm SVL (Meshaka, op. cit.). The 
maximum body size of males is reported to be 112.0 mm SVL 
from a skeleton of an individual that originated from Key West 
(Mittleman 1950. Herpetologica 6:20-24) but it lacks verifica-
tion (Duellman and Crombie 1970. Cat. Amer. Amphib. Rept. 
92.1-92.4; R. Crombie, pers. comm.). Records of 89.0 mm SVL 
(Conant 1975. A Field Guide to Reptiles and Amphibians of East-
ern North America, 2nd ed., Houghton Mifflin Co., Boston, Mas-
sachusetts. 429 pp.) and 90.0 mm SVL (Conant and Collins, op. 
cit.) approximate the 3.5 inches SVL (88.9 mm) presented in both 
field guides (J. T. Collins, pers. comm.) and are similar to a pre-
served male of 88.5 mm SVL (Mittleman, op. cit.). Records of 
large males are noteworthy because of their rarity. From >1500 
males I examined from Florida and the West Indies, only two 
individuals exceed 75.0 mm SVL. The first (85.0 mm SVL in 
10% formalin) was collected on 16 July 1993 from a house in 
Lake Placid, Highlands Co., Florida, USA (USNMFS 217671). 
The second (83.0 mm SVL) was collected in January 1967 in 
Tabajo, Baracoa, Guantanamo, Cuba (no other data), and stored 
in the museum of Institute de Ecologia y Systematica de Academia 
de Sciencia de Cuba, La Chata, Ciudad de Havana, Cuba. If the  

well-developed sexual dimorphism in body size is enforced in 
the ecology of males, then only unusual conditions would pro-
duce large males in the wild. In this regard, Mittleman's (op. cit.) 
112 mm SVL record is at least plausible, even if exceedingly rare. 
I thank Luis Moreno, curator of reptiles and amphibians at La 
Chata, for kindly allowing me to examine specimens in June 1994. 

Submitted by WALTER E. MESHAKA, JR., Museum, Ever-
glades National Park, 40001 SR-9336, Homestead, Florida 33034-
6733, USA. 

RANA CATESBEIANA (Bullfrog). RECORD SIZE. The larg-
est Rana catesbeiana reported is 20.3 cm SVL (Conant and Col-
lins 1991. A Field Guide to Reptiles and Amphibians of Eastern 
and Central North America, Houghton Mifflin Co., Boston, Mas-
sachusetts. 450 pp.); the Oklahoma record is 17.8 cm (Black and 
Sievert 1991. A Field Guide to Amphibians of Oklahoma, Okla-
homa Dept. Wildl. Cons., Oklahoma City). Here we report a new 
Oklahoma and North American record SVL for R. catesbeiana. 

The female bullfrog was found by John Lake on 3 May 1995 
along Bishop Creek in Norman, Cleveland Co., Oklahoma, USA 
(T9N, R2W, NE1/4 of SW 1/4 Sec 32). Body mass and mean SVL 
were 908.6 g and 20.42 cm (SE = 0.06, N = 4). The SVL was 
measured from the tip of the snout to the posterior edge of the 
vent with the frog placed on its back. The mean SVL was deter-
mined from independent measurements by four herpetologists. 
This reduced possible biases in individual measuring techniques 
and provided a measure of dispersion (standard error) for SVL. 
All measurements were made to the nearest millimeter with large 
calipers. 

Iv, '  _ iii i7  ,,,  

FIG. 1. Record-sized Rana catesbeiana from Cleveland Co., Oklahoma. 

Body size >20 cm SVL in R. catesbeiana is rare. The largest of 
2000 bullfrogs from an introduced population in southeastern 
Arizona measured 20.1 cm SVL and ca. 800 g (C. Schwalbe, 
pers. comm.). Such body size in natural populations may be more 
rare. Lance Fontenot (pers. comm.) sampled bullfrog populations 
from Louisiana and South Carolina and found maximum SVL of 
18.1 (N = 70) and 15.9 (N = 79) cm, respectively. Howard (1981. 
Ecology 62:303-310) measured 283 bullfrogs in Michigan over 
a four-year period and observed a maximum SVL of 17.2 cm. A 
study in Missouri (where bullfrogs may be morphologically more 
similar to Oklahoma populations than those from Michigan) 
showed a maximum SVL <18.0 cm for 288 individuals (Moyle 
1952. M.S. Thesis, University of Missouri, Columbia). 

The frog is being maintained on live exhibit; upon death the 
specimen and a photograph (Fig. I) will be deposited in the her- 
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petological collection of the Oklahoma Museum of Natural His-
tory (OMNH, collector's number VHH-95-001). 

We thank Katie Meier and Dick Durtsche for their measure-
ments of SVL, Coral McCallister-Blanchard for photo process-
ing, and John Lake for donating the specimen to the University 
of Oklahoma. 

Submitted by WILLIAM I. LUTTERSCHNIIDT, GLENN 
A. MARVIN, and VICTOR H. HUTCHISON, Department of 
Zoology, University of Oklahoma, Norman, Oklahoma 73019, 
USA. 

RANA CATESBEIANA (Bullfrog). PREDATION. The diet of 
Dolomedes triton, the six-spotted fishing spider, includes many 
insects and small fish (Carico 1973. Bull. Comp. Zool. 
144(7):435-488), but the inclusion of Rana tadpoles in the diet 
of these spiders has not been widely documented. Of 625 prey 
items identified by Zimmermann and Spence (1989. Oecologia 
80:187-194) only one was an amphibian (female spider, Rana 
sylvatica tadpole). In lab studies (Bleckmann and Lotz 1987. 
Anim. Behay. 35:641-651), D. triton was observed capturing Bufo 
bufo tadpoles and juvenile Xenopus laevis (2-3 cm SVL). 

On 24 May 1994, between 2100 and 2230 h, a gravid female 
D. triton was captured in the process of feeding on a R. catesbeiana 
tadpole at a small farm pond 3 mi. S. of Jacksonville, and 1 mi. E. 
of AL Hwy 21 on Longshore Drive, Calhoun Co., Alabama, USA. 
The spider was hanging from a partially submerged metal struc-
ture by the hindmost pair of legs, while grasping the tadpole at 
the water's surface with the two anterior pairs of legs. The tad-
pole was ca. 60 mm IL. The tadpole had well developed hind 
legs but no visible forelimbs. The cephalic region of the tadpole 
was necrotic, presumably indicating the point of attack. 

Because D. triton feeds on small fish and insects it seems logi-
cal that it would also include tadpoles as part of its diet. The im-
portance of tadpoles to the diet of D. triton is not known. The 
only records of D. triton predation on ranids have been by fe-
males which may indicate that due to sexual size dimorphism 
only females are large enough to include Rana tadpoles in their 
diet. 

Submitted by C. PAUL ROGERS, Department of Biology, 
Jacksonville State University, Jacksonville, Alabama 36265-9982, 
USA. 

RANA PRETIOSA (Spotted Frog). PREDATION. The distri-
bution and abundance of Rana pretiosa have declined sufficiently 
throughout the southern extent of its range to warrant listing un-
der the U.S. Endangered Species Act as a Candidate 1 species 
(Fed. Reg. 1994). Most remaining populations of R. pretiosa in 
the southern portion of its range (e.g., the Great Basin) are small 
and isolated. Therefore predation, although a natural factor and 
unlikely to have induced the observed declines, could be a seri-
ous threat to the persistence of this species in the region. This 
note documents predation on R. pretiosa by the wandering garter 
snake, Thamnophis elegans vagrans. 

More than 100 h of observations of K pretiosa behavior were 
made between 21 June and 10 August 1994 at a 400 m early seral 
stage meadow/spring complex consisting of 17 distinct pools along 
a permanent creek in the Toiyabe National Forest, Nye Co., Ne-
vada, USA. The pools ranged in length from 3.1-22.8 m, width 
from 1.2-3.3 m, and depth from 0.1-0.6 m. The pools were 60-
90% covered in rooted vegetation (e.g., Potamogeton foliosis and 
Ranunculus aquaticus) and contained dense populations of na- 

tive fish (e.g., Rhinichthys osculus and Catostomus tahoensis). 
Cattle moved through the site, grazing heavily for a period of less 
than one week during the observation period. Rana pretiosa den-
sity (3.4 frogs/m 2) at this site is the greatest known in Nevada. 
The density of T e. vagrans was estimated at 0.2 snakes/m 2 . 
Snakes (19.5-51.0 cm SVL, 26.1-69.3 cm TL) were always 
present at the site during diurnal visits and appeared to be hunt-
ing consistently. On 21 June 1994 at 0745 h, JKR observed a T e. 
vagrans, ca. 65 cm TL, in the process of consuming a R. pretiosa, 
ca. 5.0 cm SVL. The frog was totally consumed in five minutes 
and the snake seemed little alarmed by human presence. On 26 
July 1994 at 0900 h (air 30°C, water 13°C) we found a dying 
male frog (5.0 cm SVL, 9.5 g) spread out on floating vegetation 
at the edge of a pool. The frog's right rear leg was dislocated and 
had multiple fractures. The frog died within moments of obser-
vation. The conjecture that injury was caused by snake attack is 
supported by another observation, made at a different pool later 
that same morning. At 1147 h (air 35°C, water 15°C) we observed 
the tail of a submerged snake twisting and thrashing through veg-
etation at the water surface. Close examination revealed that the 
snake had a medium-sized frog by one rear leg and was rapidly 
spinning itself and the frog. Unfortunately, the snake was startled 
and released the frog. Both were caught and measured. The snake 
measured 27 cm SVL, 38 cm TL, 16 g; and the frog, a male, 
measured 4.0 cm SVL, 7.5 g. 

Several other potential predators of frogs (e.g., common raven, 
black-crowned night heron, badger, and coyote) occurred at, or 
were observed within range of, the site but were never seen hunt-
ing frogs either during diurnal or nocturnal observation periods. 
The absence of introduced trout at this site may be a significant 
factor in the frog population's persistence; historical frog loca-
tions in nearby drainages now stocked with fish apparently sup-
port few or no frogs. 

A three-year study of R. pretiosa in progress at this site indi-
cates that mortality of young individuals is high (RED and JKR, 
in prep.). Based on our observations, snake predation is likely the 
most significant cause of natural mortality, both directly through 
consumption and indirectly through attack-invoked injury. Be-
cause the frog population at this site is likely the source for sub-
populations under favorable dispersal conditions and is one of 
very few sources for individuals if regional reintroduction pro-
grams are established, high mortality deserves special concern, 
even if the causative agents are natural. 

Funding for studies of the spotted frog in Nevada was pro-
vided to JKR through a Stanford University Department of Bio-
logical Sciences Graduate Research Fellowship and to RED 
through Stanford University Undergraduate Research Opportu-
nities. We thank the Toiyabe National Forest for permitting re-
search at this site and the Nevada Biodiversity Initiative for lo-
gistical support. We are grateful to Alan E. Launer for comment-
ing on the manuscript. 

Submitted by JAMIE KRISTINE REASER and ROBERT 
ELIAS DEXTER, Center for Conservation Biology, Department 
of Biological Sciences, Stanford, California 94305, USA. 

CAUDATA 

EURYCEA CIRRIGERA (Southern Two-lined Salamander). 
NEST SITE. Eurycea cirrigera prefers to attach its eggs to the 
undersurface of submerged rocks, logs, and aquatic plants (Mount 
1975. The Reptiles and Amphibians of Alabama. Auburn Univ. 
Agric. Exp. Sta., Auburn, Alabama, 347 pp.) in fast flowing wa- 
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ter (Martof et al. 1980. Amphibians and Reptiles of the Carolinas 
and Virginia. Univ. of North Carolina Press. Chapel Hill, 264 
pp.). During April and May of 1995 in Poplar Cove Spring at the 
University of Mississippi Biological Field Station in Lafayette 
Co., Mississippi, USA, seven clutches of E. cirrigera eggs (mean 
= 53 eggs/clutch) were found, each with an attending female. 
Three of these clutches (mean = 67 eggs/clutch) were typically 
attached to the undersurface of a log in fast flowing (mean flow 
rate = 0.168 m/sec), highly oxygenated (approximately 8.0 ppm 
02) water at 15°C. In contrast, the other four clutches (mean = 43 
eggs/clutch) were found buried and unattached to a substrate in 
detrital sediment of low oxygen concentration (approximately 3.0 
ppm 02). These latter clutches were buried just below the sedi-
ment surface under ca. 0.02 m of slow flowing (mean flow rate = 
0.024 m/sec) water at 18°C. This nest site location and lack of 
ova attachment is atypical for this species. The distinct differ-
ences in nest site selection among females at this site may reflect 
alternative reproductive strategies, which may result in develop-
mental and life history traits not previously considered for this 
species. 

I thank R. Austin, R. Holberton, F. Zaidan (Univ. of Missis-
sippi), and S. Marshall for their assistance in preparing this note. 

Submitted by JEREMY L. MARSHALL, Biology Depart-
ment, University of Mississippi, University, Mississippi 38677, 
USA. 

TESTUDINES 

CARETTA CARETTA (Loggerhead Sea Turtle). NESTING 
FREQUENCY. For loggerhead sea turtles, a record number of 
seven nests in one season has been observed twice in Georgia 
(Lenarz et al. 1981. Herpetol. Rev. 12:9; J. I. Richardson, pers. 
comm.). These events occurred in 1979 and 1990. 

On both the east and west coasts of Florida, USA, the most 
nests reported for a loggerhead during a nesting season has been 
six (Dodd 1988. Synopsis of the Biological Data on the Logger-
head Sea Turtle Caretta caretta (Linnaeus 1758). U.S. Fish and 
Wild. Serv. Biol. Rept. 88(4) 110 pp.; LeBuff 1990. The Logger-
head Sea Turtle in the Eastern Gulf of Mexico. Caretta Res., Inc. 
Sanibel, Florida. 216 pp.). On Key Island, located south of Naples, 
on Florida's southwest coast, seven nests were documented for 
two individual turtles (tagged PPV921 and QQN240) in 1991 and 
1992 (Table 1). 

From 1985 to 1994, 207 multiple nesting loggerheads were ob-
served on Key Island. Internesting periods of 10 and 11 days were 
the most frequently recorded intervals. Of the 472 internesting 
intervals recorded (range = 9-70 days), 36% were 10 or 11 days. 
Most longer intervals are probably due to the fact that only 5.9 
km of the entire 12 km length of the island is patrolled nightly. 
Consequently, many turtles with internesting intervals between 
18 and 70 days (N = 151) may not have been seen when they 
returned to nest on this beach or an adjacent one. Hence, the ac-
tual percentage of 10 and 11 day intervals is probably higher than 
36%. 

As 10 and 11 day intervals occur frequently, it is possible that 
PPV921 may have nested eight times in 1991. Similarly, QQE490 
and QQE502 may have nested seven times (Table 1). QQE502's 
last observed nesting was on 17 July, a month prior to the end of 
the nesting season on this coast. Although only two nests were 
recorded for PPJ735 and PPJ780, the intervals between nests were 
within the 74-66 day range of the other turtles which were ob-
served or suspected to have nested seven times. Thus, these turtles 
could have nested other times without our knowledge. 

This report documents seven nests in a season by loggerhead 
sea turtles on the southwest coast of Florida. The data also sug-
gest that, while seven nests in one season by loggerheads is cer-
tainly not a common event, such occurrences may be more fre-
quent than existing records indicate. 

TABLE 1. Nesting intervals and dates for Key Island loggerheads. 

Tag no. First nest Intervals Last nest Days Nests 

PPV921 20 May 1991 13,12,10,9,9,21 2 Aug 74 7 
QQN240 15 May 1992 14,12,11,11,9,11 22 July 68 7 
QQE490 16 May 1991 14,12,21,9,10 21 July 66 6 
QQE502 22 May 1994 13,11,10,10,12 17 July 57 6 
QQE531 23 May 1991 12,22,20,14 29 July 68 5 
PPJ735 16 May 1992 70 31 July 70 2 
PPJ780 26 May 1992 66 31 July 66 2 

I thank my predecessor, Ron Mezich, for keeping accurate 
records in the early years and to approximately 40 interns whose 
efforts over the years have made the Key Island monitoring project 
possible. I also appreciate James I. Richardson's advice and com-
ments. 

Submitted by DAVID S. ADDISON, Environmental Protec-
tion Division, The Conservancy, 1450 Merrihue Drive, Naples, 
Florida 33942, USA. 

HYDROMEDUSA MAXIMILIAN' (Maximilian's Snake-
necked Turtle). EPIZOIC COMMENSAL. Two specimens of 
the South American chelid turtle Hydromedusa maximiliani in 
the collection of the United States National Museum of Natural 
History (USNM) were found to have clusters of temnocephalid 
turbellarian worms (Platyhelminthes: Turbellaria: Temno-
cephalida) and their encapsulated eggs attached to their shells. 
The first specimen (USNM 208284), collected 29 December 1977 
at Reserva Biologica Nova Lombardia near Santa Teresa, Espirito 
Santo State, Brazil by Ronald I. Crombie, Maria C. Duchene, W. 
Ronald Heyer, and Francisca C. do Val, had clusters of encapsu-
lated eggs attached to the anterior surface of the right bridge and 
the underside of the adjacent fifth marginal and on both femoral 
scutes. The second specimen (USNM 208681), collected 13 De-
cember 1977 2 km NE of Alto do Soberbo near Teresopolis, Rio 
de Janeiro State, Brazil by Crombie, Duchene, and Heyer, had 
adult worms attached to both bridges and dense clusters of eggs 
widely distributed on all posterior plastron scutes. Absence of 
worms on the dorsal surface of the carapace may be possibly ex-
plained by the species' habits of basking and traveling overland. 
Both turtles were taken from streams in primary forest between 
1930 and 2200 h. 

Temnocephalids compose an order of tropical and subtropical, 
freshwater, ectocommensal or parasitic, tentacled, flatworms that 
usually encapsulate on the exoskeletons of crustaceans or the shells 
of mollusks, but have been occasionally found attached to the 
shells of turtles (Barnes 1987. Invertebrate Zoology, 5th ed., 
Saunders College Publ., Philadelphia, Pennsylvania, 893 pp.). 
Temnocephala brevicornis has been previously found on a South 
American snake-necked turtle, Hydromedusa tectifera, from Uru-
guay (Cordero 1946. Corn. Zool. Mus, Hist, Nat. Montevideo 
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2[34]:1-12). The worms attached to the two H. maximiliani also 
appear to be T brevicornis, representing a new host record for 
the worm. The only other epizoic commensal reported from this 
turtle genus was the barnacle Balanus improvisus from an Argen-
tine H. tectifera (Frazier 1986. Proc. Biol. Soc. Washington 
99:472-.477). 

We thank Ronald I. Crombie for calling our attention to the 
infested turtles, and W. Ronald Heyer for permission to examine 
them and his field notes. 

Submitted by CARL H. ERNST, Department of Biology, 
George Mason University, Fairfax, Virginia 22030, USA, and 
JEFFREY E. LOVICH, National Biological Service, Palm 
Springs Field Station, 63-500 Garnet Avenue, P.O. Box 2000, 
North Palm Springs, California 92258-2000, USA. 

MALACLEMYS TERRAPIN TERRAPIN (Northern Diamond-
back Terrapin). REPRODUCTION and NEST PREDATION. 
Information on clutch size and rate of nest predation of northern 
diamondback terrapins along the Connecticut and New York coasts 
of Long Island Sound has been limited to infrequent observations 
of small samples of isolated individuals. Klemens (1993. Am-
phibians and Reptiles of Connecticut and Adjacent Regions. State 
Geol. Nat. Hist. Surv. Connecticut Bull. 112:1-318) reported a 
diamondback terrapin collected from Fairfield, Connecticut, USA 
containing 12 eggs, a nest in Westport, Connecticut containing 
13 eggs, three clutches in Rye, New York containing 8, 11, and 15 
eggs, and eleven clutches from the Jamaica Bay Wildlife Refuge, 
New York with a mean clutch size of 14.9 eggs. 

During a population study of Malaclemys terrapin terrapin in 
1994, a relatively large nesting site was discovered adjacent to a 
tidal creek along the Neck River in Madison, Connecticut. The 
nests were concentrated in a flat, sandy area (30 x 100 m) ap-
proximately 10 m from the creek. Sparse vegetative cover con-
sisted of several bayberry bushes (Myrica pennsylvanica), poi-
son ivy (Rhus radicans), and beach grass (Ammophila 
breviligulata). The area was bordered by a large expanse of 
Spartina salt marsh. Ten female M. t. terrapin were captured and 
measured during the 1993-1994 nesting seasons [mean carapace 
length (SLC) = 183.1 mm; SD = 7.43, mean plastron length (SLP) 
= 164.6 mm; SD = 7.14]. Maximum nesting activity was observed 
at high tide during the early daylight hours of 1-5 July 1994. 
From 1-31 July 1994, 33 nests were located. Clutch sizes were 
determined by excavating nests and counting eggs, and counting 
shells from nests opened by predators. Clutches ranged from 4 to 
16 eggs with a mean clutch size of 9.6 (N = 33; SD = 3.58). Preda-
tors destroyed the entire clutch in each of the 33 nests (316 eggs). 
Numerous footprints throughout the area and bite patterns in the 
egg shells suggested that raccoons (Procyon lotor) were the only 
predators. They exhumed all eggs from each nest, consumed the 
contents, and discarded the shells within a few centimeters of the 
nest hole, often in a neat pile. 

The observed mean clutch size (mean = 9.6) of this Connecti-
cut population is similar to the mean clutch size (mean = 9.2, N = 
237) reported by Burger (1977. Am. Midi. Nat. 97: 444464) in a 
two-year study of a population of M. t. terrapin along the south-
ern coast of New Jersey. Clutch sizes have been reported to be 
slightly lower in the southern subspecies. Hildebrand (1932. 
Zoologica. 9:551-563 ) noted that the "usual number" of eggs 
laid at one time by M. t centrata x M. t. terrapin in captivity was 
eight. Bums and Williams (1972. J. Herpetol. 6:238-239) found 
that captive M. t. pileata produced a mean clutch size of 8.5 (N = 
11) in Louisiana. Seigel (1980. Trans. Kansas Acad. Sci. 83:239—  

246) reported a mean clutch size of 6.7 (N = 14) for a population 
of M. t. tequesta on the Atlantic coast of Florida. The present 
findings in Connecticut provide further evidence that the diamond-
back terrapin produces larger average clutch sizes in the northern 
part of its range. 

Field work was performed by Matthew Aresco, Marcy 
Klattenberg, and Beth Lapin. This study was supported by a grant 
from the Phillips Petroleum Environmental Partnership (PEP). 

Submitted by MATTHEW J. ARESCO, Department of Zool-
ogy and Wildlife Science, Auburn University, Alabama 36849-
5414, USA. 

PODOCNEMIS UNIFILIS (Yellow-headed Sideneck). NEST-
ING. Podocnemis unifilis is a medium to large pelomedusid turtle 
widely distributed throughout the Orinoco and Amazon River ba-
sins in South America. The species is of considerable importance 
as human food during the dry season, with both eggs and turtles 
being consumed or sold in large quantities throughout the spe-
cies' range (Johns 1987. Oryx 21:25-28; Mittermeier 1978. Oryx 
14:222-230). Commonly referred to as the tracaja in Brazil, nests 
of this species have been widely reported as shallow holes dug in 
sandy or loamy substrates along rivers and streams (Foote 1978. 
Herpetologica 34:333-339; Thorbjamarson et al. 1993. J. Herpe-
tol. 27:344-347). 

Tracaja are known to inhabit streams and lakes in flooded for-
est, or vcirzea, in the Brazilian Amazon, including in the Mamiraua. 
Ecological Station (MES), Amazonas, Brazil, located 30 km up-
stream of the town of Tefd. The MES consists of extensive lake 
and marsh habitat interspersed with forest (low and high restinga 
forest) in a broad floodplain at the confluence of the Amazon 
(Solimoes) and Japura Rivers (Ayres 1993. As Matas de Varzea 
do Mamiraua. CNPq, Brasilia. 123 pp.). Tracaja are known to 
inhabit regions of extensive viirzea, but were tacitly assumed to 
migrate into riverine habitats for nesting in sandy beach substrates. 

On 28 September 1994, while searching for nests of black 
caiman (Melanosuchus niger), we located a nest of P unifilis on a 
floating mat of vegetation and organic matter (Fig. 1) in a small 
lake (Lago Sanguesuga; S 02 °  58.96', W 64° 55.57') within the 
MES. The nest was made in organic soil composed principally of 
partly decomposed leaves, in the elevated root mat of a fallen tree 
(Symmeria paniculata; Polygonaceae; "Carauacu"). The water 
level of the lake had fallen so that the organic mat, which would 
float during periods of high water, was resting on the lake bot-
tom. The nest was found approximately one month before the 
average annual minimum water level is attained at MES. 

The nest cavity was 65 cm above the bottom of the organic 
mat, but 15 cm below the mat's highest point, and had been re-
cently opened by a predator (probably Tupinambis 
nigropunctatus). Three eggs remained in the nest cavity, and the 
remains of 19 others were scattered up to 5 m from the nest. The 
mean size of the three entire eggs was: 3.83 cm (length), 3.04 cm 
(diam), and 20.9 g. All three eggs in the nest cavity were opaque 
on their upper halves, translucent below, suggesting that they had 
been laid within two weeks of our finding them. The nest cavity 
was 17 cm deep and 13 cm wide. 

According to a local informant (Sr. Revolver, pers. comm.), it 
is not unusual for tracaja to nest in similar substrates within the 
vdrzea. However, the sympatric P sextuberculata and P. expansa 
were reported to always nest in sandy beaches along rivers. 
Peltocephalus dumerilianus, which lay much larger eggs (Prit-
chard and Trebbau 1984. The Turtles of Venezuela. SSAR Contrib. 
Herpetol. 2:1-4.03), are also reported to use fallen tree root mats 
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as nesting sites in flooded forest habitats (Medem 1983. Lozania 
41:1-12.). 

We thank M. Ayres for providing us with the opportunity to 
work in the Mamiratia. Ecological Station, and Sr. Revolver for 
his work as a guide and assistant. Funding for the work was pro-
vided by CNPq, the British Overseas Development Agency 
(ODA), WWF-England, and the Wildlife Conservation Society. 

Flo. 1. Nest site of Podocnemis unifilis in the root mat of a fallen tree. 
Remains of one egg sit atop the root mat. The opened nest cavity is just 
below and to the left of the egg. 

Submitted by JOHN B. THORBJARNARSON, Wildlife Con-
servation Society, Bronx, New York 10460, USA, and RONIS 
DA SILVEIRA, Sociedad Civil de Mamiratia., Tefe, Amazonas, 
Brazil. 

TERRAPENE CAROLINA CAROLINA (Eastern Box Turtle). 
HABITAT. On 3 September 1994 at Buckeye Creek Cave in 
Greenbrier Co., West Virginia, USA, we discovered an adult Ter-
rapene c. carolina 75 m in from the cave entrance (measured 
from the large boulder just inside the cave). The turtle was ob-
served on the edge of the cave stream, facing away from the stream 
with the posterior edge of the carapace and hind legs slightly sub-
merged. We photographed the turtle to document its occurrence 
in the cave, but did not handle it or determine the sex. One photo-
graph was deposited in the Ohio State University Museum of Bio-
logical Diversity Vertebrate Collections and another was sent to 
the West Virginia Department of Natural Resources. The turtle 

may have crawled, swam, or washed into the cave at the main 
entrance where the stream enters the cave and is shallow and 
cobble-strewn. A detailed description of Buckeye Creek Cave can 
be found in Dasher and Balfour (1994. West Virginia Speleologi-
cal Survey Bulletin 12.236 pp.). 

Our account of T c. carolina in Buckeye Creek Cave appears 
to be the first for this species, as well as for any turtle, in a West 
Virginia cave. Garton et al. (1993. West Virginia Speleological 
Survey Bulletin II. 107 pp.) reported no occurrences for any turtles 
in West Virginia caves; however, Dearolf (1956. Proc. Pennsyl-
vania Acad. Sci. 30:201-210) listed T c. carolina from a Tennes-
see cave. Considering the lack of records for box turtles in caves 
and the time of year we made the observation, this box turtle oc-
currence should be considered accidental, but it does add Terrap-
ene c. carolina to the Buckeye Creek Cave fauna. 

We thank J. Condit for loaning us literature, G. Turner for kindly 
allowing us access to the cave, J. D. Williams and E. R. Garton 
for providing information about Buckeye Creek Cave, D. L. 
Claussen for providing a reprint concerning hibernation, and two 
anonymous reviewers for making helpful comments. 

Submitted by WILLIAM J. POLY, Department of Zoology, 
Southern Illinois University, Carbondale, Illinois 62901-6501, 
USA, and ROBERT A. NOGGLE, Department of Philosophy, 
Florida International University, North Miami, Florida 33181, 
USA. 

LACERTILIA 

ANOLIS CAROLINENSIS CAROLINENSIS (Green Anole). 
NECTAR FEEDING. During the summer and fall of 1994 two 
different types of hummingbird feeders were maintained at my 
home. I noted that one of the feeders was frequented by green 
anoles which are common in my yard whereas the other was not, 
even though both were on an outdoor patio ca. 3 m apart with the 
same "nectar" used in both. Upon close, quiet observations the 
anoles were seen to drink the nectar. On three occasions the red 
nectar was observed on the jaws of the anoles. At least three dif-
ferent anoles frequented the feeder. The placement of the feeders 
was switched and the anoles switched with them inasmuch as 
both were easily accessible by the same routes. Feeder use by 
anoles corresponded to feeder shape: a flower-shaped feeder was 
frequented while a flat feeder with holes was avoided. Bartlett 
(1995. Reptiles 2(5):48-65) stated that though "the green anole is 
primarily an insectivorous species, it may lap at nectar, pollen 
and tree sap, and may even consume an occasional brightly col-
ored flower petal." To my knowledge, nectar feeding by anoles 
from hummingbird feeders has not been reported. 

Submitted by ERNEST A. LINER, 310 Malibou Boulevard, 
Houma, Louisiana 70364-2598, USA. 

CHAMAELEO CHAMAELEON (Common Chameleon). DIET. 
The common chameleon is broadly distributed in the southern 
regions of the Mediterranean basin (Hoofien 1964. Israel I. Zool. 
13(2):136-138; Pasteur and Bons 1960. Tray. Inst. Sci. cherif. 
21:1-132; Werner 1971. Bull. Brit. Mus. (Nat. Hist.) 21(2):213-
256), but it has been introduced in several other geographic re-
gions, including Portugal, Canary Islands, Sicily, and Malta (Bruno 
1986. Tartarughe e sauri d'Italia. Giunti editore, Milano, 255 pp.). 
On Malta Island the species was introduced some 100 years ago, 
and its scattered populations are endangered mainly because of 
unrestricted collection for the pet trade (Corbett 1989. Conserva- 
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tion of European Amphibians and Reptiles. Cristopher Helm, Lon-
don, 274 pp.). Biological data on chameleon populations from 
Malta are lacking and this note provides information on the food 
habits of this introduced taxon. 

Data were obtained from free-ranging specimens captured dur-
ing two seven-day surveys in June 1994 and late August 1994. 
Additional information came from field observations (U. Agrimi, 
Istituto Superiore di Sanita, Rome) during August 1990 in the 
same area where our research was carried out. All observations 
were made in the vicinity of Sliema, one of the main towns of 
Malta Island. The study site was a dry and sunny grassy area with 
patches of stone and acacia bushes. The chameleons were rela-
tively common, and often climbed about 1 m above the ground. 
To study their diet, we collected fecal pellets of chameleons held 
in small cages until defecation. We did not collect feces from the 
environment. Feces were examined under a dissecting microscope 
and prey items were identified to the lowest taxon possible. 

Table 1 summarizes the dietary data obtained during this study. 
Feces from 34 chameleons (18 males, 12 females, and 4 young) 
were collected, while stomach contents of two males, one female, 
and one juvenile found killed by cars provided additional prey 
items. Therefore, data given here include prey from both feces 
and stomach contents. The great majority (87.9%) of the 58 prey 
items identified were arthropods. Orthoptera and Cicadidae were 
the most frequently consumed prey. Small individuals of these 
prey taxa were the only prey observed in young chameleons (speci-
mens <60 mm SVL). Juveniles and subadults of the Maltese liz-
ard Podarcisfilfolensis were occasionally preyed on by adult cha-
meleons (especially by males). 

We thank Umberto Agrimi who provided us with very useful 
information about chameleons in his care and showed us the study 
area. An earlier draft of this manuscript was critically reviewed 
and improved by Massimo Capula and Lee A. Fitzgerald. 

TABLE 1. Prey items consumed by Chamaeleo chamaeleon around 
Sliema, Malta Island. Data were obtained from analysis of fecal pellets 
from 34 individuals and dissection of stomachs from 4 specimens found 
dead in the field. 

Prey Type Number in 
feces 

Number in 
stomachs 

Reptilia 
Podarris filfolensis 6 2 

Arthropoda 
Dermaptera 2 
Orthoptera 13 1 
Cicadidae 25 3 
Cimicomorpha 3 
Lepidoptera 4 

Submitted by LUCA LUISELLI, Department of Animal and 
Human Biology, The University "La Sapienza," via Alfonso 
Borelli 50, 1-00161 Rome, Italy, and LORENZO RUGIERO, 
via Domenico Cimarosa 13, 1-00198 Rome, Italy.  

around it preventing free movement even after the lizard was re-
moved (Fig. 1). Approximately 1.0 cm of the lizard's tail was 
broken and was wrapped separately in the web. The lizard was 
emaciated and its belly was dark brown, probably due to overex-
posure to the sun. Our best guess was that it had been trapped in 
the web for no more than a day. A mature male spider (Theriididae: 
Achaeranea) with a body length (tip of abdomen to tip of cepha-
lothorax) of 3 mm and leg length (Leg I) of 14 mm was found in 
the web about 2.0 cm from the hatchling. 

Comb-footed and widow spiders (Family Theriididae) are 
known to prey on small lizards (Blondheim and Werner 1989. 
Brit. Herpetol. Soc. Bull. 30:26-28; McCormick and Polls 1982. 
Biol. Rev. 57:29-58; Neill 1948. Herpetologica 4:158; D. 
Formanowicz, pers. comm.); this is the first record of E. fasciatus 
as a victim. Because hatchling lizards are small, they easily may 
be trapped in spider webs, which are not only extremely strong 
and adhesive, but are also placed in locations where lizards are 
apt to run or fall. Once caught, struggling further entangles the 
lizard, making escape nearly impossible. In this case, the nearby 
spider could not have captured the lizard because mature male 
Achaeranea do not construct webs, but it still could have eaten 
the lizard. 

We thank James Wagner for identifying the spider and E. D. 
Brodie III for his helpful comments. 

FIG. 1. The entrapped skink and the nearby male spider. The lizard's 
hind limbs and left forelimb are immobilized, held in place by silk 
wrapped around its body and tail. The distal portion of the tail is broken 
off and bound by silk to the rest of the tail. 

Submitted by STEPHANIE M. WELTER, Center for Ecol-
ogy, Evolution, and Behavior, University of Kentucky, 101 T. H. 
Morgan Building, Lexington, Kentucky 40506-0225, USA, and 
JOHN E. FAUTH, Department of Biology, College of Charles-
ton, 66 George Street, Charleston, South Carolina 29424-0001, 
USA. 

EUMECES FASCIATUS (Five-lined Skink). ENTRAPMENT. 
On 1 August 1994, we found a hatchling E. fasciatus (0.264 g; 
2.4 cm SVL length; 3.7 cm TL) dangling from a spider's web on 
the US 70 bridge over 2nd Creek, Rowan County, North Caro-
lina, USA. The web was triangular and measured 16 x 8 cm. The 
lizard was alive, but unable to escape. Silk was tightly wrapped 

PACHYDACTYLUS BIBRONH (Bibron's Gecko). PREDA-
TION. Seven left dentaries, seven right dentaries (maximum 
length 16.04 mm), two left maxillae, four right maxillae (maxi-
mum length 13.63 mm), and a single frontal bone (11.01 mm 
length, 11.14 mm across parietal border) belonging to a mini-
mum of seven large gekkonid lizards were recovered from disso- 
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ciated pellets of the Cape eagle owl, Bubo capensis. Pellets were 
collected by W. R. Branch and D. Vlok on 8 April 1994 beneath a 
roost among large jumbled granite boulders at the base of the 
Ploegberg, Richtersveld National Park, Northern Cape Province, 
South Africa. Patterns of skin coosification on the frontal and on 
the prefrontal process of the maxillae allowed determination of 
at least these elements to species. Some dentaries, however, could 
also belong to the very similar species Pachydactylus laevigatus, 
which occurs in sympatry with P. bibronii throughout large por-
tions of the Northern Cape and western Namibia. All of the ele-
ments measured appear to be from adult geckos, and the largest 
bones are comparable with those of animals >100 mm SVL. 
Twelve fragmented small mammal skulls were also recovered 
from the pellets. This species of owl is typically a hunter of mam-
mals (Maclean 1985. Robert's Birds of Southern Africa, 5th ed. 
John Voelcker Bird Book Fund, Cape Town. 848 pp.), and lizards 
have rarely been recorded from its diet (Gargett and Grobler 1976. 
Arnoldia (Rhodesia) 8(7):1-7). This appears to be the first con-
firmed record of P. bibronii in the diet of a South African owl. 

Submitted by AARON M. BAUER, Department of Biology, 
Villanova University, 800 Lancaster Avenue, Villanova, Penn-
sylvania 19085-1699, USA, and WILLIAM R. BRANCH, De-
partment of Herpetology, Port Elizabeth Museum, P.O. Box 13147, 
Humewood 6013, South Africa. 

PHRYNOSOMA CORONATUM BLAINVILLII (San Diego 
Horned Lizard). GROWTH. Phrynosoma coronatum blainvillii 
were marked and released from April 1990 to October 1991 on 
two 1 ha study sites in southern California, USA. The first study 
site was located at TIS R3W S10 SW 1/4 in Redlands, San Ber-
nardino Co., and the second at T4S R4W S24 SW 1/4 on the Uni-
versity of California's Motte Rimrock Reserve, Perris, Riverside 
Co. Recaptures of eight individuals (four adults and four 
hatchlings) permitted calculation of growth rates. Daily growth 
[reported in mm snout-vent length (SVL)/day] between recap-
tures was calculated for each individual then averaged for 
hatchlings and adults, separately. Individuals >75 mm SVL were 
considered adults, those between 75 mm and 50 mm SVL were 
considered juveniles, and <50 mm SVL were considered 
hatchlings. 

Phrynosoma c. blainvillii hatched during a short period from 
late July to early August, and ranged from 27-31 mm SVL when 
first captured. One male hatchling was recaptured twice with an 
increase of 0.345 and 0.200 mm/day at 13 and 15 days between 
measurements, respectively. Another male hatchling was recap-
tured once (16 days between measurements) and grew 0.375 mm/ 
day. Two female hatchlings were recaptured once, each with 13 
days between measurements; one grew 0.0769 mm/day and the 
other 0.154 mm/day. Overall mean growth of hatchlings was 0.230 
mm/day (SD = 0.133; N = 4). One hatchling measured 47 mm 
SVL on 1 October 1990 before its first winter. 

Juvenile growth was not calculated because no individuals were 
recaptured. Two juveniles, however, were captured following what 
was thought to be their first winter: a male measuring 50 mm 
SVL was captured in February 1991 and a female measured 66 
mm SVL in May 1990. 

Mean growth for adult horned lizards was 0.105 mm/day (SD 
= 0.169; N = 4). One male was recaptured once 32 days after 
initial capture and grew 0.125 mm/day. Two other males were 
recaptured twice; one of these grew 0.493 and 0.0541 mm/day at 
345 and 74 days between measurements, respectively, and the  

other was recaptured at 230 and 55 days between measurements 
with no measurable growth and growth of 0.127 mm/day, respec-
tively. One female was recaptured three times during the study at 
68, 324, and 49 days between measurements with growth of 
0.0400 mm/day detected only during the first interval. 

I thank B. H. Brattstrom for his many helpful discussions of 
the natural history of the San Diego homed lizard as well as his 
review of this manuscript. The California Department of Fish and 
Game kindly provided a Memorandum of Understanding (issued 
to BHB) to legally conduct research on P. c. blainvillii. 

Submitted by STEPHEN B. HAGER, Department of Biologi-
cal Science, California State University, Fullerton, Fullerton, 
California 92634, USA. Present Address: Department of Biol-
ogy, New Mexico State University, Las Cruces, New Mexico 
88003-0001, USA 

PHRYNOSOMA CORONATUM BLAINVILLII (San Diego 
Horned Lizard). CONSERVATION. On 8 August 1994, while 
conducting surveys on Marine Corps Air Station (MCAS) El Toro, 
Orange Co., California, USA, I found a dead Phrynosoma 
coronatum blainvillii that apparently died of exposure or dehy-
dration after the horns on its head became entangled in an erosion 
control blanket. The lizard pushed its head through the mesh of 
the blanket, but was unable to extricate itself or to continue through 
the mesh. The blanket was installed along the Foothill Transpor-
tation Corridor adjacent to the northeast border of MCAS El Toro. 
The installation of erosion control blankets is often required on 
slopes during and after construction projects. Phrynosoma c. 
blainvillii is a federal Category 2 species (being considered for 
listing as threatened or endangered under the Federal Endangered 
Species Act of 1973, as amended) and a California Species of 
Special Concern (California Department of Fish and Game des-
ignation) primarily due to loss of habitat throughout its historic 
range and planned development. The construction of linear trans-
portation corridors through miles of horned lizard habitat may 
have a substantial impact on the populations of horned lizards in 
the vicinity. The placement of erosion control blankets along each 
side of these transportation corridors may act as an additional (if 
not more formidable) barrier to horned lizard movements. Con-
sidering the potential impact the use of erosion control blankets 
may have on P. c. blainvillii, it is recommended that alternative 
erosion control measures be assessed for feasibility along trans-
portation corridors throughout the species' range. 

I thank Barbara Wilson from MCAS El Toro for permitting me 
to disseminate this information and Thomas E. Olson for review-
ing a draft of the manuscript. 

Submitted by BRIAN M. LEATHERMAN, Dames and 
Moore, 6 Hutton Centre Drive, Suite 700, Santa Ana, California 
92707, USA. 

TROPIDURUS TORQUATUS (NCN). HOME RANGE. The 
home range of an individual is the area where it normally lives, 
excluding migrations, emigrations, or unusual erratic wanderings 
(Brown and Orians 1970. Ann. Rev. Ecol. Syst. 1:183-199). 
Tropidurus torquatus is a terrestrial, heliophilous lizard, abun-
dant in "Restinga" environments in southeastern Brazil. Here, I 
present home range data for this species. I conducted this study in 
July 1993 at the Reserva Florestal da Companhia Vale do Rio 
Doce (19°10'S; 40°00'W, 50 m elev., 1500 mm annual rainfall), 
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Linhares municipality, Espirito Santo State, Brazil. Tropidurus 
torquatus was studied in a habitat locally called "Nativo," char-
acterized by white sandy soil, low sparse shrubs, and patches of 
bromeliads and grasses. Inside a 50 x 100 m study plot, the liz-
ards were captured (pitfalls with drift fences and noosing), mea-
sured, sexed, marked with paint, and released at their original 
positions. Individual lizards were precisely located on the plot 
according to a system of X,Y coordinates. To locate marked indi-
viduals I slowly walked inside the plot searching for them with 
binoculars. The positions of known lizards were marked with flags. 
To estimate home range I used the convex polygon method. I 
considered for analysis only those individuals with three or more 
positions. 

Tropidurus torquatus showed sexual size dimorphism, with 
males being larger (mean = 71.6 ± 3.7 (SD) mm; N = 6) than 
females (mean = 58.2 ± 2.6 mm; N = 17) (t-test, t = 9.66; p < 
0.001); similarly, males (mean = 15.0 ± 1.7 g; N = 6) were heavier 
than females (mean = 7.6 ± 1.3 g; N = 18) (t = 11.38; p < 0.001). 
Juveniles ranged in size from 30.7 to 62.1 mm (N = 39). The size 
of the home range of males was different from that of females 
and juveniles (ANOVA F2, 13 = 12.56; p = 0.001). Males occupied 
larger areas (mean = 57.9 ± 18.0 m 2; N = 4) than females (mean = 
11.8 ± 11.4 m2 ; N = 6) (Tukey 46.07; p = 0.001 ) and juveniles 
(mean = 17.5 ± 16.3 m2; N = 6) (Tukey 40.35; p = 0.003). Juve-
niles' home ranges were not significantly greater than those of 
females (Tukey 5.72; p = 0.79). The home range ratio (male/fe-
male) was 4.8. 

Individuals of T. torquatus occupied fixed areas. The mean home 
range size of both sexes at this site was smaller than that known 
for other Tropidurus species (Stamps 1983. In R. B. Huey et al., 
eds., Lizard Ecology, pp. 169-204. Harvard Univ. Press, Cam-
bridge, Massachusetts), but follows the pattern of males using 
larger areas than females. A voucher specimen from the popula-
tion is housed at the Museu de HistOria Natural da UNICAMP 
(ZUEC 1774). 

I thank the Companhia Vale do Rio Doce and Fundacdo MB 
for logistic support, C. F. Rocha for suggestions on field methods 
and this note, and A. Teixeira for helping with data analysis. L. A. 
Fitzgerald and anonymous reviewers improved an earlier draft. 
CNPq provided financial support (Process -132314/92-4). 

Submitted by ARIOVALDO A. GIARETTA, Departamento 
de Zoologia, Institute de Biologia, Universidade Estadual de 
Campinas, 13081-970, Campinas, Sao Paulo, Brasil. 

SERPENTES 

CHIONACTIS OCCIPITALIS ANNULATA (Colorado Desert 
Shovelnose Snake). PREDATION and DIURNALACTIVITY. 
On 22 July 1984, 16.7 km east of the junction of Interstate 8 and 
Highway 98 and 0.3 km south of Highway 98, Imperial Co., Cali-
fornia, USA in the Yuha Basin (NE 1/4 SEC 19, T17S, R11E; 110 
m elev.), Bruce Barry discovered two adult Chionactis occipitalis 
impaled on an ocotillo, the apparent prey of a loggerhead shrike 
(Lanius ludovicianus). The habitat at the site is characterized as 
creosote bush scrub. At the time of the observation (1048 h; air 
temperature 32°C) one snake appeared to have been recently killed 
and measured 39.4 cm total length and was impaled 3.5 cm be-
hind the snout. The second individual was desiccated. Both snakes 
were impaled about two meters above the ground and found in-
tact with no evidence of mutilation. The site was visited for nearly 
1.5 h and shrikes were not seen in the vicinity at this time. 

This record represents the first record of a passerine bird prey-
ing upon C. occipitalis and apparent mid-summer diurnal activ-
ity of C. occipitalis, or perhaps seasonal crepuscular hunting of 
the loggerhead shrike. Impaled nocturnal prey (scorpions and 
solpugids) have been observed in the desert of Baja California 
(Clark and Frohlich 1982. Pan-Pacific Ent. 58:164). 

We thank Kent R. Beaman and Michael A. Patten for their help-
ful comments on the manuscript. 

Submitted by CLARK R. MAHRDT and BENJAMIN H. 
BANTA, Southwest Biological Associates, 9847 Willow Lane, 
Escondido, California 92029, USA. 

ELAPHE OBSOLETA OBSOLETA (Black Rat Snake). FOR-
AGING. An observation of predation by a radio-tagged E. o. 
obsoleta on brown-headed nuthatch (Sitta pusilla) nestlings may 
help explain patterns of avian nest predation by semi-arboreal 
snakes and adaptive responses of breeding birds. On 29 May 1993 
at 1500 h a female E. o. obsoleta (97 cm SVL) implanted with a 
motion-sensitive radio transmitter was located in a clearcut in the 
Ouachita National Forest, Arkansas, USA. The snake was beneath 
a log 1.5 m from a post oak (Quercus stellata) snag containing a 
cavity nest of S. pusilla 1.7 m above ground. The nest contained 
at least three nestlings nearly ready to fledge. 

Adult nuthatches were making frequent feeding visits to the 
nest, when at 1603 h rain began, temperature fell 10°C, and the 
birds ceased their visits. At 1619 h the snake emerged and at-
tempted to climb the snag, which was devoid of bark at its base 
and smooth to the touch. It abandoned the attempt after 30-45 s 
and retreated to the log. 

At 2024 h (1 min past sunset) the snake attempted to climb the 
barkless portion of the snag, but descended after 7 min. It began 
another climb at 2034 h, struggling 3 min on the smooth surface 
and extending only 85 cm. At last it secured a grip on a slab of 
bark and moved upward. Upon reaching the cavity the snake in-
gested the nestlings, the posterior half of its body hanging outside 
the cavity. At 2131 h it emerged, climbed up 1.5 m, then descended 
to the ground. At 2234 h the snake was still moving. The next day 
at dawn the snake was located in grass 4.1 m from the snag. At 
0940 h it began a move of 70 m, then entered a cavity 3 m high in 
a snag and remained there at least 27 h. 

Our observation was typical in that most accounts of avian nest 
predation by E. obsoleta report predation on cavity-nesting spe-
cies rather than open-nesters (Withgott 1994. M.S. thesis, Univ. 
Arkansas, Fayetteville. 147 pp.). In addition, E. obsoleta often 
attack nests in the latter part of the nestling stage (Neal et al. 
1993. Wild]. Soc. Bull. 21:160-165; Withgott, op. cit.), a pattern 
also noted for Pituophis melanoleucus (Eichholz and Koenig 1992. 
Southwest. Nat. 37:293-298). 

By climbing the nest snag at dusk, the snake we observed was 
able to avoid harassment by nuthatches defending the nest and 
was able to lessen its vulnerability to diurnal predators such as 
hawks. 

The snake's difficulty gripping the snag's smooth, barkless sur-
face is of interest. Had the entire trunk lacked bark, it seems likely 
the snake could not have reached the nest. Birds nesting in such 
smooth-surfaced snags may possess some degree of protection 
from predation by climbing snakes. Withgott (op. cit.) found in 
experiments with E. o. obsoleta that climbing ability decreased 
sharply with increasing trunk smoothness. Several woodpecker 
species at our study site preferred barkless snags as nest sites 
(Withgott, op. cit.). Such nest-site selection may be an adaptive 
response to the threat of nest predation by semi-arboreal snakes. 
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FIG. 1. Neonate Farancia abacura feigning death 

We thank R. Kannan, S. Lima, and P. Rodewald for comments 
on the manuscript. Funding was provided by Ouachita National 
Forest, Southern Forest Experiment Station, and Arkansas Audu-
bon Society Trust. 

Submitted by JAMES H. WITHGOTT*, Department of Bio-
logical Sciences, University of Arkansas, Fayetteville, Arkansas 
72701, USA, and CHARLES J. AMLANER, Department of Life 
Sciences, Indiana State University, Terre Haute, Indiana 47809, 
USA. *Present address: Department of Ecology & Evolutionary 
Biology, University of Arizona, Tucson, Arizona 85721, USA, 

FARANCIA ABACURA (Mud Snake). DEATH FEIGNING. 
Incidents of death feigning have been reported for a number of 
snake species, including xenodontine colubrids (Carpenter and 
Ferguson 1977. In C. Gans and D. W. Tinkle (eds.), Biology of 
the Reptilia, Vol. 7. pp 335-554. Academic Press, New York; 
Gehlbach 1970. Herpetologica 26:24-34). Since those reviews, 
additional species have been reported to letisimulate (e.g., Tryon 
and Guese 1984. Herpetol. Rev. 15:108). Davis (1948. Copeia 
1948:208-211) observed a juvenile Farancia abacura feign death 
in captivity and included the following description: "The 
specimen...when annoyed by poking or patting with the hand, 
persistently thrust its head under the coils of the body and el-
evated the tail...with the conspicuously colored underside upper-
most. Additional molesting caused the snake to turn over on its 
back, thus exhibiting the entire brilliantly colored underside. The 
animal would lie quietly in this position...." Davis (op. cit.) noted 
that it was remarkable that death feigning had not been reported 
previously for F abacura, especially by Meade (1946. Sci. Mon. 
63:21-29), who apparently handled over one hundred individu-
als. Here we report observations of death feigning in F abacura 
in captivity, and attempt to reveal why the behavior has not been 
observed in adults. 

On 3 August 1994 a gravid female (SVL = 110.5 cm , mass = 
611.2 g) E abacura was captured (by RAF) following a heavy 
rain along the Pascagoula River near Vancleave, Mississippi, USA. 
We housed this snake until she deposited 24 eggs, 14 of which 
hatched in the laboratory 11-16 September. The eggs were placed 
in moist vermiculite and incubated at a constant temperature 
(30°C). On day 42 of incubation the snakes began to hatch, with 
the last snake hatching on day 47. 

Shortly after emergence, gentle handling would cause the snakes 
to roll up their tails, as reported by Davis (op. cit.). If further 
provoked (e.g., when picked up, or when lightly tapped on the 
dorsum) the snakes would thrash once or twice, empty their cloa-
cal contents, and turn over, remaining motionless (Fig. 2). If ha-
rassed while in this position, the snakes would often crawl away 
on their dorsum, keeping the brightly colored ventrum visible at 
all times. The snakes (mean = 17.54 ± 1.087 cm SVL, mean = 
4,40 ± 0.841 g, N = 14) feigned death in a variety of positions, 
from curled up to relatively straight, and righted themselves within 
four minutes, if left alone. All 14 snakes were harassed at least 
once, and all feigned death. 

Apparently, death feigning has not been observed in adult F 
abacura (the individual Davis observed was 29.8 cm (TL). One 
of us (JSD) has captured and handled several adult F abacura 
without inducing the behavior. We thus conclude that either (1) 
there is an ontogenetic loss in the behavior, or (2) the behavior is 
difficult to induce in adults. We tested these ideas in an attempt to 
explain the apparent absence of the behavior in adults. 

The timely arrival of a road killed barred owl (Strix varia) 
prompted us to perform a mock predation event. Owls and hawks  

are ophiophagus (Earhart and Johnson 1970. Condor 72:251-264), 
and probably represent a significant threat to adult mud snakes. 

The same adult female mud snake was placed on the floor of 
the laboratory. One of us held the owl over the snake, brushing 
the talons and feathers against the snake's dorsum. The action of 
the owl's talons were simulated by grabbing the snake repeatedly 
at mid-body and near the head. After approximately one minute 
of harassment, the snake everted its cloaca, discharging its con-
tents on and around itself (Fig. 2). It then thrashed its tail, and 
began turning it over. Finally it made a tight coil with its head 
hidden, and twisted over on its back, exposing its entire ventral 
surface (Fig. 2). The snake remained motionless for several min-
utes. It may be worth noting that the juvenile snakes did not hide 
their heads, as did the adult. 

Fla 2. Adult female Farancia abacura feigning death. Note the cloa-
cal discharge. 

Tryon and Guese (op. cit.) considered the failure of hatchling 
Lampropeltis alterna to death feign to be the result of an absence 
of odors or other natural stimuli from natural (versus unnatural) 
predators. To test whether or not the snake recognized the owl as 
a predator (i.e., by olfaction) or simply responded to increased 
molestation, the snake was harassed 3 days later by hand. Within 
one minute similar death feigning behavior resulted. Thus, we 
were able to confirm that death feigning can be induced in adult 
F. abacura without any specific olfactory cues. It appears that 
adult E abacura require a greater degree of "molesting" than ju-
venile snakes based on this report, hence the lack of documented 
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death feignings induced by capturing and handling. It is possible 
that F abacura does not perceive enough threat while enduring 
capture and passive handling to elicit the death feigning response. 

Apparently, in several species of snakes known to feign death, 
only some individuals exhibit the behavior (Gelbach, op. cit.; 
Tryon and Guese, op. cit.), indicating the possibility that death 
feigning is a polymorphic trait. It should be noted that while all 
14 provoked snakes in this study feigned death, they were full 
siblings, and thus represent a limited sample size. Additionally, 
death feigning in the adult female might be expected since her 
progeny possessed the behavior. The possibility remains that it is 
merely difficult to induce death feigning due to the lack of suffi-
cient stress (e.g., as produced in attempted predation encounters) 
necessary to induce the behavior. Further manipulations involv-
ing more individuals under more natural conditions might help 
clarify whether this behavior is ubiquitous within the species. 

Submitted by J. SEAN DOODY, ROBERT J. BRAUMAN, 
JEANNE E. YOUNG, and RICCARDO A. FIORILLO. De-
partment of Biological Sciences, Southeastern Louisiana Univer-
sity, Box 814, Hammond, Louisiana 70402, USA. 

LAMPROPELTIS TRIANGULUM NELSON! (Milk Snake). 
PREDATION. The majority of hawks feed mainly on birds, ro-
dents, batrachians, reptiles, and insects (Bent 1961. Life History 
of North American Birds of Prey. Dove Publ., pp. 147-292). 
Records of predation by raptors on Lampropeltis triangulum are 
scarce (Williams 1988. Systematics and Natural History of the 
American Milk Snake, Lampropeltis triangulum. Milwaukee Publ. 
Mus., 176 pp.). 

On 2 February 1992 we observed a gray hawk (Buteo nitidus) 
on the banks of the Huaynamota River near Sabinos Ranch, 
21°40'N, 104°33'W, 70 km N of the city of Tepic, Nayarit, Mexico. 
The area is located in the foothills of the Sierra Madre Occiden-
tal, with a tropical deciduous forest and a hot dry climate. We 
observed the gray hawk with binoculars as it attempted to pick 
something up between two big rocks. Within two minutes it caught 
a small serpent and carried it to an 8 m tall tree, where it began to 
eat it. The gray hawk was shot by a local "huichol." We had the 
opportunity to dissect it, and found it had eaten a young L. r. 
nelsoni, 18 cm total length. The bird, a young male, was depos-
ited in the Bird Collection (#18124) and the snake in the Herpeto-
logical Collection (#8140), both of the Institute de Biologfa, 
UNAM, in Mexico City. 

We thank Gustavo Casas for the identification of the snake and 
comments on the manuscript, William Ldpez-Forment for revi-
sion of the manuscript in English, Alejandro Landfn for his assis-
tance in the field, and the helicopter service of the Comisidn Fed-
eral de Electricidad (CEF) for transportation to the Huaynamota 
River. 

Submitted by MARCO A. GURROLA - HIDALGO and 
NOEMI CHAVEZ C., Escuela de Ciencias UAEM, Instituto de 
Biologfa UNAM, Depto. de Zoologfa, Apdo. Postal 70-153, CP 
04510, Mexico, D.F., Mexico. 

NERODIA ERYTHROGASTER TRANSVERSA (Blotched Wa-
ter Snake). REPRODUCTION. On 25 August 1994, Colorado 
River Municipal Water District (CRMWD) personnel set min-
now traps along the shoreline adjacent to the emergency spillway 
at Ballinger Municipal Lake (BML), formerly Lake Moonen, 
Runnels Co., Texas, USA. On 26 August, between 0900 and 0930 

h, three Nerodia erythrogaster were captured [2 adults (male and 
female), 1 juvenile]. The adult female was gravid and estimated 
by palpation to contain 15 embryos. We retained the snake for 
observation. 

Between 0845 and 0930 h on 17 September 1994, the female 
(SVL 866 mm, tail 170+ mm, mass 350 9) gave birth to 14 neo-
nates and four infertile masses. Litter sizes are 5-25 for this spe-
cies (Barton 1948. Herpetologica 4:198; Conant 1949. Copeia 
1949:1-15; Diener 1957. Herpetologica 13:202-211; Wright and 
Wright 1957. Handbook of Snakes of the United States and 
Canada. Comstock Publ. Assoc., Ithaca, New York). Diener (op. 
cit.) suggested a mean litter size of 12 (range 5-21 ova) for a 
sample of five individuals. 

Of the 14 neonates born in our lab, 8 were males and 6 were 
females. Measurements of the 8 neonate males were: TL range = 
247-276 mm, mean = 260.9 mm, SD = 9.1; mass range = 5.0-6.2 
g, mean = 5.4 9, SD = 0.4; neonate females: TL range = 244-277 
mm, mean = 258.8 mm, SD = 10.2; mass range = 4.7-6.0 g, mean 
= 5.3 g, SD = 0.4; overall litter measurements were: SVL range = 
185-214 mm, mean = 197.8 mm, SD = 7.8; tail length range = 
56-69 mm, mean = 62.4 mm, SD = 4.3; mass range = 4.7-6.2 g, 
mean = 5.0 g, SD = 0.4. After parturition the adult female weighed 
248 g. The total litter mass (excluding the infertile masses) was 
75.5 g and the relative clutch mass (RCM = ratio of total litter 
mass to postpartum female mass + total litter mass) was 0.233. 
This compares to a RCM of 0.300 for Nerodia rhombifer (Plummer 
1992. Copeia 1992:1096-1098), 0.259 for Regina grahami 
(Thornton and Smith 1995. Herpetol. Rev. 26:102-103), and 0.295 
for 22 species of viviparous colubrids (Seigel and Fitch 1984. 
Oecologia (Berl.) 61:293-301). All the neonates sloughed imme-
diately after birth. Diener (op. cit.) reported that in the southern 
part of the range of N. erythrogaster, mating occurs from early 
April through May. Assuming a three-month period of gestation 
(Betz 1963. Copeia 1963:692-697), ovulation of this N. 
erythrogaster probably occurred in late June. The adult female 
and all viable young were released at the capture site. 

We thank the Colorado River Municipal Water District for fund-
ing and facilities. Collections were made under the authority of 
the Texas Parks & Wildlife Department Scientific Permit No. SPR-
790-208 to CRMWD. James R. Dixon reviewed an earlier ver-
sion of this manuscript. 

Submitted by OKLA W. THORNTON, JR., and JERRY R. 
SMITH, Colorado River Municipal Water District, HCR 82, Box 
4B, Leaday, Texas 76851, USA. 

NERODIA VALIDA (Pacific Water Snake). PREY. Nerodia 
valida is a scarcely known snake of the west coast of mainland 
Mexico and the Cape Region of Baja California Sur. Only gen-
eral data on its diet have been reported (Stebbins. 1985. A Field 
Guide to Western Reptiles and Amphibians. Houghton Mifflin 
Co., Boston, Massachusetts. 336 pp.). Our observations were made 
on 14 August 1994, along Arroyo Boca de la Sierra in the Sierra 
de la Laguna, Baja California Sur, Mexico (23°24'N, 109°49'W; 
300 m elev.). It was the first sunny day after some rain, so the 
arroyo carried water and the first ponds of the year were formed. 
We walked 3 km along the arroyo at 1200-1400 h and 1500-
1600 h. 

We observed in the water and on sandy banks >500 adult Bufo 
punctatus, 80% of which were in amplexus. We also observed 27 
individuals of Nerodia valida. Nineteen were juveniles <20 cm 
TL and 8 were adults. Two were swallowing a pair of toads in 
amplexus, and another was engorged and appeared to have eaten 
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other pair of toads. A fourth adult N. valida was pursuing another 
pair of toads. 

It is remarkable that the male toads did not release their em-
brace despite the immediate risk of being eaten. Large breeding 
aggregations are characteristic of anurans living in subtropical 
desert areas (Wells. 1977. Anim. Behay. 25:666-693) and, appar-
ently in these cases the toads were compromised between the op-
portunity to breed when conditions were favorable, and avoiding 
predation. 

Submitted by MA. CARMEN BLAZQUEZ, Centro de 
Investigaciones Biologicas del Noroeste, Apdo. 128, La Paz, Baja 
California Sur 23000, Mexico. 

SEMINATRIX PYGAEAPYGAEA (Black Swamp Snake). PRE-
DATION. On 31 January 1995 at Lake Woodruff National Wild-
life Refuge in central Florida, USA, a nine-banded armadillo 
(Dasypus novemcinctus) was observed preying on a black swamp 
snake. The time was late afternoon (ca. 1630 h) and the surface 
temperature was ca. 15°C. The snake was 18.5 g in mass, 26.5 cm 
SVL and, though still alive when captured, was mutilated from 
midbody to tail due to the armadillo's mastication. The event took 
place in a mesic-hydric semi-deciduous (hammock) forest in an 
area of saturated, mucky soil. 

Armadillos feed mainly on insects but also consume some rep-
tiles. Breece and Duci (1985. In G. G. Montgomery (ed.), The 
Evolution and Ecology of Armadillos, Sloths, and Vermilinguas: 
Symposium on the Evolution and Ecology of Xenarthra, pp. 419-
427. Smithsonian Inst. Press, Washington, D.C.) reported that 
small reptiles and amphibians were the only vertebrates found in 
stomach contents of 50 adult armadillos from Alabama. 

In the southeastern U.S., armadillos (D. novemcinctus) may in-
gest more reptiles during winter than other seasons (Fitch et al. 
1952. J. Mammal. 33:21-27). For example, Breece and Duci (op. 
cit.) found that in the winter season Anolis carolinensis consti-
tuted 24% by volume of ingested matter while the yearly average 
was only 3%. One hypothesis for this discrepancy between win-
ter and overall feeding is that cool weather may make reptiles 
slower and therefore easier for armadillos to capture. Our obser-
vation is consistent with this hypothesis. 

Submitted by ALEXANDER D. AYCRIGG, TERENCE M. 
FARRELL, and PETER G. MAY, Department of Biology, 
Stetson University, DeLand, Florida 32720, USA 

SISTRURUS MILIARIUS BARBOURI (Dusky Pigmy Rattle-
snake). MAXIMUM SIZE. The reported maximum size for this 
race, the largest of the species, is 80.3 cm (31 1/2 inches) (Conant 
and Collins 1991, A Field Guide to Reptiles and Amphibians of 

Eastern and Central North America, Houghton Mifflin Co., Bos-
ton, Massachusetts. 450 pp.). 

In the spring of 1981, Mitchell Harris collected an adult male 
Sistrurus miliarius barbouri off Rt. 60 at a farm ca. 30 mi west of 
Vero Beach in Osceola Co., Florida, USA. The specimen was 
given to the senior author, who maintained it in captivity from 
March 1981 until April 1993 (13 years, one month), when it died. 
We estimate the age of this snake to be ca. 20 years, because it 
was ca. 63.5 cm (25 in.) in length when caught in the wild. Its 
weight (on 23 July 1988) was 23.2 ounces (658 g). At its death, 
the specimen measured 73.8 cm (29 in.) SVL and 9.4 cm (3.7 
in.) tail length, for a total length of 83.2 cm (32.8 in.), a new 
maximum size for this race and the species. During the early part 
of its captivity, this specimen maintained only 2-3 rattle segments. 
However, despite repeated sheddings during the remainder of its 
life, these original segments wore down and the snake ceased 
adding any rattle segments. The specimen was preserved and de-
posited in the Florida State Museum of Natural History, 
Gainesville (UF-FSM 87590); color slides were deposited earlier 
(1987) at the Natural History Museum, The University of Kan-
sas, Lawrence (KU Color Slides 7614-7615). 

EMMETT SNELLINGS, JR., 88 Mcteer Drive, St. Helena 
Island, South Carolina, USA, and JOSEPH T. COLLINS, Natu-
ral History Museum, The University of Kansas, Lawrence, Kan-
sas 66045-2454, USA. 

THAMNOPHIS SIRTALIS PICKERINGII (Puget Sound Gar-
ter Snake). FORAGING and ARBOREALITY. On 16 July 1995, 
between 1300 and 1500 h, we observed three individuals of 
Thamnophis sirtalis pickeringii actively climbing in willow (Salix 
sp.) branches between 0.5 and 2.0 m above the surface of a shal-
low lake in Dupont, Pierce Co., Washington, USA (NW 1/4 S36, 
T19N, RIE). We watched one individual for 1.5 h and observed it 
hunting and feeding upon newly metamorphosed Pacific tree frogs 
(Pseudacris regilla) that were clinging to leaves and branches. 
We saw it take at least three small P. regilla as it moved rapidly 
through the branches. The Thamnophis appeared to take the small 
frogs on the fly as they attempted to leap away. Periods of active 
hunting lasted 30-60 s, between which, the snake laid motionless 
in the willows basking, partially concealed by leaves and branches. 
The individual moved in a horizontal diameter of approximately 
1.5 m, and remained between 1.5 and 2.0 m above the water dur-
ing the 1.5 h of observation. 

Submitted by WILLIAM P. LEONARD, Washington Natu-
ral Heritage Program, P.O. Box 47016, Olympia, Washington 
98504-7016, USA, and NICHOLAS P. LEONARD, 223 Foote 
St. NW, Olympia, Washington 98502, USA. 

Anolis carolinensis (American Anole). Illustration by Dan C. Holland. 
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GEOGRAPHIC DISTRIBUTION 

Herpetological Review publishes brief notices of new geographic distribution 
records in order to make them available to the herpetological community in pub-
lished form. Geographic distribution records are important to biologists in that 
they allow for a more precise determination of a species' range, and thereby per-
mit a more significant interpretation of its biology. 

These geographic distribution records will be accepted in a standard format 
only, and all authors must adhere to that format, as follows: SCIENTIFIC NAME, 
COMMON NAME (for the United States and Canada as it appears in Collins, 
1990, Standard Common and Current Scientific Names for North American Am-
phibians and Reptiles, Third Edition, Herp. Circ. 19:1 -41; for Mexico as it ap-
pears in Liner, 1994, Scientific and Common Names for the Amphibians and Rep-
tiles of Mexico in English and Spanish. Herp. Circ. 23:1 -113), LOCALITY (use 
metric for distances and give precise locality data), DATE (day-month-year), COL-
LECTOR, VERIFIED BY (cannot be verified by an author—curator at an institu-
tional collection is preferred), PLACE OF DEPOSITION (where applicable, use 
standardized collection designations as they appear in Leviton et al.. 1985, Stan-
dard Symbolic Codes for Institutional Resource Collections in Herpetology and 
Ichthyology, Copeia I985(3):802-832) and CATALOG NUMBER (required), 
COMMENTS (brief), CITATIONS (brief), SUBMITTED BY (give name and 
address in full—spell out state names—no abbreviations). 

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

Please submit any geographic distribution records in the standard format only 
to one of the Section Co-editors: Joseph T. Collins (USA & Canadian records 
only). Museum of Natural History—Dyche Hall, The University of Kansas, 
Lawrence, Kansas 66045-2454, USA; Jerry D. Johnson (Mexico and Central 
America, including the Caribbean islands), Department of Biology, El Paso Com-
munity College, P.O. Box 20500, El Paso, Texas 79998-0500. USA; Hidetoshi 
Ota (all Old World records), Tropical Biosphere Research Center, University of 
the Ryukyus, I Senbaru, Nishihara-cho, Okinawa 903-01, Japan; or Gustavo J. 
Scrocchi (South American records), Institute de Herpetologia, Fundacion Miguel 
Lillo, Miguel Lillo 251. 4000 Tucuman, Argentina. Short manuscripts are strongly 
discouraged, and are only acceptable when data cannot be presented adequately 
in the standard format. Submissions by e-mail are encouraged where possible. 
Refer to inside front cover for e-mail addresses of section editors. 

Recommended citation for new distribution records appearing in this section 
is: Painter, C. W., and C. M. Milensky. 1993. Geographic Distribution. Crotalus 
tigris. Herpetol. Rev. 24:155-156. 

CAUDATA 

DESMOGNATHUS AENEUS (Seepage Salamander). USA: 
GEORGIA: STEPHENS CO: Panther Creek at Panther Creek Road, 
Chattahoochee National Forest, 8.8 km NNW of Toccoa. 5 May 
1994. Carlos D. Camp and R. Dale Payne. Verified by Joshua 
Laerm. University of Georgia Museum of Natural History 
(UGAMNH 24874). Small creek in deciduous cove forest at ca. 
270 m elev. New county record; range extension of ca. 15 km 
(Harrison 1992, Cat. Amer. Amph. Rept. 534:1-4). 

Submitted by CARLOS D. CAMP and R. DALE PAYNE, 
Department of Biology, Piedmont College, Demorest, Georgia 
30535, USA. 

NOTOPHTHALMUS VIRIDESCENS LOUISIANENSIS (Cen- 
tral Newt). USA: ILLINOIS: KANE Co: SE 1/4 Sec. 24 T41N, 
R8E, marsh along Elgin Road, Elgin. April 1985. Peter L. Meserve. 

Verified by Thomas Near. HDW-NIU 1609. Documents county 
record of Garman (1892, Illinois Lab. Nat. Hist. Bull. 3(13):356) 
for which no vouchers exist, and fills gap between DeKalb and 
Cook County records (Smith 1961, Bull. Illinois Nat. Hist. Serv. 
28:1-298). 

HARLAN D. WALLEY, Department of Biology, Northern Il-
linois University, DeKalb, Illinois 60115, USA. 

PLETHODON SERRATUS (Southern Redback Salamander). 
USA: GEORGIA: J ASPER CO: Ocmulgee River at Ga. Rt. 16, 
Oconee National Forest, 16.5 km W of Monticello. 5 March 1994. 
Carlos D. Camp, R. Dale Payne, and Jeremy L. Marshall. Veri-
fied by Joshua Laerm. University of Georgia Museum of Natural 
History (UGAMNH 24872-873). Deciduous hillside at ca. 200 
m elev. New county record; eastward range extension of ca. 30 
km (Camp 1986, Georgia Jour. Sci. 44:136-146). 

Submitted by CARLOS D. CAMP, R. DALE PAYNE, De-
partment of Biology Piedmont College, Demorest, Georgia 30535, 
USA, and JEREMY L. MARSHALL, Department of Biology, 
University of Mississippi, University, Mississippi 38677, USA. 

ANURA 

PHRYNOHYAS MESOPHAEA (NCN): BRASIL: BAHIA: 
MUNICIPIO DE LAURO DE FREITAS: Jardim Aeroporto (12°55'S, 
39°15W). 5 October 1994. M. A. de Freitas. Verified by J. P. 
Pomba] Jr. Museu Nacional (MNRJ 17442), First record for north-
ern part of state of Bahia; extends previous geographic distribu-
tion to the north (Duellman 1971, Univ. Kansas Nat. Hist. Mus. 
Occ. Pap. 4-21) mentions Phrynohyas mesophaea from the state 
of Bahia at Santa Cruz. This reference is unclear, because it could 
be Santa Cruz da Vitoria or Santa Cruz Cabralia. Both sites are 
relatively close to each other, but 500 km S of this new record. 
According to Frost (1995, Amphibian Species of the World. Ver-
sion 2/95. Electronic manuscript maintained under the auspices 
of the Herpetologists' League), this species is restricted to the 
Atlantic Forest of southeastern Brasil. However, the holotype is 
from the state of Rio Grande do Sul in southern Brasil (Frost, op 
cit.). To our knowledge, Phrynohyas mesophaea occurs along the 
Atlantic Forest from Rio Grande do Sul to Reconcavo Baiano in 
the state of Bahia. 

Submitted by REUBER A. BRANDAO, MARCO 
ANTONIO DE FREITAS, and ANTONIO SEBBEN, 
LaboratOrio de Fisiologia Animal-CFS/IB, Universidade de 
Brasilia, 70 910-900, Brasilia/DF-Brasil. 

PSEUDACRIS CRUCIFER (Spring Peeper). USA: MINNE-
SOTA: DODGE Co: wet cow pasture S of Zumbro River, NE 1/4 
Sec. 14, TIO5N, R I6W. 30 May 1995. Terry VanDeWalle. Veri-
fied by James L. Christiansen. Bell Museum of Natural History 
(MMNH 13493). New county record (Oldfield and Moriarty 1994, 
Amphibians and reptiles native to Minnesota. Univ. Minnesota 
Press, Minneapolis. 237 pp.). Specimen was collected during a 
search for Acris crepitans in southeastern Minnesota conducted 
for the Minnesota County Biological Survey; no A. crepitans were 
found. 

Submitted by TERRY J. VANDEWALLE, Biology Depart-
ment, Des Moines Area Community College, Ankeny, Iowa 50021, 
USA, and CHRISTOPHER D. VAN GORP, Department of Bi-
ology, Drake University, Des Moines, Iowa 50311, USA. 

RANA CAPITO (Gopher Frog). USA: TENNESSEE: COFFEE CO: 
Hill Chapel Road, NE section of Arnold Engineering and Devel- 
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opment Center (AEDC), (35°24'15"N 86 °3'40"). 12 July 1993. 
B. T. Miller and T. Casey. Verified by A.F. Scott. Middle Tennes-
see State University (MTSU 72A). Juvenile specimen (36 mm 
SVL) captured while road-cruising during a rainstorm. NE sec-
tion of AEDC is characterized by low relief with many temporary 
and variably-sized bodies of water, including hardwood swamps 
(e.g., Sinking Pond, Westall Swamp). Specimen represents the 
first record for state and most inland record for the species (Red-
mond 1985, A Biogeographic Study of Amphibians in Tennes-
see. Doctoral Thesis, Univ. Tennessee, Knoxville. 290 pp.; Con-
ant and Collins 1991, Peterson Field Guide to Reptiles and Am-
phibians of Eastern and Central North America. Third Ed. Hough-
ton Mifflin Co., Boston, Massachusetts. 450 pp.). A disjunct popu-
lation of Rana capito has been reported in Shelby County, Ala-
bama (Mount 1975, The Reptiles and Amphibians of Alabama. 
Publ. Auburn University, Alabama. 347 pp.; Guthrie 1985, Her-
petol. Rev. 16:31.), ca. 225 km southwest of AEDC, and the closely 
related Rana areolata occurs within the coastal plain of western 
Tennessee (Redmond 1985, op. cit.) less than 200 km west of 
AEDC. 

Submitted by BRIAN T. MILLER, Department of Biology, 
Middle Tennessee State University, Murfreesboro, Tennessee 
37132, USA, and DAVID L. CAMPBELL, The Nature Conser-
vancy, 50 Vantage Way, Suite 250, Nashville, Tennessee 37228, 
USA. 

RANA CLAMITANS MELANOTA (Green Frog). USA: MIS-
SOURI: MACON CO: South 61 Training Area, Missouri National 
Guard Macon Area Training Site, W of study plot 18, ca. 4 km 
NW Excello, 39°39'28"N, 92°30'53"W. 26 June 1994. Angelo P. 
Bufalino. Verified by A. Floyd Scott. Austin Peay State Univer-
sity Museum of Zoology (APSU 5428). Specimen caught by hand 
in cattail-filled pond. New county record (Powell, Johnson, and 
Parmerlee 1993, Missouri Herpetol. Assoc. Newsl. (6):7-26). 

Submitted by ANGELO P. BUFALINO, The Center for Field 
Biology, Austin Peay State University, Clarksville, Tennessee, 
37044, USA. 

TESTUDINES 

APALONE FEROX (Florida Softshell). USA: ALABAMA: Mo-
BILE Co: Adjacent to lake on Viaduct Street, 0.12 km E U.S. Rt. 
43 and 1.36 km S jct. U.S. Rt. 43/State Rt. 158, T3S, R1W. 1989. 
S. McGee. AUMP 3580 (adult male). Viaduct Street (DOR). Au-
gust 1993. J. L. Dobie, C. J. Leary, and J. Golden. AUMP 1808-
09 (juveniles). All verified by Robert H. Mount. First county record 
(Mount 1975, The Reptiles and Amphibians of Alabama. Publ. 
Agric. Exp. Sta. Auburn Univ. vii + 347 pp.; Conant and Collins 
1991, Peterson Field Guide to Reptiles and Amphibians of East-
ern and Central North America. Third Edition. Houghton Mifflin, 
Boston. xviii + 450 pp.). 

Submitted by JAMES L. DOBIE and CHRISTOPHER J. 
LEARY, Department of Zoology and Wildlife Science, Auburn 
University, Alabama 36849-5414, USA, and JEFFREY 
GOLDEN, 2014th Street North, Pell City, Alabama 35125, USA. 

GRAPTEMYS OUACHITENSIS OUACHITENSIS (Ouachita 
Map Turtle). USA: ALABAMA: MOBILE Co: east side Grand Bay, 
NW of confluence with Raft River, SW 1/4 Sec. 3, T3S, R1E. 18 
June 1992. J. L. Dobie, C. J. Leary, and A. E. Davis. AUM 33782. 
Adult female. Verified by Robert H. Mount. Only specimen known 
from the Mobile Bay drainage (Mount 1975, The Reptiles and 
Amphibians of Alabama. Publ. Agric. Exp. Sta. Auburn Univ. vii 
+ 347 pp.). The animal may have been released or moved down 

the Tennessee-Tombigbee Waterway subsequent to its comple-
tion in 1985. 

Submitted by JAMES L. DOBIE and CHRISTOPHER J. 
LEARY, Department of Zoology and Wildlife Science, Auburn 
University, Alabama 36849-5414, USA, and AUBREY E. DAVIS, 
The Nature Conservancy of Georgia, 600 Dekalb Street, Apart-
ment H-5, Auburn, Alabama 36830, USA. 

LACERTILIA 

EUMECES LATICEPS (Broadhead Skink). USA: MISSOURI: 
MACON CO: South 61 Training Area, Missouri National Guard 
Macon Area Training Site, ca. 100 m S of study plot 22, ca. 2.1 
km NW Excello, 39°39.02"N, 92°29'29"W. 10 August 1994. 
Angelo P. Bufalino. All verified by A. Floyd Scott. Austin Peay 
State University Museum of Zoology (APSU 5431), 12 August 
1994 (APSU 5430), 13 August 1994 (APSU 5429). Specimens 
caught in drift-fence array; new county record (Powell, Johnson, 
and Parmerlee 1993, Missouri Herpetol. Assoc. Newsl. (6):7-26). 

Submitted by ANGELO P. BUFALINO, The Center for Field 
Biology, Austin Peay State University, Clarksville, Tennessee, 
37044, USA. 

HEMIDACTYLUS TURCICUS (Mediterranean Gecko). USA: 
TEXAS: IcP.  -NEDY CO: 26°46'20"W. 29 December 1995. Glenn 
Proudfoot. Verified by K. Vaughan and deposited at TCWC. New 
county record (Dixon 1987, Amphibians and Reptiles of Texas, 
Texas A&M University Press, College Station. 434 pp.) that fills 
in a distributional gap in extreme south Texas. 

Submitted by GLENN PROUDFOOT and MICHAEL 
JAMES MCCOID, Caesar Kleberg Wildlife Research Institute, 
Campus Box 218, Texas A&M University, Kingsville, Texas 
78363, USA. 

LIOLAEMUS BIBRONI (NCN). ARGENTINA: SAN JUAN: 
DEPARTMENT CALINGASTA: Arroyo de las Cabeceras, Reserva 
Estratosferica Natural El Leoncito, 2800-3000 m. January 1993. 
Eduardo Haene-Sofia Heinonen. Verified by Ricardo A. Martori. 
Herpetological collection of Museo Argentine de Ciencias 
Naturales "Bernardino Rivadavia." MACN 35389 (adult male). 
This voucher represents a new province record, confirms presumed 
distribution in this area and extends known range at least ca. 100 
km N from previously cited localities (Cei 1986, Mon IV. Mus. 
Reg. Sci. Nat. Torino. 527 pp.). 

Submitted by LUCIANO JAVIER AVILA, CONICET-
Departamento de Ciencias Naturales, Universidad Nacional de 
Rio Cuarto, Estado Postal 9, C. P. 5800, Rio Cuarto (Cordoba), 
Argentina. E-mail: luciano@unrccc.edu.ar.  

SCELOPORUS MAGISTER CEPHALOFLAVUS (Orangehead 
Spiny Lizard). USA: UTAH: EMERY CO: E side Utah Rt. 24, W 
Green River (city), 0.5 mi S jct U.S. Rt. 6. 15-16 June 1969. 
Harry L. Taylor. UCM 57431-3. GRAND CO: E bank of Green 
River (river), 19 air km (28 river km) S Green River (city) boat 
ramp. 12 June 1988. Richard L. Holland. UCM 112-3 slide col-
lection (color). Both verified by Lauren Livo. First county record 
for Grand County (Tanner 1955, Great Basin Nat. 15:32) where 
the lizards were exceptionally abundant and easily caught by hand 
(far different from behavior observed elsewhere within the range 
of the species). First unambiguous record for Emery County; Tan-
ner (loc. cit.) cites "Green River" in Emery County but without 
clarification whether the river or city was intended, leading 
Stebbins (1985, Peterson Field Guide to Western Reptiles and 
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Amphibians. Houghton Mifflin Co., Boston. 336 pp.) to ignore 
the locality and to map the range for the subspecies with a more 
southerly northern range limit. These two new records extend the 
range, as depicted by Stebbins, some 100 km northward. 

HARRY L. TAYLOR, Department of Biology, Regis Univer-
sity, Denver, Colorado 80221, USA; RICHARD L. HOLLARD, 
1855 Garland Land, Boulder, Colorado 80304, USA; ROSANNA 
L. HUMPHREY and HOBART M. SMITH, University of Colo-
rado Museum, Boulder, Colorado 80309 -0315, USA. 

SERPENTES 

BOA CONSTRICTOR CONSTRICTOR (Boa, Tragavenado). 
VENEZUELA: ESTADOS MERIDA: DisTarro SUCRE: Alcabala 
La Victoria (71°35'W, 8°25'N), 51 km SW Merida, road from 
Merida to Tovar. 4 January 1995. Roberto Casado and Samanta 
Zoltan. Verified by Enrique La Marca. Coleccion de Anfibios y 
Reptiles, Institute de Geografia, Universidad de Loa Andes 
(ULABG 3933, cranium only). Adult male (everted hemipenis) 
found DOR, 1800 mm TL; 1 km SW of Estanques (71°31'W, 
8°27'N), road from Merida to Tovar. 19 June 1985. Jaime Pefaur. 
Verified by Jaime Pefaur. Coleccion de Vertebrados, Facultad de 
Ciencias, Universidad de Los Andes (CVULA IV 3929). First 
state records and first Venezuelan Andean localities for the spe-
cies (Lancini and Kornacker 1989, Die schlangen von Venezuela, 
Ed. Armitano, Caracas: 82-86). 

Submitted by ROBERTO CASADO B., Universidad de Los 
Andes, Facultad de Ciencias, Ecologia Animal, La Hechicera 
Merida 5251, Apartado Postal 71, Venezuela, and SAMANTA 
ZOLTAN, Residencia La Floresta, Torre D, Apartamento 6-2, 
Pedregosa Sur, Merida, Estado Merida, Venezuela. 

ERIDIPHAS SLEVINI (Baja California Night Snake). MEXICO: 
BAJA CALIFORNIA SUR: Arroyo Los Burros at jct. with dirt 
road from La Purisima to San Juanico, 26°9'54", 112°14'51"W. 
29 July 1995. Eric Mellink. Verified by Leek Grismer. LACM PC 
1322, SLV = 200 mm. Species was known only from the central-
eastern and southern parts of the Peninsula of Baja California, 
associated with the Sierras de la Asamblea, de la Giganta and de 
la Laguna (Grismer 1994, The Evolutionary and Ecological Bio-
geography of the Herpetofauna of Baja California and the Sea of 
Cortes. Doctoral Dissertation. Loma Linda University, Riverside, 
California. 677 pp.). This is the first record of the species in the 
western part of the peninsula. Specimen was found in the dry bed 
of a rocky wash coming down to the west side of the Sierra de la 
Giganta, over the Magdalena plains. The nearest known locality 
lies about 65 km to the east (Grismer, op. cit.). 

Submitted by ERIC MELLINK, Centro de InvestigaciOn 
Cientffica y de Educacion Superior de Ensenada, Apartado Postal 
2732, Ensenada, Baja California, Mexico. 

FICIMIA PUBLIA (Blotched Hooknose Snake). MEXICO: 
JALISCO: MUNICIPALITY OF LA HUERTA: Rancho Cuixmala, 
Carretera Federal 200, 3 km NW of Emiliano Zapata (19°22'44"N, 
104°59'09"W). 6 July 1995. Andres Garcia and Marciano Valtierra. 
Museo de Zoologia, Facultad de Ciencias, Universidad Nacional 
Autonoma de Mexico (MZFC 7768). Verified by Fernando 
Mendoza. First record for the state of Jalisco and a range exten-
sion northwestward of ca. 612 km (airline) along the Pacific coast 
from records reported in central Guerrero [Hardy 1975, J. Herpetol. 
9:133-168; Hardy 1980, Cat. Amer. Amph. Rept. (254):1-2.1. 

Submitted by ANDRES GARCIA and MARCIANO 
VALTIERRA -AZOTLA, Fundacion Ecologica de Cuixmala, 
A.C. Avenida Cometa 2910, C. P. 44520, Guadalajara, Jalisco, 
Mexico. 

GRAYIA THOLLONI (Thollon's Water Snake). SENEGAL: CAP-
VERT REGION: Sebikotane, 14°45'N, 17°08'W. 1963. R. P. Berhaut. 
Verified by Ivan Ineich. Museum National d'Histoire Naturelle 
at Paris (MNHN 1964. 145). Second record for Senegal (Trape 
and Mane 1995, Herpetol. Rev. 26:156) and third record for West 
Africa W of Nigeria (Hughes 1983, Bonn. zool. Beitr. 34:311-
356; Dunger 1972, Nigerian Field 37(1):21-38). Specimen was 
previously erroneously determined as Grayia smithii on the 
MNHN register by Villiers who gave "North Nigeria to Lake 
Tanganyika" as distribution for the species (Villiers 1975, Les 
Serpents de l'Ouest Africain. Institut Fondamental d' Afrique 
Noire, Init. Etudes Afr. n°2:1-195, 3rd ed.). This new locality is 
situated 130 km (airline) NW of the previous northwesternmost 
known locality. 

Submitted by OLIVER PAUWELS, Museum National 
d'Histoire Naturalle, Laboratoire de Zoologie (Reptiles et 
Amphibiens), 25 rue Cuvier, F-75005 Paris, France, or Koninklijk 
Museum voor Midden-Africa, Vertebrate Section (Herpetology), 
Steenweg op Leuven, B-3080 Tervuren, Belgium. 

HETERODON PLATIRHINOS (Eastern Hognose Snake). USA: 
OKLAHOMA: TEXAS Co: near Eva. 15 October 1995. Kirie 
Willimon. Verified by John E. Simmons. KU Color Slides 11225-
227. Second record for county; extends range ca. 30 mi WNW of 
previous record for county (Webb 1970, Reptiles of Oklahoma. 
Stovall Mus. Publ. No. 2. xi + 370 pp.). Corroborates old (1927) 
record from adjacent Morton County, Kansas (Collins and Col-
lins 1991, Reptiles and Amphibians of the Cimarron National 
Grassland, Morton County, Kansas. Publ. U.S. Forest Serv., 
Elkhart, Kansas. vii + 60 pp.). 

Submitted by KIRIE WILLIMON, Cimarron National Grass-
lands, P. O. Box 300, Elkhart, Kansas 67950, USA, and JOSEPH 
T. COLLINS, Natural History Museum, The University of Kan-
sas, Lawrence, Kansas 66045-2454, USA. 

MICRURUS LEMNISCATUS (Coral Snake). BRAZIL: RIO DE 
JANEIRO: MUNICfPIO DE BARCELOS. 1 February 1993. J. Toledo. 
Instituto Butantan (IB 7708), 7 January 1935. IB 9269; 30 Au-
gust 1935.1B 9314; 4 November 1935. IB 9359; 28 January 1937. 
IB 9674; Fazenda Camara. 11 December 1953. H. F. Toledo. IB 
15744; 24 April 1954. IB 16095; MUNICfPIO DE MACAE. 10 June 
1984. A. L. Duarte. IB 48231; MUNICfP10 DE CABO FRIO, Salinas 
Perinas. 24 December 1961. Hofmann. IB 21085; MUNICfPIO DE 

CAMPOS. 8 June 1947. J. Baptista. IB 11088; 10 November 1975. 
IB 40418. BAHIA: MUNICIPIO DE ALAGOINHAS. 10 May 1989. 
Laboratorio de Animais Peconhentos, Universidade Federal da 
Bahia (UFBA/LAP 389); MUNICfP10 DE BRUMADO, Bairro de 
Catiboaba. 24 November 1978. W. Tschudim. IB 40173; Muractpio 
DE BGERAREMA. 23 August 1989. Centro de Pesquisas do Cacau 
(CEPEC 709); MUNICIPIO DE CAMACA. 19 January 1990. CEPEC 
901; MUN1CIPIO DE CAMACARI. 18 January 1990. UFBA/LAP 403; 
MUNICfP10 DE CANAVIEIRAS. June 1990. CEPEC 1036; MUNICfP10 

DE CANDEIAS. 31 September 1990. UFBA/LAP 578; MUNICIPIO DE 
CATU. 13 July 1990. UFBA/LAP 567; MUNICIPIO DE ESPALANDA. 

22 October 1985. Epenflora. 1B 48952; MUNICfP10 DE FEIRA DE 

SiorrANA. 16 February 1989. Laboratorio De Animais Peconhentos, 
Universidade Estadual de Feira de Santana (UEFS/LAP 77-78); 
MUNICIPIO DE GUANAMBI. 1 April 1987. Secretaria de Satide de 
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Guanambi. IB 51541; 14 January 1988. Prefeitura de Guanambi. 
IB 51756; MUNICIPIO DE fruAcu. 4 June 1990. UFBA/LAP 431; 
22 June 1990. UFBA/LAP 575; MUNICIPIO DE LivaAmarro DO 

BRUMADO, Fazenda Ronacado. 6 May 1968. P. C. Meira. IB 28527; 
MUNICIPIO DE MATA DE SAO JoAo. 1 April 1990. UFBA/LAP 436; 
MUNICIPIO DE POcOES, Mina Sao Felix de Amianto, Vila Bom Jesus. 
7 March 1968. S. A. de Mineracao de Amianto. IB 28218-219; 
MONICIPIO DE Act) DA TORRE, Praia do Forte. 18 January 1990. 0. 
A. V. Marques. [13 53658; MUNICIPIO DE SALVADOR. 8 November 
1966. M. Soares. IB 26705; 26 March 1982. Pe. E. Veiga. IB 
44273; 29 June 1984, Centro de Informacees Antiveneno da Ba-
hia. IB 46397-398; 16 April 1986. P. Koenik. IB 46592; 18 June 
1986. C. A. Fonseca. IB 51587; 26 March 1990. UFBA/LAP 412; 
MUNICfP10 DE SANTO AMARO. 11 August 1924. Posto Ophidico. IB 
3208; MUNICfP10 DE Simbes F1HO. 3 March 1992. Transpim. IB 
54862; MUNICIPIO DE TEIXEIRA DE FREITAS. 22 January 1981. Coop. 
Agric. Cotia. IB 44177, 44.179; 8 February 1985. IB 44172; 29 
January 1992. CEPEC 1573; 6 April 1992. CEPEC 1678. 
SERGIPE: MUNICIPIO DE ARACAJU. 26 September 1985. J. R. 
Sobrinho. IB 51257; 27 November 1986. Petrobras. IB 53075; 
ALAGOAS: Mumcfpio DE MANIMBe. October 1952. C. Buarte. 
Museu de Zoologia, Universidade de Sao Paulo (MZUSP 2943-
44); Muraciplo DE QUERRANULO. 13 August 1993. A. R. Melgarejo. 
Centro de Estudos e Pesquisas Biologicas, Universidade Catolica 
de Goias (CEPB 2312). PERNAMBUCO: MUNICIPIO DE RECIFE. 
17 February 1995. R. Brannad. IB 55677. P1AUI: MUNICIPIO DE 

PARNAGUA. 15 February 1979. F Rodrigues. IB 42524. 
All verified by William Lamar. These records were never pre-

viously published and the occurrence of this taxon in northeast-
ern Brazil was questionable without reliable museum vouchers 
(Campbell and Lamar 1989, The Venomous Reptiles of Latin 
America. 425 pp.). These specimens reveal a coastal Atlantic dis-
tribution for this snake from Rio de Janeiro to Paraiba (with some 
exceptions owing to the extensive fragmentation of the Atlantic 
Forest), and west to Piaui (ecotone Cerado-Caatinga). 

Submitted by LUCIANA LYRA CASAIS E SILVA, 
Laboratorio de Herpetologia, Instituto Butantan, Avenida Vital 
Brazil 1500, Butantan, 05504-900, Sao Paulo, Sao Paulo, Brazil. 

SIBON ANNULIFERUS (Western Snail-eating Snake). 
MEXICO: JALISCO: MUNICIPALITY OF LA HUERTA: Reserva de la 
Biosfera Chamela-Cuixmala, Carretera Federal 200, 4 km NW of 
Emiliano Zapata (19°27'26"N, 104°57'56"W). 23 July 1995. 
Marciano Valtierra and Guillermo Nogueira. Museo de Zoologia, 
Facultad de Ciencias, Universidad Nacional Valtierra and 
Guillermo (MZFC 7766). Another specimen found in the same 
area (19°24'59"N, 104°58'33"W). 28 July 1995. Narciso Sandoval. 
MZFC 7767. Both verified by Fernando Mendoza. These records 
extend range along the coast ca. 37.5 km (airline) NW of locality 
in Barra de Navidad (Kofron 1988, Amphibia-Reptilia 9:145-
168.). 

Submitted by ANDRES GARCIA and MARCIANO 
VALTIERRA -AZOTLA, Fundacion Ecologica de Cuixmala, A. 
C. Avenida Cometa 2910, C.P. 44520, Guadalajara, Jalisco, 
Mexico. 

SONORA SEMIANNULATA (Ground Snake). MEXICO: BAJA 
CALIFORNIA SUR: SIERRA DE SAN FRANCISCO: 1 km south of 
San Francisco de la Sierra, 27°35'12"N, 113°0'59"W. 31 July 1995. 
Eric Mellink. Verified by Lee Grismer. LACM PC 1323, SVL = 
336 mm. Locality lies within the distribution given by Grismer 
(1994, The Evolutionary and Ecological Biogeography of the 
Herpetofauna of Baja California and the Sea of Cortes. Doctoral 

Dissertation. Loma Linda University, Riverside California. 677 
pp.), but is the first record from the high reaches of a mid-penin-
sula Sierra; all other known mid-peninsular localities for this snake 
are in passes between mountain ranges. The nearest ones are ca. 
23 km to the south along the road from San Ignacio to Las Virgenes 
between the Sierras of San Francisco and San Pedro; the next 
nearest locality is ca. 172 km to the north between Sierras de la 
Asamblea and San Borjaa (Grismer, op. cit.). Specimen was found 
at noon, crawling over an open spot, while heading for rock cover. 

Submitted by ERIC MELLINK, Centro de Investigacion 
Cientifica y de Educacion Superior de Ensenada, Apartado Postal 
2732, Ensenada, Baja California, Mexico. 

THAMNOPHIS ELEGANS VAGRANS (Wandering Garter 
Snake). USA: WYOMING: PARK Co: Shoshone National Forest, 
between E and W summits of Beartooth Pass, 44°58'40"N, 
109°27'10"W on Beartooth Plateau, 10,440 ft (3182 m). 6 July 
1998. P. Hendricks and C. Pidgeon. Idaho Museum of Natural 
History Photofile (IMNHP 001). Verified by Charles R. Peterson. 
First state record in alpine habitat (Baxter and Stone 1985, Am-
phibians & Reptiles of Wyoming. Seconded. Publ. Wyoming Fish 
and Game Dept. 137 pp.; Koch and Peterson 1995, Amphibians 
and Reptiles of Yellowstone and Grand Teton National Parks. Univ. 
Utah Press, Salt Lake City. 188 pp.). Adult (38 cm SVL) basking 
on pocket gopher burrow ca. 500 feet (155 m) above and 1 mi 
(1.6 km) beyond treeline. Only snake seen in alpine during resi-
dency at the pass from 13 July-10 August 1983, 29 June-12 Au-
gust 1984, 8 June-18 July 1987, 8 June-30 July 1988, 13 June-5 
August 1989. Sighting occurred during the hot and dry summer 
of the nearby Greater Yellowstone Ecosystem fire. 

Submitted by PAUL HENDRICKS, Montana Natural Heri-
tage Program, 909 Locust Street, Missoula, Montana 59802, USA. 

THAMNOPHIS SIRTALIS PARIETAL'S (Red-sided Garter 
Snake). USA: MISSOURI: MACON Co: South 61 Training Area, 
Missouri National Guard Macon Area Training Site, gravel road 
along W edge of South 61 Training Area, ca. 3.7 km NW Excello, 
39°39'04"N, 92°30'49"W. 27 June 1994. Angelo P. Bufalino. Veri-
fied by A. Floyd Scott. Austin Peay State University Museum of 
Zoology (APSU 5427). Caught on gravel road; new county record 
(Powell, Johnson, and Parmerlee 1993, Missouri Herpetol. As-
soc. News]. (6):7-26). Specimen was caught on the western edge 
of the intergradation zone for T s. sirtalis and T s. parietalis 
(Johnson 1987, The Amphibians and Reptiles of Missouri. Publ. 
Missouri Dept. Conserv., Jefferson City. 368 pp.). 

Submitted by ANGELO P. BUFALINO, The Center for Field 
Biology, Austin Peay State University, Clarksville, Tennessee 
37044, USA. 

Herpetological Review 27(2), 1996 	 89 



r 

New Records for Amphibians 
and Reptiles from Texas 

FLAVIUS C. KILLEBREW 
Department of Biology and Geosciences, West Texas A & M University 

Canyon, Texas 79015-0808, USA 
e-mail: fkill@wtamu.edu  

KATHLEEN B. BLAIR 
Department of Biology and Geosciences, West Texas A & M University 

Canyon, Texas 79015-0808, USA 
e-mail: kblair@wlamu.edu  

DAVID CHISZAR 
University of Colorado Museum, Boulder, Colorado 80308-0215, USA 

and 
HOBART M. SMITH 

University of Colorado Museum, Boulder, Colorado 80308-0215, USA 

The following account completes our coverage of the notable 
new distributional information on the herps of Texas represented 
in the herpetological collection of West Texas A & M University 
(WTAMU). First county records are based on Dixon (1987), 
supplemented by records published in Herpetological Review, 
where our previous contributions derived from WTAMU mate-
rial have appeared. All identifications were verified by Anthony 
I. Mazeroll. Adam and Laine Chiszar kindly aided greatly in han-
dling the many hundred specimens examined in our review. 

Of special significance are range extensions for Chrysemys pieta 
bellii, Graptemys kohnii, Pseudemys concinna metteri, Ster-
notherus odoratus, Cophosaurus t. texanus, Crotalus v. viridis, 
and Nerodia r rhombifer. The numerous records for turtles (12 
species vs 14 for all other herp species) reflects a long period of 
emphasis on turtle distribution and natural history by FCK and 
his students. Most of the WTAMU collection is a product of class 
efforts over a period in excess of thirty years. 

Ambystoma tigrinum tigrinum (Eastern Tiger Salamander). USA: 
TEXAS: BELL CO: Outside of Belton, near Leon River. 25 Octo-
ber 1994. James H. Kreimeyer. WTAMU 14978-80 (larvae). 

Bufo debilis insidior (Western Green Toad). USA: TEXAS: 
CASTRO CO: 3.2 km NW Hart, Rt. 168. 19 June 1985. Donita G. 
Sewell. WTAMU 14603. 

Bufo woodhousii woodhousii (Woodhouse's Toad). USA: TEXAS: 
NOLAN Co: Country Club Lake. 14 April 1986. R. L. Cavitt. 
WTAMU 14952. 

Rana sphenocephala utricularia (Southern Leopard Frog). USA: 
TEXAS: REFUGIO CO: near Austwell. 16 April 1992. John Shields. 
WTAMU 14638. 

Apalone spinifera guadalupensis (Guadalupe Spiny Softshell). 
USA: TEXAS: GUADALUPE Co: Lake McQueeny. 20 April 1990. 
Flavius C. Killebrew and Dan Porter. WTAMU 13145. 

Chelydra serpentina serpentina (Common Snapping Turtle). 
USA: TEXAS: CHILDRESS CO: Lake Childress, Childress. 24 Feb-
ruary 1987. Matt Craig. WTAMU 10766. GRAY CO: W of Pampa. 
25 June 1966. Robert A. Norman. WTAMU 6. 

Chrysemys picta bellii (Western Painted Turtle). USA: TEXAS: 
LLANO Co: Lake Buchanan. April 1981. Flavius C. Killebrew. 

1 
WTAMU 7417. Possibly complements the nearby isolated and 
questionable record noted on the distributional map for this spe-
cies in Conant and Collins (1991). There is no conclusive evi-
dence that any self-sustaining population of the species exists in 
central Texas. 

Chrysemys picta dorsalis (Southern Painted Turtle). USA: 
TEXAS: GREGG Co: Sabine River near Longview. October 1980. 
Ichthyology/Entomology classes. WTAMU 6773. 

Graptemys kohnii (Mississippi Map Turtle). USA: TEXAS: 
HARDEMAN Co: Malcolm Bottoms farm, 4.9 km NW Quanah. 15 
August 1982. Fred Kinnaman. WTAMU 8495. Extends the known 
range about 320 km along the Red River, or 121 km northwest of 
Throckmorton County. 

Kinosternon flavescens flavescens (Yellow Mud Turtle). USA: 
TEXAS: CROCKETT Co: 39 km N Ozona. 26 September 1971. 
Collector not recorded. WTAMU 1169. 

Pseudemys concinna metteri (Missouri River Cooter). USA: 
TEXAS: GRAYSON CO: Lake Texoma. 5 October 1980. Entomol-
ogy/Ichthyology classes. WTAMU 6770. Juniper Point, Lake 
Texoma. 23 September 1983. Flavius C. Killebrew. WTAMU 
14976-7. HANSFORD Co: near Spearman. 8 December 1978. Flavius 
C. Killebrew. WTAMU 5528. All verified by Anthony I. Mazeroll. 
A westward range extension of some 500 km in a tributary of the 
North Canadian River. 

Pseudemys texana (Texas River Cooter). USA: TEXAS: 
GUADALUPE CO: Cuero, Guadalupe River. 23 May 1985. Flavius 
C. Killebrew. WTAMU 10775. Seguin Water Supply Lake. 22 
June 1989. Dan Porter and Flavius C. Killebrew. WTAMU 13182. 
Guadalupe River near San Antonio. 15 March 1984. Collector 
unknown. WTAMU 13898. Lake Placid. 7 April 1990. K. Brewer 
and Flavius C. Killebrew. WTAMU 14008-10. 

Sternotherus carinatus (Razorback Musk Turtle). USA: TEXAS: 
GREGG CO: Sabine River near Longview. 1 October 1980. Flavius 
C. Killebrew and Eric Surat. WTAMU 6182. 

Sternotherus odoratus (Common Musk Turtle). USA: TEXAS: 
GREGG CO: Sabine River near Longview. 2 October 1980. Flavius 
C. Killebrew. WTAMU 6602. HARDEMAN CO: Talbert Creek, 8 
km S Quanah. 24 November 1981. Fred Kinnaman. WTAMU 
7913. Extend the known range about 320 km westward in a Red 
River tributary. 

Terrapene ornata ornata (Ornate Box Turtle). USA: TEXAS: 
HARDEMAN CO: dirt road 3.2 km N Rudolph Livingston farm. 21 
June 1982. Fred Kinnaman. WTAMU 8479-81. Malcolm Bot-
toms farm, 4.9 km NW Quanah. 15 August 1982. Fred Kinnaman. 
WTAMU 8492-5, 8531. Rt. 287 10.13 km E jct. Rt. 6. 18 March 
1992. Robyn Richmond. WTAMU 14631. 4.9 km S Rt. 287 10.13 
km E jct. Hwy 6. 16 April 1992. Stewart Knight. WTAMU 14974. 

Trachemys scripra elegans (Red-eared Slider). USA: TEXAS: 
CHILDRESS CO: Childress Lake, Childress. 24 February 1987. Matt 
Craig. WTAMU 10767. DONLEY Co: 14.24 km NW Hedley, Rt. 
207. 10 October 1969. K. Brown. WTAMU 2741. HARDEMAN CO: 

Rudolph Livingston Farm, Grosbeck Creek. 30 October 1982. 
Rudolph Livingston. WTAMU 8476. MILLS Co: P. K. Caraway 
Ranch, 5.44 km E jct. Rt. 16 and 3023. 21 April 1977. Dennis 
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Chance. WTAMU 3235. 22 April 1977. Herpetology Class. 
WTAMU 3076. 

Cophosaurus texanus texanus (Texas Earless Lizard). USA: 
TEXAS: ARANSAS Co: Mustang Island. 23 April 1987. Derl 
Brooks. WTAMU 10280. DEWrrr Co: Beard's farm, Schroeder 
Community, Fannin road. 3 August 1985. T. Foote. WTAMU 
13302. A range extension southeastward of ca. 160 km. 

Coluber constrictor flaviventris (Eastern Yellowbelly Racer). 
USA: TEXAS: MOORE CO: 0.8 km W Lake Meredith. 28 October 
1987. Teresa Smith. WTAMU 13050. 

Crotalus atrox (Western Diamondback Rattlesnake). USA: 
TEXAS: COLLINGSWORTH CO: Campbell Ranch, 22.4 km S 
Wellington. 1 April 1990. Jerry Davis. WTAMU 13585. PARMER 

CO: Farwell. 17 October 1981. Randy Geries. WTAMU 7326, 
7329, 7333-5. Joel McKinney. WTAMU 7087. ROBERTS CO: 
Killebrew Ranch. 8 October 1977. Burgi Lehmann. WTAMU 
5862.40 km N Pampa, Rt. 70. 30 September 1989. Derl Brooks. 
WTAMU 14333. 

Crotalus viridis viridis (Prairie Rattlesnake). USA: TEXAS: 
FOARD CO: 11.2 km N Crowell, near old farmhouse. 22 October 
1983. Tom Adams. WTAMU 9423-4. GRAYSON CO: Lake Texoma. 
5 October 1980. Ichthyology class. WTAMU 6557. PARMER CO: 
27.2 km W Friona, Rt. 2013. 29 April 1929. Tabitha Childs and 
Gigi Spring. WTAMU 6768. 8 km W and 3.2 km S Bovina, on 
Rt. 2290. 7 October 1983. Scott Rundell. WTAMU 9467. Ex-
tends the known range of the species eastward along the Red River 
about 160 km. 

Elaphe guttata emoryi (Great Plains Rat Snake). USA: TEXAS: 
CARSON CO: Alibates Canyon, Lake Meredith. 21 April 1981. R. 
Walsh and T. James. WTAMU 6409. OCHILTREE CO: Gibner Ranch, 
16 km N Spearman on FM 760. 21 August 1978. Flavius C. 
Killebrew. WTAMU 5587. SCURRY Co: 3.22 km S Snyder, Rt. 
280. 22 May 1989. D. Porter and M. Craig. WTAMU 14086. 

Elaphe obsoleta lindheimerii (Texas Rat Snake). USA: TEXAS: 
LA SALLE Co: 41.6 km SE Cotulla. No date, no collector recorded. 
WTAMU 14325-6. 

Nerodia erythrogaster transversa (Blotched Water Snake). USA: 
TEXAS: ROBERTS CO: Killebrew Ranch. 8 October 1977. Derl 
Brooks. WTAMU 3977. 

Nerodia rhombifer rhombifer (Diamondback Water Snake). USA: 
TEXAS: LAVACA CO: 1.6 km W Hallettsville. 11 July 1982. Jay 
Long. WTAMU 8762. Mins Co: P. K. Caraway Ranch. 23 April 
1977. D. Chance and P. K. Caraway. WTAMU 3195. MOORE CO: 
Bonito Creek, Lake Meredith. April 1979. J. Bertl. WTAMU 6481. 
POTTER Co: 14.8 km N Amarillo, FM 1912. 29 April 1972. 
WTAMU 6549, 6551. 16 km N Amarillo. 29 April 1972. B. Ben- 

WTAMU 2895. RANDALL CO: Currie Ranch. 3 October 1981. 
R. McDowell. WTAMU 7429. A western range extension of about 
40 km in the central part of the state panhandle. 

Pituophis catenifer sayi (Bullsnake). USA: TEXAS: GILLESPIE 

Co: Fredericksburg. June 1987. Dale Brodbeck. WTAMU 11060. 
GRAYSON CO: Juniper Point, Lake Texoma. 22 September 1981. 
Flavius C. Killebrew. WTAMU 8614, 14975. 

Thamnophis sirtalis parietalis (Red-sided Garter Snake). USA: 
TEXAS: LIPSCOMB Co: 1.6 km S Darrouzett. 1 October 1989. 
Gene Hay. WTAMU 14336. 
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Williamson and Moulis (1994) summarized known distribu-
tional records of amphibians and reptiles of Georgia. However, 
comprehensive documentation for many species is still lacking 
from many counties and several physiographic provinces. 

From 7 August 1994 to 30 April 1995, pitfall surveys for shrews 
(Insectivora: Soricidae) were conducted at ten localities on the 
Cumberland Plateau, Dade County, Georgia, USA. Sixteen spe-
cies of amphibians and reptiles were trapped incidentally. Included 
were four species previously unreported from the Cumberland 
Plateau of Georgia, which we report on here. All specimens were 
obtained by Eric Brown and identifications verified by M. E. 
McGhee and Carlos Camp. All specimens are deposited in the 
herpetological collections of the University of Georgia Museum 
of Natural History. 

Ambystoma talpoideum (Mole Salamander). DADE CO: Pigeon 
Mountain Wildlife Management Area, Rape Gap. 14 August 1994. 
UGAMNH 24865. Fills distribution gap between nearest record 
in Jackson County, Alabama (Mount 1975), ca. 60 km to the south-
west, and nearest record in Bartow County, Georgia (Williamson 
and Moulis 1994), ca. 85 km to the southeast. To our knowledge, 
the present record, the single specimen from Bartow County, and 
five specimens from two localities in Newton County (Williamson 
and Moulis 1994) are the only records from Georgia north of the 
Fall Line. 

Gastrophryne carolinensis (Eastern Narrowmouth Toad). DADE 

CO: Pigeon Mountain Wildlife Management Area, Dickson Gulf. 
14 August 1994. UGAMNH 24861. Fills distributional gap be-
tween nearest locality in Jackson County, Alabama, 35 km to the 
west (Mount 1975) and Murray, Gordon, and Floyd counties, 
Georgia, approximately 65 km east and southeast. 

Scaphiopus holbrookii holbrookii (Eastern Spadefoot). DADE CO: 
Pigeon Mountain Wildlife Management Area, Dickson Gulf. 14 
August 1994. UGAMNH 24862-24863; Pigeon Mountain Wild-
life Management, Rape Gap. 4 February 1995. UGAMNH 24864. 
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Mount (1975) reported records from the Cumberland Plateau of 
Jackson County, Alabama, ca. 20 km to the west. Nearest Geor-
gia records are from Whitfield County, 45 km east-southeast 
(Williamson and Moulis 1994). 

Virginia valeriae valeriae (Eastern Earth Snake). DADE CO: Pi-
geon Mountain Wildlife Management Area, Rape Gap. Two speci-
mens taken, one each on 14 August 1994 and 8 October 1994. 
UGAMNH 24866-24867. Mount (1975) reported records from 
the Cumberland Plateau of Jackson County, Alabama, ca 15 km 
to the west. Nearest Georgia records include Murray County, ca. 
70 km to the east, and Floyd County, ca. 85 km south (Williamson 
and Moulis 1994). 

Additional species recovered from the pitfalls include the fol-
lowing: Bufo americanus, Rana catesbeiana, Aneides aeneus, 
Eurycea cirrigera, Eurycea lucifuga, Gyrinophilus porphyriticus, 
Plethodon dorsalis, Plethodon glutinosus, Sceloporus undulatus, 
Eumeces fasciatus, Carphophis amoenus, and Diadophis 
punctatus. These species are documented from numerous records 
in Dade County (Williamson and Moulis 1994) and adjacent re-
gions of the Cumberland Plateau in Alabama (Mount 1975). 
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The title of this much improved second edition is somewhat 
misleading, because included are numerous photographs of plants 
(14), invertebrates (51), and birds (24); and much of the latter 
half of the book (pp. 353-399) is devoted to mammals and fresh-
water fishes. Compared to the first edition, which was published 
in 1992, the coverage is more complete and there are fewer mis-
takes. However, this second edition is far from error-free, and 
many of the faults of the first edition are perpetuated, the most 
important of which are the uneven treatment of amphibians and 
reptiles and the inclusion of material that will be of no value to 
most readers (e.g., oscillograms of frog calls) or is otherwise in-
appropriate for a field guide (formal description of new taxa). 

The introductory section includes brief overviews of climate, 
biogeography, flora and fauna, and conservation issues. Also in-
cluded in the introduction are three maps indicating the nature  

reserves in Madagascar, important localities, and biogeographic 
zones. After the introduction there is a two-page historical over-
view of herpetological research in Madagascar, which mainly con-
cerns the rate of discovery of new species. 

The following systematic sections are unbalanced, in that 36 
pages of preliminary information about frogs (characters, mea-
surements, skeletal features, reproductive diversity, egg and tad-
pole identification) are given, and only two such pages are de-
voted to reptiles, and even less to mammals and fishes. In addi-
tion, Appendix 5 is 23 pages of sonagrams and oscillograms of 
frog calls. This frog bias, indicated also by the beautiful cover 
photo of a Boophis luteus, undoubtedly reflects the interests of 
the authors, both of whom are pursuing Ph.D.s in programs cen-
tered around frog biology and systematics. 

The sections that include the species accounts also give short 
summaries for each family and genus. Keys or determination tables 
are present for genera and species. Species accounts of frogs in-
clude subheadings for distribution, description, habits, call, eggs 
and tadpoles, and similar species. The reptile accounts are much 
abbreviated and contain no subheadings other than a diminutive 
"Distribution:" at the beginning of most accounts. For both frogs 
and reptiles, with a few exceptions (e.g., Hemidactylus), known 
specific localities and references documenting the localities are 
listed. Range maps are presented for most species, which consist 
of small outline maps of Madagascar with type localities indi-
cated by a star and other localities by a dot. The distributions of a 
few reptiles are indicated by shading rather than dots, and in these 
cases the type localities are not indicated, perhaps because they 
are unknown. No reason is given for this deviation from dot maps. 
The maps are either placed individually near the corresponding 
species account (frogs) or are grouped (up to 20 maps) on a single 
page placed reasonably close to the relevant species accounts (rep-
tiles and other groups). 

Four new subgenera of Mantidactylus are described in the guide 
along with 11 new species and 2 new subspecies of frogs (Boophis 
and Mantidactylus). Additional taxonomic changes include eleva-
tion of Boophis sibilans (formerly a subspecies of B. albipunctatus) 
to species rank, resurrection of Mantella cowani and Mantella 
pulchra from synonymy of Mantella madagascariensis (these res-
urrections were already generally recognized), and rearrangement 
of various species groups of frogs. The authors also designate 
several frog lectotypes. No new reptile taxa are named, but 
Lygodactylus septemtuberculatus is placed in the synonymy of L. 
miops and Calumma hilleniusi is elevated from a subspecies of 
C. brevicornis to species rank. Furcifer balteatus is transferred 
from the Calumma parsoni-group to the Furcifer infidus-group, 
the Calumma boettgeri-group is disbanded and placed within the 
Calumma nasuta-group, and informal species groups of Brookesia 
and Madagascan Phelsuma are named. 

A 30-page section on mammals follows the reptile accounts. 
The mammal species accounts are short and limited to brief de-
scriptions and notes on distribution, habitats, and status. Most of 
the distribution maps for lemurs consist of shaded areas rather 
than dots, but dot maps are used for the remaining mammals (car-
nivores, bats, tenrecs, shrews, rodents). Type localities are not 
indicated on the maps. In addition to several black-and-white pho-
tographs of mammals, there are 61. color plates, mostly of lemurs, 
some of them mislabeled according to a list of errata on p. 7. 

After mammals there is a 19-page section on freshwater fishes 
which includes keys to families, cichlids, cyprinodonts, Rheocles, 
and eleotrids. In addition to very brief accounts of families and 
some species, there is a short section on introduced species and a 
list of marine families and species known to enter freshwater habi- 
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tats of Madagascar. A few black-and-white and 15 color photo- 
graphs of fishes are included. No range maps are given for fishes. 

Seven appendices follow the accounts of fishes. The first in-
cludes descriptions of four new subgenera of Mantidactylus. The 
second summarizes taxonomic changes published elsewhere and 
in the field guide since 1992 when the first edition was published. 
The third appendix is a summary of the field guide in English, 
German, and French and includes mainly a description of the taxo-
nomic changes and new information that is presented. The fourth, 
which is mislabeled "Appendix 3," is a list of species and subspe-
cies of amphibians and reptiles of Madagascar, including the origi-
nal name and author, date of publication, type locality, museum 
where the types reside, and the current name. The fifth appendix 
is a set of 119 sonagrams and 126 oscillograms of frog calls. The 
sixth is a list of references grouped into sections on amphibians 
and reptiles (598 references), mammals (182), fishes (69), other 
groups (39), and personal communications (11); each reference 
is numbered and arranged alphabetically by author and date. The 
seventh is a gazetteer of localities and a locator grid-map (each 
grid cell being 0.5° x 0.5°), which includes six pages of about 
600 localities listed alphabetically. Unfortunately, the page head-
ings for Appendix 7 read "Appendix 6: references," an obvious 
printing error. 

Following the appendices is a systematic index to all species, 
indicating the page number of the account, and, where relevant, 
the number of the color plate or figure pertaining to the species. 

The book is attractively produced on good quality, 100% re-
cycled paper in the same size and format as the first edition. How-
ever the binding is extremely fragile, and certainly will not sur-
vive long under field conditions. The printing quality, while gen-
erally good, is unclear or faint in places (usually only two or three 
words are affected). The traces in some of the sonagrams are barely 
visible. The standard text print is rather small, and the print size 
in the keys, determination tables, sections documenting localities 
of reptiles, and some of the maps is irritatingly small, especially 
in dim light. Elderly users and visually impaired readers will have 
trouble reading these sections. 

Given that English is not the first language of either author, the 
text is remarkably free of grammatical and spelling errors and is 
eminently readable, even delightful in places. That is not to say 
the text is error-free; some typos and/or syntax anomalies occur, 
but in large these errors are not distracting. 

Other errors of significance occur, however, and these are nu-
merous enough that the authors (Glaw, in litt.) are planning to 
produce a supplement which will include a large set of errata and 
perhaps some new information. The errors include mislabeling or 
misnumbering of photographs and color plates, misplaced dots 
on range maps, missing information that was readily available in 
the literature and in museums, and errors of fact in the text. 

The book is reasonably well organized and easy to use. The 
species accounts are condensed and standardized, deviating from 
form only when a new frog species is described. References to 
literature in the text are indicated by numbers in brackets that 
correspond to a citation in Appendix 6. Three improvements in 
organization would have been to place the distribution maps of 
the reptiles next to the corresponding species accounts, as was 
done with the frogs; closer positioning of photographs and spe-
cies accounts; and an alphabetical arrangement of supraspecific 
taxa in the accounts. 

The introductory material is useful but rather vague in places. 
For example, in a section on climate, the authors indicate that 
Madagascar is usually subdivided into Domains based largely on 
climate, but they give no citations for the climatic data nor any  

indication of who first proposed the Domains. Their discussion 
of biogeography is brief and non-illuminating. It is not very use-
ful to say that the "distribution patterns of amphibians and rep-
tiles" are "roughly in agreement" with the climatic domains. The 
authors indicated (p. 14) that biogeographic "zonation" (Domains 
?) would be referred to in the distribution sections of the species 
accounts, but we found no such references in the accounts. In 
effect, there is no biogeographic analysis of amphibians and rep-
tiles in the guide. The reviews of the historical geology and the 
origin and character of the fauna and flora of Madagascar in the 
Introduction are interesting but unbalanced and not properly docu-
mented. No references are given for the too brief section on his-
torical geology, and many of the statements of fact about the biotae 
are unreferenced. The numerous photographs of plants, inverte-
brates, and birds in the Introduction will be of only passing inter-
est to herpetologists and distracting to some readers. The section 
on conservation is packed with valuable information, but again, 
too few references. How, for example, do the authors know that 
50% of the rain forest in Madagascar was destroyed between 1950 
and 1985? The authors discuss exploitation of species popular in 
the pet trade, but give no press to the numerous, poorly known 
species that are known from only one or few specimens, some of 
which haven't been seen in decades. 

The authors consider their book a field-guide, and four sources 
of information are provided for species determination: species 
descriptions, illustrations, character determination tables, and keys. 
However, many genera are not completely illustrated or lack char-
acter tables, and the largest herpetological genus in Madagascar, 
Mantidactylus (56 species), has no identification key. Sonagrams 
and oscillograms are also provided for many amphibian species, 
although it seems unlikely that most readers will ever use them to 
aid species identification. 

The amphibian keys use a combination of characters which are 
either almost impossible to determine on live frogs (e.g., web-
bing formula, tympanum/eye ratio, tibiotarsal articulation point, 
vomerine teeth), or require live frogs (e.g., coloration characters 
that do not preserve in fixative and call characteristics). There-
fore using these keys will sometimes require recording calling 
males (during a breeding period which may be short), photogra-
phy of natural coloration, and preparation of museum specimens. 

The keys themselves do not appear to have been carefully 
checked against the determination tables, resulting in discrepan-
cies. As an example, for the frog genus Boophis, the finger web-
bing formula used in the first key couplet requires that Boophis 
tephraeomystax, B. microns, and B. opisthodon do not have ex-
ternal finger webbing 3e(0-2), but the determination table describes 
these species as having finger webbing 3e(1). Discrepancies also 
exist between the species descriptions and determination table, 
and the species descriptions and the identification key. For ex-
ample, the foot webbing of Boophis tephraeomystax is either 4i(1) 
in the description, or absent in the determination table. Other 
Boophis species, such as B. microtympanum, B. laurenti, and B. 
williamsi, are described in the species descriptions as having a 
"trace of webbing between fingers 3 and 4," but if the reader 
chooses the first key couplet condition "no or nearly no webbing 
between the external fingers" correct identification is impossible 
using this key. These types of errors make species identification 
time consuming, extremely frustrating, and considerably increase 
the risk of misidentification. 

Because there is no Mantidactylus key, the determination table 
for this genus provides the main method for species identifica-
tion. However, many of the most difficult species can not be iden-
tified using this table alone such as Mantidactylus aerumnalis 
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and M. opiparis; M. curtus, M. ulcerosus, M. alutus, and M. 
biporus; M. eiselti and M. thelenae; M. asper and M. spinifer; M. 
luteus and M. plicifer; M. tornieri and M. depressiceps. The spe-
cies descriptions usually provide further information under the 
section "similar species"—but not always, and some of the most 
difficult groups of frogs cannot be identified using this guide. For 
example, on page 129 we are told that species determination for 
the M. wittei complex "is very difficult, if not impossible," and 
"very difficult" for the subgenus Brygoomantis (page 167). For 
this latter group of frogs, the authors have opted to present the 
work of previous researchers, rather than deal with these signifi-
cant identification problems. Ironically, although the main focus 
of this second edition is still amphibian identification, we suspect 
that most readers are going to have major difficulties when trying 
to use this book, both in the field and in a museum environment. 

For the reptiles, because the species descriptions are so short, 
and many species are not well illustrated, identification is heavily 
dependent on using keys. Most of these keys have been taken 
from the literature, and typically use characters based on preserved 
museum material. However, original keys have also been included 
for some groups such as Amphiglossus, Lygodactylus, and 
Phelsuma. These new keys provide a valuable summary of a di-
verse literature, but suffer somewhat from the poor choice of char-
acters. In the Phelsuma key, the first couplet uses characters (femo-
ral pore counts and total length measurements) that are not shown 
by females, juveniles, or individuals with damaged or regenerat-
ing tails; while in the Amphiglossus key the first couplet charac-
ter requires either a skeletal preparation or x-ray examination (to 
make a presacral vertebrae count). This poor choice of characters 
means that accurate field identification of many of the reptile 
groups will be extremely difficult using the keys in this guide. 

Although the range maps are useful, they must be viewed with 
caution, because, according to the authors, most localities are taken 
from the literature and the identifications of the voucher speci-
mens usually were not verified. The confusion of collecting sites 
that exist in the literature will also contribute significant errors to 
some of these distribution maps (many Malagasy localities share 
identical or very similar names). In addition, we already know 
these maps are very incomplete, based on the large number of 
new distribution records that the Zoology Department (Univer-
sity of Antananarivo), and the Museum of Zoology (University 
of Michigan) have been accumulating since 1989. 

The quality of the figures and color plates is highly variable. 
Most of the color plates are good to exceptionally good, but there 
are poor ones, and many of the black-and-whites are of poor qual-
ity. A large portion of the photographs were borrowed and ac-
knowledged, and a significant number of them are mislabeled or 
misreferenced. For examples, color plate 176, referenced on p. 
235 as Brookesia nasus and labeled the same, is actually a photo-
graph of an African Rhampholeon; Fig. 504 is labeled 
Liopholidophis lateralis, but is actually L. stumpffi; Figs. 508 and 
509 are referenced on p. 343 as "Stenophis sp. 2 Domergue, in 
press," but 508 is a black and white of Ithycyphus oursi and 509 
is Stenophis betsileanus, both properly labeled. Most of the key 
illustrations are reproduced from other works, and the quality of 
reproduction is good to poor. An example of poor quality key 
illustrations are those of the chameleons taken from Brygoo's 
monographs. 

The usefulness of the sections on mammals and freshwater 
fishes is questionable because of their brevity, and the authors 
admit that these sections will never compete with field guides 
devoted to these subjects (at the same time as Glaw and Vences 
guide was published, an excellent guide to the lemurs was pub- 

lished by Mittermeier et al. 1994). The authors included these 
sections as a "service," but they will only service those owners 
who can't afford other literature or who are only very generally 
interested in the vertebrate fauna of Madagascar. Most herpetolo-
gists probably would have preferred that the space be used for 
expanded and more detailed accounts of the herpetofauna, espe-
cially the reptiles. The two most popular groups, and also those 
most likely to be seen by visitors, are the chameleons and the day 
geckos. And yet the quality of the photographs and information 
presented about these diurnal reptiles does not measure up to that 
given for frogs, the group which includes the greatest number of 
species that are unlikely to be encountered by visitors. 

The authors have done professional herpetologists a service by 
providing details of frog reproductive biology, sonagrams (Ap-
pendix 5), and information regarding original and current names 
(Appendix "3" = 4), however, this extra material will probably 
never be used by the average owner of this guide. Professionals 
will also find the gazetteer in Appendix 7 of use, but, for the pre-
cision needed in scientific work, it will still be necessary to use 
maps, GPS devices, and more detailed Madagascar gazetteers such 
as the one published by the United States Board on Geographic 
Names (1989) which includes 35,000 localities with coordinates. 

It is a bit startling to see the publication of new subgenera, spe-
cies, and subspecies in a field guide, especially one that is pri-
vately published by the authors. Glaw and Vences seem to be 
aware of the controversial nature of describing new taxa in pri-
vately published and unreviewed books and journals as they at-
tempt to justify their actions in the Introduction. Many of the new 
species discovered in Madagascar (by Glaw, Vences, and others) 
have been recently described either in non-technical, non-peer 
reviewed, pet-keeping magazines; non-peer reviewed amateur 
journals; or journals with a very limited peer review process. The 
advantages of such sources for publication are obvious: rapid 
publication, and without the burden of having to convince re-
viewers that the newly described taxa are valid. For example, many 
professional journals would probably not accept papers describ-
ing new subgenera in the manner of those established for 
Mantidactylus by Glaw and Vences in their field guide, because 
they presented no evidence that these groups form monophyletic 
clades. Their diagnoses (Appendix 1) are purely phenetic and in-
clude ecological data, conditions which almost assure paraphyly 
in large groups such as Mantidactylus. Furthermore, it appears 
they rather uncritically accepted information from the literature 
in defining these taxa and may not have verified the diagnostic 
characters for every included species. Given the primitive state 
of systematics of Madagascan frogs, establishment of these four 
subgenera of Mantidactylus, and the additional seven by Dubois 
(1992), seems premature, and will likely cause confusion later 
on. Furthermore, the formal naming of subgenera (why not use 
informal species-groups?) serves no real purpose other than per-
haps assuring authorship should it ever be decided that the sub-
genera, or parts of them, deserve generic rank. 

The authors mentioned that Boulenger is the champion among 
the early describers of Madagascan frogs in the sense that he has 
the highest number of named species that are still valid. Glaw 
and Vences would do well to take a lesson from their own writ-
ings. History will judge them not by how many taxa they have 
described, but by the quality of their work and how well it stands 
the test of time. 

Other than the changes mentioned above, the field guide gen-
erally follows the nomenclature of recent revisions and is up-to-
date. Two exceptions are the unexplained decision not to use the 
name Opluridae (Frost and Etheridge 1989) for the Madagascan 
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iguanians, and their rejection of the modification of boine snake 
classification presented by Kluge (1991), in which Acrantophis 
and Sanzinia are placed in the synonymy of Boa. Glaw and 
Vences's reasons to reject Kluge's classification, by making a com-
parison to iguanian classification, and claiming that changing the 
taxonomy would cause confusion in the "worldwide conserva-
tion administration" are not convincing, and probably reflect Glaw 
and Vences's disregard for cladistic principles, as is suggested by 
their naming of phenetic subgenera. 

As Glaw and Vences wrote in the preface, if they were typi-
cally German (like Helmut and Kurt, two German students with 
whom Glaw and Vences draw comparisons to themselves), and 
waited until the knowledge of the Madagascan herpetofauna was 
complete before attempting to produce such a book, they would 
never have been able to start. Perhaps more than anyone else, 
Glaw and Vences are acutely aware of the limitations of their field 
guide. 

Despite the errors, unbalanced subject matter, uneven quality 
of figures, problems using the guide to identify species, the ques-
tionable procedure of taxonomic revision in an unreviewed and 
privately published book, incompleteness, and its almost imme-
diate antiquation (many more species of amphibians and reptiles 
will certainly be described over the next few years), this is a use-
ful book, and the authors are to be admired for the enormous 
amount of work that went into its production. 
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Revision of the Neotropical Snake Genus Chironius Fitzinger 
(Serpentes, Colubridae). J. R. Dixon, J. A. Wiest, Jr., and J. M. 
Cei. 1993 (actual publication date is 15 January 1995). Monografie 
XIII. Museo Regionale di Scienze Naturali — Torino. 279 pages, 
6 composite (3 each) color plates. Hardcover. Approx. US $80 + 
shipping. ISBN 88-86041-05-5. 

LAURIE J. VITT 
Oklahoma Museum of Natural History and Department of Zoology 

University of Oklahoma, Norman, Oklahoma 73019, USA 

In many areas of the New World tropics, snakes in the genus 
Chironius are among the most abundant diurnal snakes. Never-
theless, for field herpetologists, they can be among the most dif-
ficult to find and once found, they can be even more difficult to 
capture. Because many localities contain several species, all of 
which appear superficially identical, capture and scale counting 
is the only way to confirm identification and in some instances 
that even fails given the available keys prior to Dixon et al. I have 
always viewed these snakes as herpetologist watchers, as they 
most certainly capture and integrate images of every continuously 
moving object in their field of vision. If the object is not food, the  

snakes slide away, equally agile on ground or in vegetation. I 
suspect that a vast majority of individuals are never seen simply 
because they have detected the presence of a herpetologist (clearly 
not differentiating "herpetologist" from all the other potentially 
threatening moving objects) long before the herpetologist is within 
his/her own snake detection range. Luckily for persistent herpe-
tologists, the headlight is not part of the evolutionary history of 
Chironius. Consequently, as they sleep on vegetation, having been 
convinced by their evolutionary past that they are safe from most 
predators, they can easily be detected and captured. A vast major-
ity of Chironius that I have found were captured at night and I 
have always been amazed at how "rare" they appear to be during 
the day. 

In their revision of the genus Chironius, Dixon et al. begin by 
carefully reviewing the history of the genus name and the confu-
sion in early literature. Linnaeus (1758) first described three of 
the currently recognized species under the genus Coluber. Even 
though the genus name Chironius was first used in 1826 by 
Fitzinger, it was not until the 1920s that Chironius became widely 
used. The authors recognize 20 taxa. 

Twenty tables of morphological data precede species accounts 
providing the basis for what follows. The amount of work that 
went into compiling and summarizing those data, based on ex-
amination of 2978 specimens, is simply overwhelming. Whether 
one agrees or not with Dixon et al.'s taxonomy, the data are made 
available for all future workers in a concise and clear format. Fur-
thermore, where significant variation exists within taxa, additional 
tabular data are provided so that the reader has access to data on 
which taxonomic decisions were based. 

The key is straight forward and relatively easy to use as snake 
keys go. The authors have carefully avoided using color charac-
ters for those species in which there is geographic or ontogenetic 
variation and this should reduce confusion and hopefully will force 
non specialists to work their way through the keys rather than 
guessing identity based on color and pattern. 

Chironius fuscus from the Rio Xingu, approximately 60 km SE 
Altamira, Para, Brazil (1987). Photo by L. J. Vitt. 

Following the tables and key are systematic accounts, first for 
each species and where applicable, with subspecies embedded. 
The systematic accounts are thorough, following standard format 
and including figures of relevant taxonomic characters (e.g., 
hemipenes, color patterns) and black and white photographs where 
appropriate. The distribution maps are spot locality maps so we 
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know where the material for descriptions was collected. Each ac-
count describes in detail variation that has been observed in the 
specimens examined providing the reader the opportunity to make 
critical identification decisions when key characters are ambigu-
ous. 

The life history accounts for each species provide an incredible 
amount of useful information that typically does not appear in 
taxonomic accounts and demonstrates how much data can be col-
lected from individual museum specimens. We learn that Chironius 
are primarily frog eaters, and indeed, most of their diet consists 
of typically nocturnal species (hylids, leptodactylids, the lizard 
Hemidactylus mabouia). The important point is that the assem-
blage of natural history data compiled in this publication has the 
potential to generate numerous testable hypotheses about the ecol-
ogy and behavior of these fascinating snakes. The data themselves 
suggest interesting questions that would not be asked otherwise. 
As environments throughout the world are being heavily impacted 
by man our only ammunition is real data on the organisms that 
comprise biodiversity on a local level. Lack of this information 
as development decisions are being made is akin to building a 
legal defense with no evidence. 

Also within the life history accounts are behavioral observa-
tions that not only are extremely accurate but also suggest nu-
merous hypotheses that could spawn additional research. We even 
learn the ecto and endo parasites to which these snakes are hosts. 

The life history accounts clearly showcase the value of mu-
seum specimens in general (see also Greene 1986, 1994). With 
modem comparative methods (e.g., Harvey and Pagel 1991; 
Brooks and McLennan 1991) one could potentially reconstruct 
the evolutionary history of diet, reproductive characteristics (e.g., 
clutch and egg size), or examine the coevolution of host and para-
sites in Chironius (given a well supported phylogeny). 

In the character summary on p. 24, Dixon et al. argue that the 
large eyes (and presumably keen eyesight) are adaptations for 
finding frogs and other prey that move "quickly and erratically." 
An alternative hypothesis is that large eyes and keen eyesight 
(which must have evolved early in the lineage) originally arose 
as an adaptation to detect and escape from predators and second-
arily serves well for capturing fast moving prey. The data pre-
sented on diet suggest to me that Chironius are searching for prey 
that are typically inactive during the day and adds credence to the 
alternative notion that large eyes and keen vision may have arisen 
for predator avoidance rather than prey capture. As more diet data 
are collected and analyzed, it may be possible to test these com-
peting hypotheses by examining the topology of diets on an inde-
pendently derived cladogram for the genus. 

The discussion of interspecific relationships and zoogeogra-
phy (some 35 pages) is fascinating and should catch the attention 
of researchers working with a variety of organisms. Dixon et al. 
construct a phylogeny based on shared derived morphological 
characters, which, by their own admission, is only as good as the 
quality of the characters. It was not entirely clear to me why the 
phylogeny was constructed "by hand," given the numerous cla-
distic analyses packages available (e.g., PA UP, Swofford 1991; 
MacClade, Maddison and Maddison 1992). They then review 
Cenozoic history concentrating on Central and South America to 
set the stage for an interpretation of the historical zoogeography 
of Chironius. On page 222, Dixon et al. present the earlier phylo-
genetic hypothesis against a geological time frame and support 
their construct with published data on the history of the Amazon 
and surrounding regions. The authors indicate that their scenario 
is speculative, which is of course clear in reading it. However, the 
historical scenarios are interesting in themselves, and if taken as  

potentially testable hypotheses, should serve well to generate fur-
ther discussion and research. Some alternative hypotheses are not 
considered, and I refer the reader to the section on zoogeography 
(p. 599) of the recent book on Amazonian lizards by Avila-Pires 
(1995) for an insightful discussion of these. 

A brief summary of taxonomic changes makes it easy for the 
reader to determine what is new and two appendices, one of speci-
mens not examined, the other of specimens examined, will direct 
interested systematists to the material on which this study was 
based. 

At the end of the book is a series of color plates which, when 
coupled with the fact that no other tropical snakes have 10 or 12 
dorsal scale rows, should make it ridiculously easy for anyone to 
immediately determine whether or not the snake that is chewing 
up their arm is a Chironius (as opposed to a Philodryas, for ex-
ample!). More importantly, the color variation shown for all of 
the Chironius for which photographs were used clearly indicates 
the importance of key morphological characters in the identifica-
tion of these snakes. 

Overall, the errors and ambiguities are minimal and easily re-
solved. Tables are at first confusing because subspecies are listed 
in alphabetical order without the abbreviation for the genus, or, 
when subspecies exist, spelling out of the specific epithet. The 
reader has to turn to species accounts to determine which are spe-
cies and which are subspecies. For example, under monticola are 
m. cochranae, m. foveatus, m. multiventris, and m. septentrionalis, 
in that order. In fact, m. cochranae, m. foveatus, m. multiventris 
and m. septentrionalis are subspecies of C. multiventris, not of C. 
monticola. More careful formatting in the first table could have 
avoided this confusion. 

The word "oviducal" is used incorrectly throughout for "ovi-
ductal." This error somehow entered the life history literature prior 
to 1970 and still appears in some papers published by major sci-
entific journals. "Oviductal" refers to things (usually eggs) in the 
oviduct, there is no structure called an "oviduc" (Smith et al. 1989). 

In the Definition of the genus Chironius on p. 19, I would have 
added the descriptor "thin-bodied" or "streamlined" as all mem-
bers of the genus are exactly that. Even the Description on the 
same page fails to mention the fact that all species are long and 
slender. Indeed, it is not until p 236 that we learn that these snakes 
have "...attenuated bodies, relatively long tails...." 

Not all frog names are up to date. For example, "Hyla rubra" is 
now Scinax rubra (Duellman and Wiens 1992). 

Color plates are not listed in the Table of Contents. 
The use of quotes with periods and commas is incorrect through-

out. Terminal quotes belong outside of the periods or commas, 
not inside, regardless of whether the periods or commas are part 
of the quote (Anonymous 1972, p. 39). 

I have no doubt this will be a classic and should be on the shelves 
of all serious herpetologists working in the tropics. The combina-
tion of detailed species accounts, accurate distribution maps, dis-
cussion of variation, and summaries of morphological and life 
history data make this a particularly thorough and valuable con-
tribution to tropical herpetology. Systematists can feel comfort-
able identifying their specimens (if the authors haven't already 
done their work for them), cladists can play with the data and 
possibly combine them with molecular characters, and ecologists 
and behaviorists interested in these snakes should not be bogged 
down with identification problems if this book is used properly. 
Moreover, the zoogeography section contains enough testable 
ideas to keep biogeographers interested in snake evolution busy 
for years to come. This is a "must buy" book for any serious tropi-
cal herpetologist. 
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Portland, Oregon 97207, USA 
e-mail: STAN@sbit,sb2,pcbc.edu  

This volume serves as a review of the integumentary system of 
amphibians. It will be the first volume in a series to deal with 
various aspects of amphibian biology in a corollary fashion to 
Biology of the Reptilia. 

The preface to the series by Harold Heatwole reviews past and 
present attempts at reviewing amphibian biology and correctly 
recognizes a gap in both coverage and currency. The clear com-
prehensive coverage of Moore's Physiology of the Amphibia stood 
as foundation for reviewing the literature and delineating signifi-
cant gaps in our understanding. These various volumes are now 
20-30 years out of date. 

The preface to volume 1 by Heatwole and George Barthalmus 
delineates the unique position the amphibian integument plays in 
their biology. Besides interfacing in mechanical ways with the 
environment there are significant mass fluxes of gases, water, and 
salts. In conjunction there are numerous glands with a plethora of 
chemicals unmatched in any vertebrate group. 

Chapter 1 by Harold Fox nominally covers the structure of the 
integument. In reality, most of the chapter deals with aspects of 
development of the dermis and epidermis. The chapter is short. 
Fox has already published a series of reviews on the amphibian 
integument throughout the 1980's and this chapter is an update of 
those reviews. I feel this is a shortcoming since a comprehensive 
review is not present in this chapter. 

Chapter 2 by Michael Warburg, Dina Lewinson, and Mira 
Rosenberg nominally covers the ontogenesis of the amphibian 
integument. The actual coverage is an in-depth analysis of larval-
metamorphic changes in two species, Pelobates syriacus and 
Salamandra salamandra. The chapter is well written and reason-
ably well illustrated. The micrographs are clear though not crisp. 

Chapter 3 by Sally Frost-Mason, Randall Morrison, and Ken-
neth Mason covers pigmentation. There is a major emphasis on 
development and biochemistry of the pigments. There is an at-
tempt to correlate structure and function but with little regard for 
the work of others. For instance the discussion of chromatophore 
units in Hyla fails to acknowledge the contributions of Hans 
Nielsen in this genus. There is no synthesis of the biologic role of 
color in amphibians. 

Chapter 4 by Uri Katz and Wolfram Nagel is on the biophysics 
of ion transport across the skin. Unlike the preceding three chap-
ters there is no attempt to deal with developmental or ontogenetic 
changes. The authors are clear that this chapter is not a compre-
hensive review and provide references for those interested. A lu-
cid, organized presentation of both sodium and chloride transport 
is presented. I was left wanting more on the regulation of these 
transport processes. 

Chapter 5 by Dan Stuffier is on the role of cutaneous acid-base 
electrolyte exchange in organismic pH regulation. This is a nar-
row topic, but the information presented is comprehensive and 
state of the art. There is a consistent attempt to deal with mecha-
nism and control. 

Chapter 6 by Bob Parsons is on the effects of skin circulation 
on water exchange. Again a narrow but significant topic given 
the role of the skin in water uptake. The chapter is well written 
and provides a comprehensive picture with regulation as a unify-
ing perspective. 

Chapter 7 by Gary Malvin is on the cardiovascular regulation 
of cutaneous gas exchange. The topic is narrow, the review fo-
cussed, and regulation is emphasized. There is an excellent bal-
ance of theory and data. 

Chapter 8 by David Booth deals with the effect of unstirred 
layers on gas exchange. Unstirred boundary layers develop around 
the surface of any object in a fluid. Whether they significantly 
influence cutaneous gas exchange or impact the biology of am-
phibians is still conjectural. The chapter is well written and pro-
vides a good theoretic framework. 

Chapter 9 by Vittorio Erspamer is on bioactive secretions. This 
chapter is the foundation and tour de force of the book. The chap-
ter represents 40% of the book and contributes to the decision to 
dedicate the whole volume to Dr. Erspamer. The chapter is a fas-
cinating compilation of the biogenic amines, bioactive peptides 
and alkaloids found in amphibian skin. The characterization, phy-
logenetic distribution and physiologic effects of these substances 
on a variety of preparations are presented. This chapter alone 
would make the book a worthwhile reference. The potential evo-
lutionary and ecological questions this synthesis opens up are 
exciting. 

Chapter 10 by Lynne Houck and David Sever is on the role of 
skin in reproduction and behavior. This chapter represents the 
nominal bridge to the second volume of this series on social be-
havior. The emphasis of this chapter is on how integumentary 
structures interface with behavior to impact reproductive success 
and then how their phyletic distribution can be used to infer their 
evolution. The role of pheromones and chemical signals in repro-
ductive behavior, territorial interactions and as anti-predator events 
are comprehensively reviewed. I very much enjoyed the synthetic 
attempt to cover various levels of biologic organization in this 
chapter. 

Herpetological Review 27(2), 1996 	 97 



Chapter I I by George Barthalmus is on the biologic roles of 
skin secretions. The actual coverage is an analysis of skin glands 
in Xenopus as they relate to predatory defense, microbial defense 
and reproduction. Though the focus is narrow and not reflective 
of the title, the data are interesting and well presented. 

The book suffers from a major flaw, there are significant gaps 
in the topics covered. A book whose aim is to be the definitive 
reference on the amphibian integument and not deal with topics 
like the regulation of and differences in the rate of water exchange 
across the integument seems very myopic. Some of the most sig-
nificant discoveries in amphibian integumentary biology, like re-
duced evaporative water loss in certain arboreal species, are not 
mentioned or described. This is an editorial decision and not the 
responsibility of the authors. Couple this to the titles of many 
chapters not reflecting the narrow perspective presented indicate 
to me an abdication of editorial responsibility of a volume whose 
goal is to rival Biology of the Reptilia. 

Despite the narrow perspective of many chapters and the gaps 
in topic coverage, what is presented is first rate and professional. 
The book will serve as an excellent reference for the topics cov-
ered. Whether every biologist interested in amphibians will need 
a personal copy is problematic. Clearly this volume should be in 
every school's research library. 

Pleistocene Amphibians and Reptiles in North America, by J. 
Alan Holman. 1995. Oxford University Press, New York, and 
Clarendon Press, London. 243 pp. Hardcover. US $65.00. ISBN 
0-19-508610-4. 

JAMES D. GARDNER 
Department of Biological Sciences and 
Laboratory for Vertebrate Paleontology 

University of Alberta, Edmonton, Alberta, T6G 2E9 Canada 

With its climatic fluctuations and alternating glacial and inter-
glacial episodes, the Pleistocene Epoch surely qualified as a time 
of environmental crisis. In North America numerous genera and 
some families of large mammals went extinct during this interval 
(e.g., Martin 1984), as did many genera of birds (e.g., Steadman 
and Martin 1984). The fate of amphibians and reptiles during the 
Pleistocene, however, is less well-appreciated. Pleistocene Am-
phibians and Reptiles in North America, the first comprehensive 
treatment of North American Pleistocene herpetofaunas, attempts 
to address this situation. J. Alan Holman is well-qualified to tackle 
such a project, because since the late 1950's he has been actively 
involved in the study of North American Cenozoic herpetofaunas. 

The main body of this book consists of eight chapters. Follow-
ing the brief introductory chapter (pp. 3-4), chapters two (pp. 5-
20) and three (pp. 21-28) summarize, respectively, the North 
American Pleistocene and history of the North American pre-Pleis-
tocene herpetofauna, from the Late Cretaceous to Pliocene. Al-
though some might question the relevance of pre-Pleistocene am-
phibians and reptiles in a book devoted explicitly to Pleistocene 
herpetofaunas, I applaud Holman's desire to present the latter in 
an historical context. All too frequently we tend to view popula-
tions or taxa in isolation, forgetting that they are part of an his-
torical continuum. 

Chapter Four (pp. 29-81) is an annotated, systematic checklist 
of the 230 nominal species of North American Pleistocene am-
phibians and reptiles. Familial and generic accounts are concise; 
each briefly describes the general appearance, habitats, and geo-
graphic range of extant members in North America. Abbreviated,  

generalized osteological diagnoses are also presented for each fam-
ily. Accounts are complemented by illustrations of 43 extant spe-
cies with Pleistocene records. 

Our understanding and interpretations of taxa known as fossils 
depend absolutely on our ability to reliably identify these taxa. It 
is thus fitting that the fifth chapter (pp. 82-98) briefly describes 
the skeletal elements that are commonly used to identify Pleis-
tocene amphibian and reptilian taxa (e.g., ilia for anurans and trunk 
vertebrae for snakes) and each of these element's taxonomically 
more useful attributes. Descriptions in this chapter are illustra-
tive; persons seeking detailed osteological diagnoses for particu-
lar taxa will have to delve into the primary literature. Illustrations 
of bones from 53 species with Pleistocene occurrences depict all 
of the key features reviewed in this chapter. Holman repeatedly 
advises would-be Pleistocene paleoherpetologists to make exten-
sive use of comparative extant collections and develop an appre-
ciation for patterns of variation within and among taxa. This ad-
vice is applicable to systematists in general, regardless of their 
group(s) of interest. 

Chapter Six (pp. 99-179) is the core of this volume: it reviews 
170 Pleistocene sites (three in Canada; the remainder in the lower 
48 states), grouped under eight geographical regions, that have 
yielded amphibian or reptilian fossils. Accounts for each site in-
clude a brief description of its location and sedimentology, in-
ferred depositional environment and age, and relevant comments 
and references. Accounts for more important sites—e.g., typically 
those with diverse faunas—also include a faunal list. Each re-
gional section ends with a systematic checklist of its known Pleis-
tocene species, cross-referenced by sites. This summary of known 
North American Pleistocene herpetofaunas will be useful to (and 
welcomed by) workers in many fields. 

Chapter Seven (pp. 180-199) compares region-by-region how, 
if at all, the geographic ranges of amphibians and reptiles changed 
through the Pleistocene. Chapter Eight (200-211) first assesses 
the validity of the 17 nominal species and three nominal subspe-
cies of currently recognized North American Pleistocene amphib-
ians and reptiles (Holman concludes that 12 species and two sub-
species are valid), then examines patterns of extinctions. To my 
knowledge, there is nothing particularly revolutionary nor con-
tentious in either of these interpretive chapters. Compared to large 
mammals and birds, North American Pleistocene herpetofaunas 
were surprisingly stable, with only about 5.4% of species becom-
ing extinct. Further, herpetofaunas in unglaciated areas also tended 
to stay put, suggesting that taxa readily adapted to long term cli-
matic changes and associated biotic perturbations. Holman sum-
marizes contemporary explanations for the stability of the North 
American Pleistocene herpetofauna, but he does not commit him-
self to any one theory. As he sagely observes, until we acquire a 
deeper understanding of how modem amphibians and reptiles re-
spond to environmental changes, our explanations for the resil-
iency of the North American Pleistocene herpetofauna will re-
main speculative. 

Given Holman's recent work on Pleistocene amphibians and 
reptiles from Europe (e.g., Holman 1992, 1993; Holman et al. 
1990), I was surprised that he did not take the opportunity to com-
pare the Pleistocene herpetofaunas of North America and Europe. 
If such comparisons are feasible they may prove most interest-
ing, because the timing and rates of extinction between Pleis-
tocene mammals on the two continents show intriguing differ-
ences (Martin 1984). 

A reference list of 265 articles, followed by general, site, and 
taxonomic indices complete this book. Unfortunately, the gen-
eral index appears to belong, at least in part, to a different book. 
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In total, 43 pen-and-ink drawings are presented: five of these are 
maps; the remainder depict extant species and bones from spe-
cies with known Pleistocene occurrences. About one-quarter of 
the species reported from the Pleistocene, including most holo-
types of Pleistocene species, are figured. Most of the figures in 
this book have been taken from other published sources and, thus, 
are of varying styles and quality. 

Holman's goal in Pleistocene Amphibians and Reptiles in North 
America is to examine "the Pleistocene amphibians and reptiles 
of the North American continent (excluding Mexico) with em-
phasis on their ecological relationships and patterns of evolution 
and extinction" (p. 4). Holman has also directed his book at a 
more general scientific audience. Within these parameters, I feel 
that Holman's book adequately accomplishes its objectives. Aside 
from some typographical errors and the above-mentioned prob-
lem with the general index (surely the publisher's blunder), I have 
only one concern about this book. Although I can sympathize 
with the dilemma of trying to present a balanced account satis-
factory to both specialists and novices, I feel that in some in-
stances Holman catered to the latter audience too much. Specifi-
cally, some discussions were overly simplified and supporting 
documentation was often sparse. For example, in the overview of 
the North American pre-Pleistocene herpetofauna several fossil 
taxa were omitted (e.g., the extinct Albanerpetontidae and the 
enigmatic latest Cretaceous frog Theatonius). Further, although 
several papers (e.g., Tihen 1964; Estes 1970; Hutchison 1992) 
are relevant to the discussion in Chapter Three, Holman cited only 
Estes and Baez's (1985) paper. Such sparse documentation is an-
noying, because it needlessly complicates the task of tracking 
down pertinent references. I must temper my comments at this 
point, by acknowledging that this book alerted me to several pa-
pers, relevant to my own work, of which I was previously un-
aware. 

In conclusion, I was generally pleased with Pleistocene Am-
phibians and Reptiles in North America. This book is an up-to-
date, readily accessible summary of our current understanding of 
North American Pleistocene herpetofaunas. As such, it stands as 
both an invaluable reference and a source of potential ideas for 
future research. 
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Note added in press: J. A. Holman and the publisher have just in-
formed me that, aside from a few advance copies, all copies of Pleis-
tocene Amphibians and Reptiles in North America have been rebound 
with the correct general index.—JDG. 

Snakes of the United States and Canada: Keeping Them 
Healthy in Captivity: Volume 2 Western Area, by John V. Rossi 
and Roxanne Rossi. 1995. Krieger Publishing Co., Malabar, 
Florida. 342 pp., 106 color photographs. Hardcover. US $69.50. 
ISBN 0-89464-808-X. 

LAN! LYMAN-HENLEY 
Division of Science & Mathematics. Mississippi University for Women 

Columbus, Mississippi 39701, USA 

Despite the growing popularity of snakes as pets, there is a defi-
nite shortage of books dealing with the husbandry of native spe-
cies. Much of the information available to people interested in 
keeping snakes—whether professionally or as interested layper-
sons—deals with a few well-known types (e.g., corn snakes) or 
exotics (e.g., pythons). With this problem in mind, I recommend 
this book to anyone interested in the husbandry of native snakes 
of western North America, be they laboratory researchers or moth-
ers dealing with the snake Junior insists on bringing home. This 
book contains a wealth of information and is a worthwhile book 
for herpetoculture. However, with that "bottom line" assessment, 
there are a great many (mostly minor) flaws that I hope can be 
remedied in later editions. 

One theme raised frequently in this book concerns the herpe-
toculture of native species as a means of preservation and build-
ing a knowledge base. The authors rightly point out that methods 
that work for four or five well-known genera don't necessarily 
apply to the other 50. The argument is brought up in favor of 
keeping various native species, including the less flashy ones, 
since the discovery that a population or species is in danger may 
not leave time to discover proper requirements for its protection 
(including captive propagation). The Rossis also tread on the con-
troversial topic of relaxing regulations regarding captive mainte-
nance and breeding—a topic that tends to arouse heated debate. 
They return to this discussion in several individual accounts re-
garding protected species. 

Although the contents list four separate parts, this book is re-
ally organized into two distinct sections. Part I (Keeping Snakes: 
General Care) deals with various aspects of snake biology and 
husbandry, while Parts II, III, and IV are all species accounts. 
Part II deals with the majority of Western species, Part III with 
venomous species, and Part IV with assorted subspecies that are 
more thoroughly treated in Volume I. 

In general, the editing of Part I could have been much better. 
There are enough grammatical errors and misspellings to be an-
noying. Anthropomorphic language is frequently used (i.e., a snake 
being "bored with the same food item") and odd terminology is 
common (i.e., "pop the snake," referring to everting the 
hemipenes). The writing itself is also occasionally awkward and 
the organization sometimes seems haphazard as topics are often 
repeated in different sections. A few specific examples include a 
"Summary" section that has the same heading level as the section 
it is summarizing and tables that list snakes in alphabetical order 
by common name only. Although the individual accounts do in-
clude scientific names, it would be helpful to include these in the 
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tables as well. Many laypersons may prefer this alphabetical ap-
proach, but it should be consistent throughout the book. The cita-
tion format is also inconsistent. Likewise, the tone of the book 
often changes abruptly. At points there is the assumption of a large 
technical and medical knowledge on the part of the reader, while 
in other places the writing is extremely elementary, leading to a 
difficulty in assessing the target audience for this book. This is 
especially true with the medical portions of the book where the 
first author, himself a DVM, too often writes as if reptile-familiar 
veterinarians are available everywhere (which is sadly still far 
from true). At times it is unclear which treatments require the aid 
of a veterinarian and those which may be accomplished by the 
educated layperson. 

Most of the information contained in this book appears to be 
well-researched and sound, but there are a few subjects which do 
not seem quite up to par. Despite their laudable approach of tai-
loring husbandry to particular species' needs, the authors make 
several comments to the contrary. A place this repeatedly comes 
up involves diet. The authors suggest training captive snakes of 
most species to feed upon domestic mice, if necessary by scent-
ing them with natural prey items. This seems to be counter to 
their aim of species-specific husbandry and catering more to the 
amateur snake-keeper with limited funds and limited access to 
natural prey items. Another example involves group housing of 
snakes. It is stated that snakes should not be housed together out-
side of breeding seasons, at one point making the statement that 
"juveniles of all species do better alone" (p. 60). I can however 
think of several studies suggesting the opposite among natricine 
snakes alone, and in personal experience I have found no better 
way to stimulate poor feeders than to place them in a group of 
similar-sized conspecifics. 

Another element I have some disagreement with concerns hi-
bernation/brumation/winter cool-down. Cool-down using the 
area's naturally occurring winter climate is recommended, but 
the authors need to better describe what problems and conditions 
to avoid in natural "brumatoriums." An unusually cold night can 
be quite devastating even to a local species if it is not housed in a 
suitably insulated place. The Rossis also seem to be under the 
impression that "artificial brumation" does not allow for any ac-
tivity on the part of the snake, especially regarding drinking, which 
is simply false. Other questionable claims include the assertion 
that no snakes should be cooled in groups, and that two months is 
thought to be the minimum time for cool-down. 

A few other particular statements also raise an eyebrow, some 
of which I will list here in example. The suggested "humane" 
killing of rodents by placing them in small airtight jars may sur-
prise many animal care committees, and comments regarding 
hybrid vigor and the detriments of reduced gene flow (in favor of 
releasing some captive snakes) are bound to displease some ecolo-
gists. I found the suggestion to cover neonate water bowls with a 
lid with a hole in it dangerously reminiscent of a trap that could 
easily drown entrants. Two topics that needed more description 
or literature support were the suggestion that tail stripes could be 
used to sex snakes and something called "Cage Complacency 
Syndrome." 

A topic not touched upon which may be of use would be meth-
ods of marking individuals for identification. This was odd given 
their emphasis on thorough record keeping, an extremely posi-
tive and a most helpful suggestion for anyone keeping several 
snakes. 

Many of the problems of Part I, notably, both the writing qual-
ity and literature citations, are largely resolved in Parts II—IV. The 
photographic plates are nice, though it would be helpful if the  

text entries referred to the appropriate plate and vice versa. Each 
entry is a fairly complete description of the species in question, 
though it would not replace a good field guide. It is clear that the 
authors attempt to keep up with the current usage of names, but it 
would also be helpful if they included prior names and key cita-
tions on which their naming decisions are based. They do com-
ment on nomenclatural problems in the section on garter snakes, 
a group in particular systematic flux. 

Each entry in Parts II and III (and a few in Part IV) includes a 
summary box with a range map, species name (common and sci-
entific), a "Maintenance Difficulty Index," average size, food, 
cage size, substrate, ventral heat, UV light, temperature range, 
and special considerations. The sections on food through tem-
perature range serve as a quick reference to general housing re-
quirements tailored to the particular species and are elaborated 
upon in the text. It is often unclear whether snakes benefit from 
UV light, but the authors cite evidence for or against its use in 
particular species."Special Consideration" includes any warnings 
regarding diet, likely parasitism, behavioral tendencies, etc. This 
is also where venomous or protected species are noted. The Main-
tenance Difficulty Index operates on a useful 5-point scale, with 
I being easiest and 5 most difficult (there are a very few 5+ ani-
mals described, such as the spotted leafnose snake, Phyllorhynchus 
decurtatus), but the scale probably does not need to be described 
in every entry. 

There are consistent reports on known sensitivities to antibiot-
ics or anti-parasite drugs, as well as species tendencies toward 
various health problems. A useful recipe for "Swamp Tea" (an 
acidic, swamp-like water made with tea) is given in the Graham's 
crayfish snake (Regina grahamii) account. This may have been 
better placed in the Housing section of Part I with other such 
maintenance details. 

Several species with populations in danger are discussed in de-
tail. Protected snakes are noted (including states in which they 
are protected), and the authors state that they do not suggest pri-
vate collection of these animals (although the previously noted 
opinions regarding legal captive propagation are usually reiter-
ated). In light of the great care taken to describe such predica-
ments, I was surprised to find the San Francisco garter snake 
(Thamnophis sirtalis tetrataenia) not listed as being protected 
despite its inclusion on the Federal Endangered Species list. 

The bias towards switching every possible species to feeding 
upon domestic mice again rears its head, to the point where Food 
entries in the summary boxes almost invariably include "mice," 
thereby no longer reflecting the animals' natural diet. 

Part III deals with venomous species, and opens with some 
guidelines to safety procedures and additional housing sugges-
tions, as well as a disclaimer that the authors believe that no ven-
omous snake should be handled except in the case of medical 
emergency. They also are careful to warn of venom toxicity and 
known fatalities in the individual accounts, and repeat their warn-
ing against handling venomous snakes despite seemingly calm 
dispositions. Part IV includes very brief summaries of species 
treated more completely in Volume I. 

Despite its many small faults, I still recommend this book be-
cause of the paucity of herpetoculture references for native Ameri-
can species. Unfortunately, the high price will make it less attrac-
tive to those interested amateurs who would benefit most from it. 
I am always on the lookout for such practical and useful books to 
recommend to "budding herpetologists," and I even learned a few 
new tricks from this one. I was personally pleased by the entire 
section devoted to garter snakes, including a reference to a lon-
gevity record for coast garter snakes (Thamnophis elegans 
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terrestris) which was set by a snake of mine. I plan on keeping 
my copy of this book handy to help deal with the frequent calls I 
receive from students, mothers, and neighbors asking not only 
for identification but also for information on "how to keep it." 

A Field Guide to Reptiles and the Law, by John P. Levell. 1995. 
Serpent's Tale Books, Excelsior, Minnesota. 240 pp. Softcover. 
US $29.95. ISBN 1-885209-03-7. Available from Zoo Books, 464 
Second St., Excelsior, Minnesota 55331, USA. 

JOHN MORIARTY 
Hennepin Parks, 3800 County Road 24 

Maple Plain, Minnesota 55359, USA 

A Field Guide to Reptiles and the Law is an up-to-date guide to 
the state and U.S. laws effecting reptiles and amphibians. Levell's 
book covers CITES, the U.S. Endangered Species Act, and mis-
cellaneous federal regulations, but the majority of the book deals 
with state regulations. Listings of state endangered and threat-
ened species are accurate and current. The book also covers state 
regulations on commercial and non commercial harvest, impor-
tation of native and exotic species, and some unique regulations. 
One of the main things the state section reveals is the lack of 
regulations in many states. 

One example is my state, Minnesota. It is illegal to possess or 
collect endangered and threatened species without a special per-
mit. This protects five-lined skinks, Blanding's turtles, and wood 
turtles. There are commercial regulations and licenses for snap-
ping turtles and frogs (there is no definition of "frogs" in state 
regulations, so by default it includes all anurans). The commer-
cial and non-commercial taking of snapping turtles requires a 10-
inch minimum carapace width. Frogs can not be sold as bait be-
tween March 31 and May 16 (the closed season for bass) and 
only northern leopard frogs and bullfrogs can be taken for pur-
poses other than bait (biological supply trade). The taking of other 
species of frogs for the pet trade or other uses appears to be un-
regulated. There are 30 species, including all of the snakes, that 
have no protection and an additional 17 species with only partial 
protection. The Minnesota Department of Natural Resources 
doesn't even have the authority to regulate most amphibian and 
reptile species. 

Minnesota's regulations are similar to many states where there 
is a good endangered species law (except for North Dakota, Utah, 
West Virginia, and Wyoming), poorly written commercial turtle 
rules, a wide open bait frog law, and little or no protection for the 
rest of the species. There are a number of states that ban the com-
mercial trade of native amphibians and reptiles, but do not allow 
for the trade of captive bred specimens. There should be a per-
mitting system that would allow trade in captive bred amphib-
ians and reptiles, as is commonly found with many bird and mam-
mal species. 

The most complete reptile and amphibian regulations are found 
in Maryland. Maryland has a good threatened and endangered 
species law, well written native species laws including taking, 
importation, commercial trade, and captive maintenance regula-
tions. If you live in Maryland send your Department of Natural 
Resources (DNR) a thank you note. If you live in another state 
you might consider sending your DNR a copy of this book. 

There are a number of "interesting" laws found in the book. 
One of these is Kansas's taking law under which one can take 
unprotected amphibian and reptile species (68 of 97 species) by 
firearms (except machine guns), bows, crossbows, traps, dead- 

falls, snares, nets, dogs, and poison. I always thought Kansas had 
a wealth of herpetologists because of the reputation of KU, but I 
guess it is because of the thrill of going on a toad hunt with the ol' 
12 gauge. Many other states have equally absurd taking laws, 
while other states don't appear to prohibit any method of taking. 

In Massachusetts there is an extensive listing of non-native spe-
cies that can be imported. Part of the list includes pythons and 
boas (Boidae) stating that a permit is needed except for common 
boa (under nine feet), green tree python, Colombian rainbow boa, 
sand boas, ball python, reticulated python (under eight feet), and 
African rock python (under eight feet). The next line says all other 
members of the family Boidae are exempt except (permit required) 
emerald tree boa. Simply put, the only boids needing permits are 
emerald tree boas, reticulated and African rock pythons over eight 
feet, and common boas over nine feet. What did emerald tree 
boas ever do to Massachusetts? What makes a big Burmese py-
thon and anaconda exempt? Discrepancies in various exemptions 
can be found in many state regulations. I wonder why a state 
agency would even try to regulate a non-native species that is not 
dangerous to humans or the environment. 

Levell has done a good job dealing with the various agencies 
and an excellent job biting his tongue for not making any com-
mentary about many of the laws. I was disappointed that there 
was not a summary that picked out the best pieces of the different 
laws for a proposed model state amphibian and reptile statute. 

This book highlights the fact that most states do not have the 
laws necessary to protect native amphibians and reptiles. Con-
servation-minded herpetologists should use this book to start the 
process of revising their state's regulations, because without some 
controls on the taking and trade of amphibians and reptiles, long-
term conservation will be difficult. Protecting habitat without pro-
tecting the animals that live there will not help conservation. 

Amphibians and Reptiles Native to Minnesota, by Barney 
Oldfield and John J. Moriarty. 1994. University of Minnesota 
Press, 2037 University Avenue Southeast, Minneapolis, Minne-
sota, 55455-3092, USA. 237 pp., US $25.95. Hardcover. ISBN 
0-8166-2384-8. 

ERIK RUSSELL WILD 
Natural History Museum and Department of Systematics and Ecology 

The University of Kansas, Lawrence, Kansas 66045-2454, USA 
rosco@falcon,cc.ukans.edu  

Increasing concern over worldwide declines in amphibian popu-
lations and the growing interest of non-specialists in herpetology 
has created a need for updated accounts of state and regional 
herpetofaunas. The 50th anniversary of the publication of 
Breckenridge's Reptiles and Amphibians of Minnesota (1944) is 
appropriate timing for the publication of Oldfield and Moriarty's 
contemporary treatment, Amphibians and Reptiles Native to Min-
nesota. 

Amphibians and Reptiles Native to Minnesota is organized in a 
manner similar to most state or regional guides. There are 11 non-
numbered chapters, the first eight of which make up one-fourth 
of the book. These chapters introduce the state of Minnesota ("His-
tory of Herpetology in Minnesota;" "Habitats"), the field of her-
petology ("Observing, Studying, and Photographing Amphibians 
and Reptiles;" "Conservation;" "Common Amphibian and Rep-
tile Problems"), and identification ("Amphibian and Reptile Iden-
tification") with a checklist and keys to the native species. The 
majority (three-fourths) of the book is comprised of three chap- 
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ters of species accounts ("Amphibians;" "Reptiles;" "Species of 
Possible Occurrence") of the 48 species that occur in the state, 
plus six species that could possibly occur there. 

The first chapter provides a thorough synopsis of the history of 
herpetology in Minnesota. This chapter is followed by a descrip-
tion of the major aquatic and terrestrial habitats where amphib-
ians and reptiles can be found in the state, including color photo-
graphs of the habitats and a handy table listing the species that 
occur in each. One unfortunate oversight here is the absence of a 
discussion (or map as provided by Breckenridge, 1944) of the 
major physiographic provinces of the state. Little is mentioned 
regarding the western prairie and eastern forest ecotone that bi-
sects the state and which may explain the limits of some species 
distributions. Next, the authors include a chapter on methods, tech-
niques, and strategies of observing and studying amphibians and 
reptiles. This section, written at an introductory level, adds little 
information not found in other such guides except for idiosyncra-
sies of herping in Minnesota and a unique and informative sec-
tion on photography that will benefit even specialists. The qual-
ity of the 115 color photographs throughout the book are testa-
ment to Oldfield's photographic expertise. An important theme 
introduced in the next chapter, and continued throughout the book, 
is an emphasis on conservation of reptile and amphibian popula-
tions. In this vein, the authors give the official status of each spe-
cies as threatened, endangered, or of special concern; unfortu-
nately, they do not define what these labels mean in Minnesota. 
Nevertheless, the authors' efforts to instill a conscience toward 
amphibians and reptiles in the general public should be applauded. 
They devote an entire chapter to "Common Amphibian and Rep-
tile Problems" (an unfortunate title because the chapter does not 
deal with problems that amphibians and reptiles face, but prob-
lems that people have with them) that anticipates the most popu-
lar questions of the general public. This chapter should prove use-
ful not only to the layperson directly, but also to the non-special-
ist biologist who has to address these concerns and educate the 
public. 

Chapters 6-8 set up the remainder of the book which comprises 
the species accounts. Chapter six, "Amphibian and Reptile Iden-
tification," explains how to use the book and the format and ap-
proach to the species accounts. This chapter is followed by a com-
prehensive list of species including current specific, subspecific, 
and common names. The next chapter introduces the authors' in-
novative circular keys. One starts at the center and moves se-
quentially toward the periphery according to dichotomous choices 
of features (although there is one trichotomous choice in the turtle 
key) until identification is achieved. The keys are essentially the 
traditional written dichotomous keys but in diagrammatic repre-
sentation and so are much easier to use, especially when tracing 
backwards to examine alternative choices. I anticipate that these 
keys will be popular with non-specialists and young, budding her-
petologists. The accompanying line drawings (Figures 1-6) are 
clear but hidden on the backside of the last key and so are of 
limited usefulness. A much better location would have been in 
the spaces surrounding the keys themselves or in the species ac-
counts near the appropriate discussion in the text. It seems that 
for the level that the book was written there should be many more 
simple, labeled line drawings showing the parts of a generalized 
frog, salamander, turtle, etc., and explicitly showing comparisons 
of diagnostic features discussed in the text; there are some things 
that not even the best photographs can achieve. 

The chapters "Amphibians" and "Reptiles" introduce their re-
spective classes with good, general treatments of morphology, 
physiology, reproduction, and ecology written with a sophistica- 

tion just above the rest of the book. This is followed by a useful 
description of each of the families represented in Minnesota. Each 
species account includes five subsections: Description, Distribu-
tion, Habitat, Life History, and Remarks. The descriptions are 
sufficient, clear, and emphasize diagnostic characters. The au-
thors make appropriate comparisons that are consistent with the 
circular keys. The general distribution of each species in North 
America is described along with a more detailed explanation of 
the range and habitat in Minnesota. In the upper left corner of a 
left page of each account is a map of Minnesota with the counties 
delineated. The amphibian maps are green whereas the reptile 
maps are brown; this, along with the consistent placement on the 
page, make them easy to find when thumbing through the book. 
The presence of a species in a particular county is indicated by a 
dot. To the authors' credit, they distinguish between sightings/ 
literature records and vouchered records. Furthermore, the 
vouchered records are identified as pre- or post-1960 (the signifi-
cance of 1960 was not mentioned). This will provide a sense of 
the validity of a species' occurrence in a county or acknowledge 
the need for better documentation. With the growing concern for 
decline in amphibian populations, these maps will be very useful 
in recognizing a reduction in a species' range over the past 34 
years (e.g., see map for the Great Plains toad). However, the au-
thors fail to emphasize this virtue in the text. The authors effi-
ciently incorporate new, relevant information and emphasize, when 
available, data particular to Minnesota. For example they include 
the unusual event "... reported in Minnesota in which a Snapping 
Turtle killed an adult Trumpeter Swan." Likewise, they empha-
size the ability of species to deal with difficult environmental con-
ditions (long cold winters) in the northern extreme of their range 
such as freeze tolerance in the gray treefrog, Cope's gray treefrog, 
and the wood frog, and they report unusual winter activity like a 
painted turtle seen under the ice or a milk snake active in late 
November. Each species account has at least one, but usually sev-
eral, color photographs of excellent quality that clearly depict 
important features and geographic and ontogenetic variation con-
sistent with the discussion in the text. 

I found few technical errors in the book: on page 96 the authors 
discuss the two variants of the northern leopard frog and state 
that they differ by a "single gene" which, in modem terms, prob-
ably means allele; and the Aleksiuk citation in the common garter 
snake account is spelled differently than that in the Literature Cited. 
The amphibian accounts by Moriarty tend to be shorter than those 
for the reptiles by Oldfield, and at times it seemed that Moriarty 
stopped short of a complete explanation or that something had 
been left out. The tadpole descriptions are so brief as to be of 
little use, and it is a shame that Oldfield did not apply his photo-
graphic skills to amphibian larvae. These criticisms notwithstand-
ing, the species accounts are well illustrated, organized, and writ-
ten. Thus, the authors' principal objective of providing contem-
porary accounts and enabling identification of Minnesota's am-
phibians and reptiles has been achieved. 

The last chapter, "Species of Possible Occurrence," discusses 
six species in neighboring states for which there is reason to ex-
pect them in Minnesota. These brief one-page accounts include a 
short description of the species and its habitat, a discussion of the 
potential range, and a large color photograph of the organism. 
The book ends with a 75-word glossary, which seems sufficient 
to cover most of the technical terms of the book, a list of resources, 
including reference books and herpetological organizations, and 
277 literature citations. 

In general, Oldfield and Moriarty provide an interesting and 
readable introduction to the amphibians and reptiles of the Land 
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of 10,000 Lakes. The text was not written for the professional 
herpetologist, but anyone interested in amphibians and reptiles in 
Minnesota should refer to this book. The authors' novel contribu-
tions of a synopsis of Minnesota literature, innovative circular 
keys, new geographical records, fresh personal observations, and 
excellent photographs make it unique among other regional guides. 
Add to this clear writing and a low price and you have an excep-
tional source for the growing populace of Minnesotans interested 
in herpetology. This book should play an important role in en-
couraging awareness and appreciation of amphibians and reptiles 
in this conservation-minded state. 
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Amphibian and Reptile Species of Special Concern in Cali-
fornia, by Mark R. Jennings and Marc P. Hayes. 1994. Published 
by the Inland Fisheries Division, California Department of Fish 
and Game, Rancho Cordova, California. iii + 255 pp., 6 tables, 49 
figures, and 5 appendices. Softcover. US $20.00 (plus $2.50 s/h 
and $1.55 sales tax for California residents). Available from Cali-
fornia Department of Fish and Game, Natural Heritage Division, 
1416 Ninth Street, Sacramento, California 95814, USA. Tel. (916) 
327-5957. 

HARTWELL H. WELSH, JR. 
USDA Forest Service, Pacific Southwest Research Station 

1700 Bayview Drive, Arcata, California 95521, USA 

This is an impressive effort that was seven years in the making. 
Under a contract from the California Department of Fish and Game 
that began in 1988, the authors assembled pertinent data on the 
status of 81 potentially threatened species or subspecies of the 
total 130+ taxa of reptiles and amphibians occurring in Califor-
nia. Their effort is the fourth in a series of reports commissioned 
by the department (it was preceded by reports on the birds, mam-
mals, and fish), examining species of special concern in Califor-
nia. The California Department of Fish and Game deserves credit 
for its proactive stance in initiating this series (despite an adverse 
political climate). This is a commendable effort to promote the 
conservation of the rich biotic heritage of the state. Few state game 
departments in the U.S. have made such a conscientious effort to 
investigate and inform the public about the status of their native 
non-game species, let alone their herpetofauna. The only compa-
rable work of which I am aware is The Action Plan for Australian 
Reptiles (Cogger et al. 1993), a comprehensive national effort com-
missioned by the Australian Nature Conservation Agency. 

The quality of the final product demonstrates that the authors 
were a good choice for the task. This document is impressive in 
scope and thoroughness, and it sets a high standard for other re-
sponsible natural resource agencies to follow in this era of declin-
ing biotas. In addition to using all the usual sources of readily 
available information (scientific literature, localities and archival 
records from pertinent state and national museums, unpublished 
field notes, field surveys, and site visits) the authors mailed ex-
tensive questionnaires to 127 individuals with particular knowl-
edge of individual species, and conducted interviews or exchanged 
letters with another 90 individuals to inquire on specifics about 
selected taxa. 

The information is well organized into 48 individual accounts 
with brief descriptions of each taxon (species or subspecies), taxo- 

nomic remarks, distributions (with maps), life history and habitat 
information, status reviews, and management recommendations. 
Although pertinent current literature is extensively cited, the au-
thors have not attempted to be thorough. Life history and habitat 
information is intentionally limited to that which is necessary to 
understand the threats to a given taxon. Nonetheless, this often 
amounts to an extensive review of what is known about the life 
history of a particular species. While the report summarizes the 
current status (as of 1993) of a majority of native species, it does 
not include those species already listed as threatened or endan-
gered under either the state or federal Endangered Species Act 
(e.g., Gopherus agassizii, Gambelia sila, Ambystoma 
macrodactylum croceum). The focus is on prevention of decline, 
through examination of the status and the nature of current or 
potential threats to those taxa that may now be, or could poten-
tially become, candidates for listing. 

The distribution maps are worthy of some discussion. They de-
pict major river drainages and county boundaries with coded sym-
bols for all known localities. The authors have coded each local-
ity as extant based on verified sighting or museum record, or ex-
tinct based on verified sighting or museum record. While it may 
seem somewhat risky to assume extirpation at a previously known 
site (especially for a small cryptic species like Plynosomam'calli 
or a secretive snake like Lampropeltis zonata parvirubra), the 
authors have used the conservative criteria of multiple visits over 
a ten year period, or evidence of habitat alterations clearly detri-
mental to a given species (e.g., draining of aquatic habitats or the 
replacement of native vegetation with a subdivision) to establish 
absence. These are sound and reasonable criteria for demonstrat-
ing absence and an essential methodological element for moni-
toring population status over time. 

The authors concluded that 33 of the 81 potentially "at risk" 
taxa they examined did not warrant listing at this time. However, 
the remaining 48 taxa reviewed warranted listing at some level, 
with species requiring aquatic habitats at greatest risk. Such a 
conclusion is hardly a surprise for a state whose citizens have 
fought over water since the original human inhabitants were rel-
egated to marginal habitats or extirpated. This report should be 
very useful in helping state resource agencies focus their limited 
resources for conservation where they can do the most good. 

The text and maps are complimented in many accounts by black 
and white line drawings of the subject taxon from the works of 
Robert C. Stebbins, the premier illustrator of California's 
herpetofauna. The extensive, and relatively up-to-date, bibliog-
raphy is the most comprehensive ever compiled and readily avail-
able in one place for California's herpetofauna and it alone con-
stitutes a great resource for those interested in this fauna. 

The two localities for Plethodon elongatus in Mendocino 
County designated with question marks are in fact errors. These 
sites were confused with two localities from further north as a 
result of a data transfer glitch between the source and the state's 
natural diversity data base. This and other minor mistakes could 
have been prevented had species experts been asked to review 
the final accounts. Overall though, and particularly given the 
amount of detail, errors are few. This report is a welcome addi-
tion to the literature on the conservation biology of North Ameri-
can reptiles and amphibians. 
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PUBLICATIONS RECEIVED 

Conservation Genetics: Case Histories from Nature, edited by 
John C. Avise and James L. Hamrick. 1996. Chapman & Hall, 
New York. Hardcover, 512 pp. US $69.95. ISBN 0-412-05581-3. 
Available from International Thomson Publishing, 7625 Empire 
Drive, Florence, Kentucky 41042, USA. Fax (606) 525-7778; e-
mail: order@chaphall.com.  

Avise and Hamrick have produced a highly readable treatise on 
the application of molecular genetic information to conservation 
biology. Nineteen principal authors contributed to this volume, 
covering an array of subjects from endangered cetaceans to plants. 
The lone herp-oriented chapter, "Conservation Genetics of Ma-
rine Turtles," (authored by Brian Bowen and Avise) will be of 
greatest interest to herpetologists, although marine turtle research-
ers will likely find this familiar territory. Perhaps more valuable 
will be the discussions in other chapters of issues such as reduced 
gene flow, genetic subdivisions within species, and the implica-
tions for conservation strategies—both biological and political. 
Other chapters offer a regional or ecosystem perspective by com-
paring genetic features among diverse taxa that occur in the same 
area. 

Amphibian Populations in the Commonwealth of Indepen-
dent States: Current Status and Declines, edited by Sergius L. 
Kuzmin, C. Kenneth Dodd, Jr., and Mikhail M. Pikulik. 1995. 
Pensoft Publishers, Moscow and Sofia. Softcover, 159 pp. US 
$25 + $4 sift. ISBN 954-642-007-7. In English, with abstracts in 
English and Russian. Available from Dr. Lyubomir D. Penev, 
PENSOFT Publishers, 1 Chekhov Street 208 #6, 1113 Sofia, Bul-
garia. Fax: 359-2-736188; e-mail: pensoft@infolink.infotel.bg.  

This is a collection of 22, mostly short, papers concerning am-
phibian populations in the former Soviet Union, produced in re-
sponse to the worldwide amphibian decline. Original data are pre-
sented on the distribution, life histories, morphology, and bio-
chemistry for several species. Seven families are represented: 
Salamandridae (Salamandrella, Triturus); Ranidae (Rana); 
Pelobatidae (Pelobates); Bufonidae (Bufo); Discoglossidae 
(Bombina); Hylidae (Hyla); and Pelodytidae (Pelodytes). 

Self-Assessment Color Review of Reptiles and Amphibians, 
by Fredric L. Frye and David L. Williams. 1995. Iowa State Uni-
versity Press, Ames. Softcover, 192 pp. US $34.95. ISBN 0-8138-
2990-9. Available from Iowa State University Press, 2121 South 
State Avenue, Ames, Iowa 50014-8300, USA. Tel. (800) 862-6657; 
Fax (515) 292-3348. 

This is a collection of photographs—most in color—accompa-
nied by informational text that present >250 case studies. The 
book is targeted primarily as a source of continuing education for 
veterinarians, though advertised as also useful for herpetologists 
and pet owners. Illustrations depict specific unidentified condi-
tions, which the reader is asked to identify or recommend a course 
of treatment. The cases depicted range from common conditions 
that most herpetoculturists would recognize to the more unusual 
or rares ones that few veterinarians will have seen. 

Care and Breeding of Panther, Jackson's, Veiled and Parson's 
Chameleons, edited by Philippe de Vosjoli and Gary Ferguson. 
1995. Advanced Vivarium Systems, Inc., Santee, California. 
Softcover, 128 pp. US $12.00. 

This is another addition to the highly popular series of small 
books targeting the burgeoning population of herpetoculturists. 
In this volume, various experts on the husbandry of Chameleo 
(sensu lato) offer tips for successful maintenance and reproduc-
tion of these fascinating lizards. Natural history summaries are 
provided by way of introduction for each of the four species cov-
ered—C. pardalis, jacksonii, calyptratus, and parsonii. 

Turtle Islands: Balinese Ritual and the Green Turtle, by Charles 
Lindsay. 1995. Takarajima Books, New York. Hardcover, 124 pp., 
90 color photographs. US $39.95. ISBN 1-883489-10-5. Avail-
able from Takarajima Books, 200 Varick Street Suite 507, New 
York, New York 10014, USA. Tel. (212) 675-1944; Fax (212) 
255-5731. 

Author-photographer Charles Lindsay chronicles the relation-
ship between the people of Bali and the green sea turtle (Chelo-
nia mydas). This turtle occupies a prominent place in religion and 
mythology—indeed, Balinese (Hindu) religious practice requires 
the sacrifice of turtles. Increasingly, commercial exploitation is 
taking a toll on turtle populations. Lindsay captures all of this in 
colorful, if distressing, detail. 

Turtles, by Anita Baskin-Salzberg and Allen Salzberg. 1996. 
Franklin Watts, New York. Hardcover. 63 pp. US $20.95. ISBN 
0-531-20220-8. Available from Franklin Watts, Sherman Turn-
pike, Danbury, Connecticut 06813, USA. Tel. (800) 621-1115. 

A book for budding turtle enthusiasts, written by people who 
actually know something about turtles. Basic turtle facts—distri-
bution, size, longevity, physical characteristics, and even a brief 
fossil history—are presented. Excellent color photographs offer 
a view to the diversity of turtles. Conservation problems facing 
turtles are discussed, and young readers are encouraged to be-
come active in helping solve these problems. 

ERRATUM 

In the range extension for Desmognathus aeneus published in 
the December 1995 issue (Livingston et al., Herpetol. Rev. 
26:207), the name of the first collector was misspelled. The first 
South Carolina specimen of this species was collected by a group 
that included D. A. Jackan (not D. Jackson as previously listed). 

Graptemys kohnii (Mississippi Map Turtle). Illustration by Dan C. Holland. 
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