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INTRA-ABDOMINAL RETENTION OF EGGS BY THE SOFT - SHELLED TURTLE 

LISSEMYS PUNCTATA PUNCTATA  (BONNATERRE) (REPTILIA:TESTUDINES:TRIONYCHIDAE) 

The tendency of turtles to retain 
eggs abdominally has been occasion-
ally reported (Cagle, 1944; Cagle 
and Tihen, 1948; Risley, 1933). 
Though a natural event, such reten-
tion has been generally attributed 
to lack of suitable conditions for 
egg deposition. However, in one 
case ) Deirochelys reticularia, reten- 
tion of shelled eggs in the abdomen 
has been attributed to abraded ovi-
ducts (Cagle and Tihen, 1948). 

A solitary case of intra-abdomi-
nal retention of eggs was observed 
by the authors in a mature female 
Lissemys punctata punctata among 
fifty or more that had been dissect-
ed by the junior author. The turtle 
was collected on 20 March 1976 from 
a shallow pond near Ranbirsingh 
Pora, 24 KM south of Jammu city. It 
weighed 1205 gm. Its carapace meas-
ured 214 mm in length and 202 mm in 
width. On dissection for routine 
gonadal studies on 23 March 1976, 4 
full-size eggs with intact shells 
were found free in the abdominal 
cavity, two in each side. One of the 
left-side eggs had the shell parti-
ally mineralized. The oviducts in 
this specimen were conspicuously 
small and lacked differentiation 
into typical parts, the infundibu-
lum, tubar, uterus and vagina. These 
reduced and stump-like oviducts 
looked like the combined uterine and 
vaginal regions of the normal ovi-
ducts. Neither contained any egg 
inside it. The right oviduct was 50 
mm long and the left 80, whereas in 
a normal specimen of about the same 
size and weight, the length of the 
oviduct reaches more than 600 mm and 
is fully differentiated into the 
aforementioned regions. 

In sections (Figs. 1 and 2), a 
strong histological differentiation 
was observed. The mucosal epithelium 
was very thin, lacked ciliary tracts 
and was backed up by the uterine 
glands. These glands were, however, 
less abundant than in the normal 
oviduct. Longitudinal folds charac- 

Fig. 1. A cross section through the 
oviduct, showing thin mucosal epith-
elium, uterine glands and loose 
connective tissue. 

teristic of normal oviducts, were 
inconspicuous, although a thick 
loose connective tissue was seen to 
intervene between the glandular zone 
and the mucosa (Fig. 1). In normal 
oviducts, this tissue is compara-
tively thinner. 

Normally, L.p. punctata oviposits 
from August through October, a per-
iod which corresponds to the post-
monsoon months in Jammu. Thus, the 
presence of eggs in the month of 
March in this specimen is unseasonal 
and the conditions for their laying 
most unsuitable. While such a reten-
tion may well explain reports of 
unseasonal presence of eggs or the 
irregular deposition of eggs, as has 
been hinted by Cagle and Tihen 
(1948), it could as well be the 
reverse (late development and un-
favorable season causing retention. 
--ed.). The latter possibility is 
higher and more reasonable. 

Although intra-abdominal reten-
tion of eggs in the turtle Deiro-
chelys reticularia, has been attri-
buted to its abraded oviducts (Cagle 
and Tihen, 1948), in the present 
case wherein the oviducts were also 
deformed, a similar retention cannot 
be due to puncture or abrasion. The 
presence of shells implies a cranio-
caudal passage of these eggs through 
normal oviducts. Either adverse 
seasonal conditions or lack of ap-
propriate laying grounds must have 
led to the failure of this clutch 
of eggs to be deposited. The eggs 
thus seem to have reversed their 
normal passages, such reversed ovu-
lar movements being already on rec-
ord (Risley, 1933), and as a result 
lodged in the abdominal cavity 
rather than be abandoned to adverse 
climatic conditions and lost. 

The deformity in the oviducts in 
this turtle could also be an outcome 
of the reversed movement of the 
eggs, which in the region of the 
tubar have overcome the resistance 
offered by this narrowed section by 
rupturing the oviducts and falling 

Fig. 2. A cross section through the 
oviduct, showing the absence of 
ciliary tracts. 

free into the abdominal cavity. This 
explains the absence of characteris-
tic ostium, infundibulum and tubar 
of these oviducts. This rupturing, 
though apparently more severe than 
that seen by Cagle et al. (1948), is 
the same basic cause of the Deiro-
chelys and the Lissemys eggs being 
free in the abdominal cavity. More-
over, although abnormal, such reten-
tion of eggs is obviously unaccom-
panied by any lethal implications 
for the mother, but from a popula-
tion standpoint, she would have been 
a liability as she would be then a 
consumer of resources who could not 
reproduce her species any longer due 
to massive oviducal damage. 

ACKNOWLEDGMENTS 

We are thankful to Professor Y.R. 
Malhotra, Head of the Department of 
Bio-Sciences, University of Jammu, 
for facilities to work. To the un-
known reviewer, we owe our gratitude 
for drawing our attention to the 
implications of such damage and 
retention from a population stand-
point. 

LITERATURE CITED 

Cagle, F.R. 1944. A technique for 
obtaining turtle eggs for study. 
Copeia, 1944: 60. 

Cagle, F.R. and J. Tihen. 1948. 
Retention of eggs by the turtle 
Derochelys reticulari. 	Copeia, 
1948: 66. 

Risley, P.L. 1933. Observations on 
the natural history of the common 
musk turtle, Sternotherus odora-
tus (Lat.). Papers Mich. Acad. 
Sci., Arts & Letters, 17: 685-711. 

P.L. DUDA and V.K. GUPTA, Department 
of Bio-Sciences, University of Jam-
mu, Jammu 180 001, (J. & K. State), 
INDIA. • 

?ibiti-,% 
Fig. 3. A cross section through the 
normal oviduct, showing the presence 
of ciliary tracts. 

46 	Herp Review 9(2), 1978 



PREDATION UPON BATS BY 

EPICRATES CENCHRIS CENCHRIS 

IN COLOMBIA 

Texas Agricul. Exper. Sta. Texas 
A&M University. 125 pp. 

Thomas, M.E. 1974. Bats as a food 
source for Boa constrictor. J. of 
Herp. 8: 188. 

Reptiles and Amphibians of the Na-
tional Museum of Natural History-
Smithsonian Institution, USNM 
203839. 

LITERATURE CITED 

On 27 September 1976, while col-
lecting bats during the day in El 
Parque Nacional Natural de la Maca-
rena, Meta, Colombia, I observed a 
Brazilian rainbow boa, Epicrates  
cenchris cenchris, apparently for-
aging among a group of leaf-nosed 
bats (Phyllostomatidae) which were 
disturbed from their roost site 
along the rock ledges of a narrow 
cave located at the junction of Cano 
Nevera and the Rio Zanza (3° 10' N 
lat., 74° 5' W long.; alt. 600 m). 
When discovered, the boa was approx-
imately 15 m from the cave entrance 
and 2 m above the cave floor in 
almost total darkness. The snake was 
captured, photographed, examined 
carefully, and then released. The 
specimen measured 1.15 m total 
length, and contained one "bat-
shaped" prey item protruding against 
its sides. Palpation supported the 
suspicion that the prey was a bat, 
revealing forearm bones, body shape, 
and skull size all approximating the 
correct dimensions of the bats in 
the cave. Bats from the cave were 
collected and identified as a single 
species of short-tailed leaf-nosed 
bat, Carollia perspicillata (Pine 
1972); several hundred individuals 
occupied the small cave. In all 
probability, and to my satisfac-
tion, the evidence indicates the 
snake was preying upon this species 
of bat. A dead specimen of Epicrates  
cenchris cenchris was found on a 
nearby trail and collected for iden-
tification. 

Other members of the Boidae have 
been reported to prey upon bats, 
including an African python (species 
not given), the Cuban boa, Epicrates  
angulifer, and the common boa con-
strictor, Boa constrictor imperator  
(Thomas 1974). This is the first 
account of Epicrates cenchris cench-
ris preying upon bats in the wild. 
Bat caves in the tropics offer ex-
cellent feeding areas for snakes, 
often containing large numbers of 
roosting bats and narrow ledges on 
which to hunt them. 

My work in Colombia was supported 
by the Smithsonian-Peace Corps En-
vironmental Program. I am grateful 
to Dr. Federico Medem, Director of 
the Instituto Roberto Franco, Uni-
versidad Nacional de Colombia, Vil-
lavicencio, Colombia for identifying 
the snake and encouraging me to 
write this note. I also thank fellow 
Peace Corps volunteers Tom Defler 
and Paul Gertler for assistance in 
the field. 
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AN ALBINO CHELYDRA  

SERPENTINA SERPENTINA 

(REPTILIA:TESTUDINES: 
CHELYDRIDAE) FROM OHIO 

Albino specimens of Chelydra  
serpentina serpentina have been 
reported twice before in the litera-
ture. Hensley (1959) reported two 
cases of albinism in this subspe-
cies: a specimen from near Windsor 
(Ontario), Canada, and another spe-
cimen that was kept alive at The 
Childrens Nature Museum in Char-
lotte, North Carolina. Judd (1970) 
reported another albino Chelydra  
serpentina serpentina from southern 
Ontario, Canada. 

Here, the authors wish to report 
another case of albinism in a Chely-
dra serpentina serpentina hatchling. 
The specimen (Figure 1), lacking all 
pigment and having pink eyes and a 
carapace length of twenty-eight 
millimeters, was collected near the 
town of Fairfield (Butler County), 
Ohio, in late March-early April 1975 
(exact date unknown). It was given 
to one of the authors by a man who 
stated that he had found it floating 
down a small stream, in a lethargic 
condition. 

The hatchling was kept alive for 
approximately six months and was fed 
a diet of shrimp and fish with vita-
min and calcium supplements. While 
in captivity, algal growths appeared 
on its carapace, and were periodic-
ally scrubbed off (nonetheless, the 
preserved specimen still has some 
remaining algae adhering to its 
carapace). The turtle died of un-
known causes in September of 1975. 

The specimen has been placed in 
the collection of The Division of 

Figure 1. Dorsal view of albino 
Chelydra serpentina serpentina 
hatchling. Dark blotches are algal 
growths. 

Hensley, M. 1959. Albinism in North 
American amphibians and reptiles. 
Publications of the Museum-Michi-
gan State University (Biological 
Series), 1(4): 158. 

Judd, W.W. 1970. A young albino 
snapping turtle, Chelydra serpen- 
tina L., 	in southern Ontario, 
Canada. Can. Fld. Nat. 	85: 254- 
255. 
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BULLFROGS PREYING ON 
CEDAR WAXWINGS 

The senior author, accompanied by 
Francis Becker on 20 and 21 April 
1971, visited the Don Crawford ranch 
about six miles north of Strawn, 
Palo Pinto County, Texas. One ex-
tremely common bird observed on this 
trip was the Cedar Waxwing (Bomby-
cilla cedrorum), of which great 
numbers were noted coming to drink 
at the ranch's various stock ponds. 
On the 20th of April, over 1,000 
birds were seen, and on the follow-
ing day, an estimated 2,000 waxwings 
were present at the ponds. The water 
level in the ponds was very low, 
averaging about six to eight feet 
below normal due to a rather severe 
six-month drought. During this 
time, the weather conditions contin-
ued hot and dry with clouds prevail-
ing. 

On 20 April, waxwings came in 
large flocks (several hundred at a 
time) to the willow trees (Salix  
sp.) on the dam of one of the ponds. 
The birds swarmed down in a contin-
uous stream to drink at the edge of 
the dam which was lined with stone. 
On several occasions, the birds were 
also seen on the mud at the edge of 
the pond. About a dozen large (14 to 
16 inches extended length) bull-
frogs (Rana catesbeiana) were spaced 
at intervals of four to five feet 
along the bank of the dam. Since 
some of the frogs appeared unusually 
fat, several of the larger ones were 
collected and their stomach contents 
examined. One stomach contained 
remains of two Cedar Waxwings, of 
which one was partly digested and 
the other appeared to have just been 
taken. A fresh waxwing was found in 
the second stomach. 

On 21 April, several more large 
frogs were collected and three stom-
ach contents examined. Each of these 
contained a Cedar waxwing. A fourth 
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frog was observed sitting in the 
shallow water of a pond with a wax-
wing's tail feathers protruding from 
its mouth. All the birds presumably 
were swallowed head first as the 
heads appeared the most digested in 
the majority of cases. In addition, 
the frog stomachs held remains of 
unidentified beetles. 

Although frogs were not seen 
capturing Cedar Waxwings, this pre-
dation seemingly was influenced by 
the local conditions. Cedar Waxwings 
commonly frequent the area since 
much Ashe Juniper (Juniperus ashei)  
is found in Palo Pinto County. 
Pulich has seen over 5,000 waxwings 
in this area in a single day in 
previous winter periods. The birds 
feed upon the berries produced by 
juniper. Being voracious feeders 
they gorge themselves and then fly 
to water to drink, a feeding habit 
well evidenced by the tell-tale 
signs of red-washed berry droppings 
around all the dams and edges of the 
ponds. This, coupled with the birds' 
flocking habits, provided the proper 
environment for frogs to readily 
capture Cedar Waxwings. This preda-
tion was not unique to just one 
pond, as remains of Cedar Waxwings 
were found in the stomachs of frogs 
collected from three different ponds 
on the ranch. 

Carpenter and Morrison (Bios 44: 
188-193, 1973) found two Cedar Waxw-
ings in stomachs of two of the 124 
bullfrogs sampled during a study 
which was conducted in the fall of 
1970 and the spring of 1971 near 
Stephenville, Erath County, less 
than 40 miles away from the Crawford 
ranch. They concluded "...that the 
bullfrog is an opportunist and will 
eat anything it can catch and swal-
low..." 

Thus, 	the 	drought 	conditions 
prevailing locally during this time 
certainly made the Cedar Waxwing a 
vulnerable food item. 

TIMOTHY GOLLOB, 2926 E. Ledbetter 
Drive, Dallas, Texas 75216 and WAR-
REN PULICH, SR., University of Dal-
las, Irving, Texas 75061. • 

AN ALBINISTIC SAGEBRUSH 

LIZARD, SCELOPORUS GRACIOSUS  

On August 30, 1975, an immature 
albino specimen of Sceloporus graci-
osus was collected at a residence in 
Weaverville, Trinity County, Cali-
fornia. At the time of capture, the 
specimen was basking on a cement 
block which measured 20.2 x 40.4 cm. 
The lizard lacked melanic pigment, 
and the eyes were totally pink. The 
snout-vent length was 24 mm, the 
tail 15 mm. The albino appeared to 
be less active than normally pig-
mented ones brought into the labora-
tory at the same time. When meal-
worms of various sizes were offered 
the albino, it made no attempt to 
feed. Normal lizards fed actively. 
This behavior compares to that ob-
served by Eells (1964) in an imma-
ture albinistic specimen of Taricha 
torosa,  which refused food while 
normal salamanders actively fed 
under the same conditions. Childs 
(1953), in a study of predation on 
albino and normal spadefoot toads, 
Scaphiopus hammondi,  reported that 
subsequent to metamorphosis the 
albinos became shriveled, lethargic, 
and died, while numerous normally 
pigmented toads were alive and 
healthy under the same conditions. 
This suggests that the albino ani-
mals may not have been feeding as 
actively as the normal ones. 

The specimen is presently located 
in the Conservation Department, 
Trinity High School, Weaverville, 
California 96093. 
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Dorsal view of albino Sceloporus 
graciosus.  

A REPORT ON THE RESTORATION OF 

THE PRESERVED AMPHIBIAN AND 
REPTILE COLLECTION OF THE 

TOLEDO ZOOLOGICAL SOCIETY 

The Toledo Museum of Science and 
Health is housed on the grounds of 
the Toledo Zoo, and is operated by 
the Toledo Zoological Society. The 
preserved amphibian and reptile 
collection housed in the museum 
building was collected and curated 
under the guidance of Dr. Roger 
Conant during the period when he was 
curator of reptiles at the zoo. The 
bulk of the material was collected 
during the years 1930 through 1934. 
Collections were made preparatory to 
Conant's comprehensive work on the 
reptiles of Ohio, published in 1938. 
Most of the specimens of reptiles in 
the collection represent important 
locality records cited in Conant's 
work, and hence the collection is of 
considerable value despite its rela-
tively small size (ca. 2800 speci-
mens). 

My involvement with the collec-
tion began May 1977 while visiting 
the zoo. At that time I examined the 
collection, which was in a deterior-
ated condition, and was told that 
the zoo was desirous of having it 
restored. I later sent a proposal to 
the director of the zoo offering to 
restore the collection, and funding 
was obtained to employ me for such a 
project during the month of November 
1977. 

The collection room had been 
established approximately six years 
before my arrival, and at that time 
some effort had been made to improve 
the condition of the collection. 
This consisted primarily of cleaning 
the entire room. Until that time, 
the room had apparently not been 
opened since the late 1930's. 

Specimens in the collection are 
stored in glass jars with heavy wire 
closures and rubber seals, each 
specimen having an attached metal 
tag bearing a catalog number. Data 
for each specimen is recorded on a 
label attached to the outside of 
each jar. Unfortunately, time did 
not permit me to make proper labels 
for the inside of each jar. Speci-
mens are catalogued by accession 
number, with the amphibians and 
reptiles catalogued separately. 
There are no indices to the collec-
tion. 

The restoration procedure con-
sisted of cleaning each jar, replac-
ing the preservative and rubber 
seal, and making certain that each 
specimen had the catalog number 
securely attached. In addition, the 
collection was arranged on the 
shelves in precise taxonomic order 
and necessary taxonomic corrections 
were made. Fortunately, the origin-
al curation of the collection had 
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been well done, and the majority of 
the specimens were in good condi-
tion. 

Approximately 3275 specimens were 
listed in the collection catalog, of 
which 459 specimens (14%) were mis-
sing. The remaining 2816 specimens 
consist of ca. 758 reptiles and 25% 
amphibians. Of the reptiles, largest 
holdings are of the genera Chryse-
mys, Natrix, and Thamnophis, with 
these genera comprising 44% of the 
total reptile content of the collec-
tion. The largest amphibian holdings 
are of the genera Desmognathus,  
Plethodon, and Rana, and comprise 
58% of the total amphibian content. 
The taxonomic content of the collec-
tion is presented in Table 1. 

Geographically, 72.5% of the 
colleCtion is from Ohio, with the 
remainder coming from various other 
states as follows: Tennessee, 5.1%; 
Oklahoma, 1.5%; North Carolina, 
1.2%; and Michigan, 1%. The remain-
ing 5% come from the states of Ari-
zona, Colorado, Illinois, Indiana, 
Kentucky, Louisiana, Massachusetts, 
Minnesota, Montana, New Jersey, New 
York, South Carolina, Utah, Vir-
ginia, and Washington. 

Unfortunately, several problems 
were encountered during the restora-
tion process (these arising primar-
ily from a shortage of time and 
supplies), and I was unable to do as 
thorough a job as I had originally 
planned. I preserved 62% of the 
collection in 70% ethyl alcohol, 
after which the supply was exhaust-
ed, and I was forced to preserve 
most of the remaining specimens in 
10% buffered formalin. Due to the 
lack of time and supplies, I was 
unable to finish the restoration of 
specimens of Thamnophis, as well as 
several of the amphibian genera. 

The museum has adopted a policy 
whereby no specimens are to be sent 
out on loan. However, researchers ar 
welcome to come to the museum to 
examine specimens. Inquiries con-
cerning the collection should be 
addressed to Mr. Joseph Beckler, 
Curator, Museum of Science and 
Health, The Toledo Zoo, 2700 Broad-
way, Toledo, Ohio 43609. 
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Hemidactylium 	 1 	 6 
Notophthalmus 	 1 	11 
Plethodon 	 8 	110 
Pseudotriton 	 2 	 5 

GREGORY 0. VIGLE, 713 Avon Field,. 
Lane, Cincinnati, Ohio 45229. 	• 

REPTILES: 
Lizards: 
Anolis  
Cnemidophorus  
Coleonyx  
Crotaphytus  
Eumeces  
Gerrhonotus  
Leiolopisma  
Ophisaurus  
Phrynosoma  
Sauromalus  
Sceloporus  
Sphaerodactylus 
Uta 

Snakes: 
Agkistrodon  
Carphophis  
Cemophora  
Coluber  
Crotalus  
Diadophis  
Elaphe  
Paranoia  
Heterodon  
Lampropeltis  
Leptotyphlops  
Lichanura  
Liodytes  
Masticophis  
Micrurus  
Natrix  
Opheodrys  
Pituopis  
Salvadora  
Sistrurus  
Sonora  
Stilosoma  

Storeria  
Tantilla  
Thamnophis  
Tropidoclonion 
Virginia  

Turtles: 
Chelydra  
Chrysemys  
Clemmys  
Emydoidea  
Gopher us  
Graptemys  
Kinosternon  
Malaclemmys  
Sternothaerus 
Trionyx  

AMPHIBIANS: 
Frogs and Toads: 
Acris  
Bufo 

Table 1. Taxonomic content 
preserved amphibian and 
collection as of December 1, 
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Book Reviews 

THE AMPHIBIANS OF MISSOURI, by Tom 
R. Johnson, 1977. University of 
Kansas Museum of Natural History, 
Public Education Series No. 6. viii 
A 134 pp., 67 figures, 42 maps, 
$5.00 Paperback. 

This attractive and carefully 
prepared little book is an excellent 
introduction to the amphibians of a 
state for which no other modern 
treatment exists. It aims at a gene-
ral audience while retaining fea-
tures of value to professional stu-
dents of the Amphibia. 

The meat of the book consists 
of Family Accounts (12 of them) that 
place the relationships and ranges 
of Missouri forms in a broader, 
world-wide context; and individual 
Species Accounts (40 of them) that 
includes an excellent black and 
white photograph (about 4 inches 
wide), a Description (coloration, 
sexual differences, size range, 
other distinctive features that aid 
identification), Habits and Habitat,  
Breeding, Subspecies (geographic 
variation in Missouri) when appro-
priate, Remarks, and Missouri Dis-
tribution of species and subspecies 
with a small, but quite suitable, 
map showing presumed range (shading) 
and verified localities (county 
dots). Particular effort was made to 
be sure the nomenclature and range 
maps accurately summarized current 
knowledge. Also included are a Table  
of Contents (by common and zoologi-
cal names), and Introduction (con-
taining a brief explanation of clas-
sification and zoological nomencla-
ture and descriptions of physio-
graphic provinces in Missouri rela-
ted to geographic distributions of 
certain species), a Checklist of 
Missouri Amphibians (by common and 
zoological names, arranged by fam-
ily), illustrated taxonomic Keys to 
the species identification of adult 
specimens (should also work for most 
postmetamorphic juveniles as well), 
a discussion of possible occurrence 
of 6 additional species in the 
state, a short Glossary, a good 
Bibliography (175 entries), and a 
useful Index to zoological (by gene-
ric and specific epithets) and com-
mon names (by all permutations: 
e.g., eastern gray treefrog is 
listed under "eastern," "gray,' and 
"treefrog." 

Johnson's considerable skill in 
drawing and photography have been 
used to excellent advantage. For 
anyone interested in the identifica-
tion, distribution, and natural 
history of amphibians in Missouri, 
this book is a must. 

RONALD A. BRANDON, Department of 
Zoology, Southern Illinois Univers- 
ity 	at 	Carbondale, 	Carbondale, 
Illinois 62901. 	 •  

THE AMPHIBIANS OF MISSOURI. By Tom 
R. Johnson with illustrations by the 
author. The University of Kansas 
Publications, Museum of Natural 
History. ix + 134 pp. 

The task of familiarizing and 
educating a public which is largely 
ignorant and often afraid of herp-
tiles becomes a larger and more 
important challenge for professional 
herpetologists as natural environ-
ments and their inhabitants continue 
to be abused. What protective legis-
lation exists is frequently useless 
unless the general public as well as 
the professional can recognize and 
respect protected wildlife. 

At first perusal, Tom Johnson's 
Amphibians of Missouri may appear as 
a fieldbOok outsized by Conant's A 
Field Guide to Reptiles and Amphi-
bians of Eastern and Central North  
America and preceded in format and 
general purpose by Collins's Amphi-
bians and Reptiles in Kansas. With 
such comprehensive materials already 
available, why publish a more limit-
ed, localized book? 

In a time when demands for rele-
vance sound more and more like the 
battle cry of the decade, a book 
which focuses information in a mean-
ingful way for people in a particu-
lar region plays an important role 
in public education. People may be 
more likely to read about amphibians 
in their own state than about amphi-
bians and reptiles in a larger or 
different region. Once drawn to the 
book, they will not be disappointed, 
for Johnson has taken great care to 
make his book both readable and 
enjoyable. He avoids technical terms 
or defines them in a glossary and 
clearly explains basic concepts and 
presents background materials in the 
introduction to the book. Individual 
species accounts include a descrip-
tion, notes on habits and habitats, 
breeding, additional remarks, and 
information about the animal's Mis-
souri distribution. His work is 
thorough and should satisfy most 
professional readers without over-
powering amateurs and the general 
public. 

One feature which makes this book 
especially delightful is that its 
author is an artist as well as a 
scientist. Johnson's sketches and 
photographs illustrate the text 
beautifully and one can only hope 
that sales of the book will soon 
justify a second edition in color. 

BARBARA P. PASCHKE, Office of Insti- 
tutional 	Research 	and 	Planning, 
University 	of 	Kansas, 	Lawrence, 
Kansas 66045. 	 • 

A BIOGEOGRAPHICAL ANAYSIS OF 	THE 
CHIHUAHUAN DESERT THROUGH ITS HERPE-
TOFAUNA by David J. Morafka, 1977. 
Biogeographica, Volume 9, viii + 320 
pp. 95 Dutch Guilders (about $39). 

Morafka's published version of 
his Ph.D. dissertation sets out to 
make the study of biogeography a 
rigorous analytical science. He 
proposes an explicit methodology for 
the study of biogeography in which 
the data are not combined with the 
analysis, thus avoiding the teleol-
ogy inherent in many biogeographical 
analyses. For the system under 
study, Morafka attempts further 
rigor of analysis by proposing mod-
els which are then tested. The suc-
cess of this approach will be evalu-
ated after consideration of certain 
criticisms. 

There are 10 pages of explana-
tions for explicit taxonomic deci-
sions on the generic or species 
level for 32 taxa. The following 
comments are representative, not 
exhaustive. 

A biogeographical analysis is not 
the place to offhandedly revise the 
genus Eleutherodactylus. Morafka 
offers his opinion on this topic 
with respect to Hylactophryne.  
Acceptance of Hylactophryne would 
not change the analysis as presented 
and would have been consistent with 
current taxonomic usage. 

On page 72, Morafka devotes a 
paragraph to arguments why Calli-
saurus, Cophosaurus, Holbrookia and 
Uma all should be considered as 
congeneric. I assumed that they 
would be so treated in the rest of 
the book. Not so. One is left won-
dering why the topic was raised. 

There are three instances involv-
ing taxonomic problems that are not 
dealt with in the section set aside 
for that purpose. (1) As a footnote 
on page 80, Cnemidophorus dixoni is 
synonymized with C. tesselatus. Why 
was this action not explained on 
page 73 where C. dixoni is mentioned 
as a taxonomic problem? (2) Through-
out the analysis, Sceloporus caut-
us plays an analytic role as it is 
endemic to the Chihuahuan desert. On 
page 199 in the discussion section 
on the historical biogeography of 
the Chihuahuan herpetofauna, S. 
cautus is essentially synonymized 
with S. undulatus. Why is the sy-
nonymy mentioned in the discussion? 
Unfortunately, an answer comes all 
too readily to mind. In the analysis 
section, S. cautus supported the 
distinctiveness of the Chihuahuan 
herpetofauna. On page 199, however, 
in the particular subregion of the 
Chihuahuan desert that S. cautus is 
endemic to, the Saladan Desert, 
Morafka argues against the Saladan 
as a desert glacial refugium. This 
time, endemics in the Saladan Desert 
would not support the argument and 
S. cautus is the only endemic in 
the Saladan Desert. (3) The one 
taxon that needed discussion, if any 
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did, is Rana pipiens. Morafka makes 
no mention of the taxonomic status 
of this form in his study area and 
uses the name R. pipiens through-
out. Of the two or three species of 
this complex in or bordering the 
area under study, none is pipiens!  

I found the book difficult to 
read because of the author's style 
of writing. It has a pomposity usu-
ally found only in dissertations and 
the pages of the American Naturalist 
or recently, Systematic Zoology. 
While the Guru can enlighten the 
flock in the short papers of the 
Naturalist, or a graduate student's 
excesses overlooked in a disserta-
tion, the same style irritates in 
book length format. 

Apparently, Morafka did not re-
write his dissertation for publica-
tion, but added new information by 
liberal use of footnotes. The most 
serious problem this approach caused 
is on page 179, where the paleogeo-
graphical discussion in the text is 

stated to be incorrect in a footnote 
based on the most recent evidence. 
For the high price asked of this 
book, I think the author should have 
revised the text throughout to in-
corporate the changes required by 
the 3-year interval from disserta-
tion to submission of the manuscript 
for publication. 

The literature citations I am 
familiar with are poorly handled. 
Morafka cites an article by Heyer 
and Savage, reversing the order of 
the authors as published and revers-
ing the initials of Heyer. McDiar-
mid fares even worse. His name is 
variously spelled McDiarmid and 
MacDiarmid. The dates cited for 
McDiarmid's master's thesis are 
given as 1964 (pp. 168, 179) and 
1965 (p. 182) in the text, while the 
literature section cites the date 
(correctly) as 1966. As the only two 
papers I am familiar with before 
reading Morafka's book have errors 
associated with them, I have not 
cared to check any other citations 
for fear that the rest of the liter-
ature is equally poorly treated. 

The production of the volume 
itself has detractions. There are 
enough typographical errors or pro-
duction errors to be distracting to 
the reader (including a typo in the 
title on the title page). The most 
serious error is apparently where a 
press-on letter fell off Map 6, page 
122, where the number 5 indicating 
the Tamaulipan Province is absent 
from the map. The most frustrating 
production problem is the quality of 
the maps. Maps are the heart of any 
biogeographical analysis and the 
quality of reproduction of the maps 
in the two copies of the book I have 
seen is plainly poor. The central 
map in terms of methodology, analy-
sis and interpretation is Map 2, 
page 62, the base map of the Chihua-
huan desert. Desert is supposed to 
be clear, non-desert stippled. Those  

distinctions are not visible in the 
figure. 

The criticisms levelled here may 
appear harsh. Perhaps that is be-
cause if a study professes to be 
rigorous, I expect rigor throughout, 
including attention to details. What 
I find in this study is a pretension 
of rigor overlying recurrent sloppi-
ness. That irritates me. I distrust 
the validity of the rigorous analy-
sis because of the sloppiness of 
presentation. 

If the pretentiousness of ap-
proach and sloppiness of presenta-
tion are overlooked, the basic bio-
geographical synthesis is credible. 
The study is indeed a synthesis 
which provides a better understand-
ing of the Chihuahuan desert. Mor-
afka examined the specimens himself; 
he constructed the range maps; he 
defined the area under study on the 
basis of criteria meaningful to the 
herpetofauna, not on the basis of 
political boundaries; he synthesized 
ecological parameters with the bio-
geographic construct. In these 
terms, the study is to be commended; 
many biogeographic studies lack most 
of these qualities. 

The study stands as an eminently 
successful dissertation. We should 
have been spared the foibles accept-
able in a dissertation in the pub-
lished version, however. In terms of 
dollars, buy the book only if you 
are specifically interested in the 
herpetofaunal biogeography of the 
Chihuahuan desert; borrow it for any 
other interests. 

RON HEYER, Amphibians and Reptiles, 
Smithsonian Institution, Washington. 
D.C. 20560, U.S.A. 

4 

Hemidactylus garnoti (Indo-Pacific 
Gecko). Female with 2 eggs; note the 
regenerated tail. This specimen was 
collected on a store in Hobe Sound, 
Martin County, Florida. It appears 
that this population was introduced 
by a landscaping outlet located next 
to the collection site. The female 
was captured 13 Nov. 1977 and laid 2 
eggs 25 Nov. 1977. This species is 
triploid and parathenogenetic. 
Photograph by Robert Parelius. Spe-
cimen collected and photograph sub-
mitted by Steven Meyers. 

Legislative Alert 

Final Rulemaking Actions 

Drymarchon corais couperi (east-
ern indigo snake) has been listed 
as Threatened in a final rulemaking 
issued by the U.S. Fish and Wildlife 
Service (effective 3 March 1978). 

Parts of two southeastern Texas 
counties (Bastrap and Burleson) have 
been designated as Critical Habitat 
for the Endangered Bufo houstonen-
sis (Houston toad) in another final 
rulemaking (effective 3 March 1978). 
In addition, the U.S. Fish and Wild-
life Service is currently funding a 
status survey of the toad and its 
habitat needs in Harris County, 
Texas through the University of 
Houston. 

In yet another final rulemaking 
(effective 6 March 1978) it was 
determined that Epicrates monensis 
monensis (Mona boa) and Cyclura 
stejnegeri (Mona ground iguana) 
are Threatened species and that 
their range--Mona Island, part of 
the Commonwealth of Puerto Rico--
should be designated as Critical 
Habitat. Unique to Mona Island, the 
two reptiles are threatened by pos-
sible habitat modification and the 
presence of competitive and preda-
tory feral animals. 

Proposed Regulations 

The U.S. Fish and Wildlife Ser-
vice announced (F.R. Vol. 43, No. 
76--Wednesday, April 19, 1978), a 
proposal to review the status of 16 
species of herps on the U.S. 	Err 
dangered List 	(see list below). 
These forms were placed on the En-
dangered Species List as a result of 
their presence in Appendix I of the 
Convention on International Trade in 
Endangered Species of Wild Fauna and 
Flora. This review will provide 
information upon which a determina-
tion can be made as to whether any 
or all of these species should be 
reclassified as Threatened or en-

tirely removed from classification 
under the Endangered Species Act. 
Comments should be submitted no 
later than 18 June 1978 (see address 
in next paragraph). 

Critical Habitat has been propos-
ed for Dermochelys coriacea (lea-
therback sea turtle) in the U.S. 
Virgin Islands (F.R. Vol. 43, No. 
57--Thursday, 23 March 1978). Al-
though the leatherback has been a 
listed Endangered species since 
1970, critical habitat has not been 
determined. This proposal would make 
the Sandy Point Beach area on the 
western end of the island of St. 
Croix subject to full protection 
under Section 7 of the Endangered 
Species Act of 1973. 	Public com- 
ments close 22 May 1978. 	Please 
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submit comments to: Director, Office 
of Endangered Species, U.S. Fish 
and Wildlife Service, Department of 
the Interior, Washington, D.C. 
20240. 

In response to a request by the 
Environmental Defense Fund, the 
public comment period on the propos-
ed regulations to list the green, 
loggerhead, and Pacific ridley sea 
turtles as Threatened and to pre-
scribe certain protective provi-
sions, had been extended until 17 
April 1978 by the National Marine 
Fisheries Service (F.R. Vol. 43, No. 
59--Monday, 27 March 1978). 

State News 

On 7 April 1978, Georgia State 
Game and Fish Officials proposed a 
review of the status of the American 
alligator (Alligator mississippien-
sis) which may result in the removal 
of the species from that state's 
Protected Species list. In addi-
tion, Georgia officials proposed a 
review of the status of the gopher 
tortoise (Gopherus polyphemus) 
which would place the tortoise on 
the state's Protected Species list 
as an "Unusual species"--meaning the 
tortoise would receive complete 
protection under Georgia's Endanger-
ed Wildlife Act of 1973. 

Comments on these two proposed 
actions are being actively solicited 
from the public; send your comments 
to: Ron Odom, Game and Fish Divi-
sion, P.O. Box 119, Route 2, Social 
Circle, Georgia 30279, or by phone 
to 404/557-2532. 

THOMAS J. BERGER, Museum of Natural 
History, The University of Kansas, 
Lawrence, Kansas 66045. 

As noted in the Federal Register  
(42(229): 60743-60745), the Fish and 
Wildlife Service announced that the 
Atlantic salt marsh snake (Nerodia 
fasciata taeniata) is a Threatened 
species. This action makes the pro-
tection provided by the Endangered 
Species Act of 1973 available to 
this unique species. Determination 
of Critical Habitat has not yet been 
made. 

HERPETOLOGISTS AND THE 
PAN AMERICAN CONVENTION 

On October 12, 1940, Secretary of 
State Cordell Hull signed the Con-
vention on Nature Protection and 
Wild Life Preservation in the West-
ern Hemisphere on behalf of the 
United States. This little known 
treaty has been ratified by most 
member countries in the Organization 
of American States. However, the 
implementation of the provisions of 
the Convention has been spotty at 
best and often ignored. This situ-
ation may soon change as the 17 
member states review their interna- 

tional treaty obligations as a point 
of national pride and responsibil-
ity. Indeed, the United States is 
also reviewing this treaty as a 
prelude to active implementation and 
participation in its provisions. 
Executive Order 11911 of April 13, 
1976, gave the Secretary of the 
Interior the responsibility for 
carrying out its provisions and in 
his environmental message of May 23, 
1977, President Jimmy Carter propos-
ed implementation now through the 
Organization of American States and 
offered to host an inter-American 
conference (possibly in 1979). 

Most herpetologists have never 
heard of the Pan American or Western 
Hemisphere Convention, as it is 
called. Yet, with the increasing 
recognition that it is receiving in 
some Latin Americn countries, it 
would seem desirable to call atten-
tion to and highlight the main pro-
visions of the Convention. Although 
a broad range of regulations are 
called for, each country so far has 
provided protection and restrictions 
according to its own established or 
newly enacted legislation. At pres-
ent, species listed on the Annex to 
the Convention receive no specific 
legal protection in the United 
States, nor have regulations regard-
ing permit procedures, if required 
in light of already existing proce-
dures, been outlined for importation 
or exportation. 

The main purposes of the Pan 
American Convention are to: 1) iden-
tify and preserve all species and 
genera of native flora and fauna in 
sufficient numbers over an area 
extensive enough to prevent their 
extinction, 2) protect and preserve 
areas with "scenery of extraordinary 
beauty, unusual and striking geolo-
gic formations, regions and natural 
objects of aesthetic, historic or 
scientific value, and areas charac-
terized by primitive conditions...." 
and 3) provide a means "to effectu-
ate the foregoing purposes...." 

Article I of the Convention deals 
with definitions of national parks, 
national reserves, nature monuments, 
strict wilderness areas, and migra-
tory birds. An important provision 
of this Article is that it allows a 
nature monument to be set aside for 
a single species. Article II re-
quires member countries to explore 
the possibility of establishing 
national parks and reserves, nature 
monuments, and strict wilderness 
reserves, and to establish such 
areas as soon as possible. Article 
III states that contracting govern-
ments shall not alter park boundar-
ies and that the resources of set-
aside natural parks shall not be 
subject to exploitation for commer-
cial profit. Hunting, killing, 
capturing, and destruction of native 
fauna and flora is prohibited except 
under direction of park authorities 
or for "duly authorized scientific  

investigations." It also stipulates 
that public recreational and educa-
tional facilities be provided. 
Article IV involves similar regula-
tions for strict wilderness re-
serves. 

Article V of the Pan American 
Convention requires member countries 
to enact laws for the protection of 
natural areas and their fauna and 
flora. Provisions for collection of 
specimens of fauna and flora for 
scientific study and investigations 
are specifically called for. In 
addition, this Article states that 
member countries should enact legis-
lation designed to protect scenery 
and geologic features. Article VI 
calls for inter-American cooperation 
while Article VII deals solely with 
migratory birds. 

Article VIII is probably the main 
area of concern to those involved in 
research in herpetology because it 
involves the protection of indivi-
dual species (Annex to the Conven-
tion). This Article is reprinted in 
its entirety. 

Article VIII 

"The protection of the species 
mentioned in the Annex to the pres-
ent Convention is declared to be of 
special urgency and importance. 
Species included therein shall be 
protected as completely as possible, 
and their hunting, killing, captur-
ing, or taking, shall be allowed 
only with the permission of the 
appropriate government authorities 
in the country. Such permission 
shall be granted only under special 
circumstances, in order to further 
scientific purposes, or when essen-
tial for the administration of the 
area in which the animal or plant is 
found." 

A list of amphibians and reptiles 
on the Annex to the Convention by 
O.A.S. member countries is provided 
in Table 1. It might be noticed that 
there is repetition in the list; 
some individual species are listed 
at the same time an entire genUs'or 
family is listed. This is because 
there have been several lists to the 
Annex published by various coun-
tries, and it is not clear whether 
the countries meant later species 
lists to supercede previous lists or 
merely to add to that country's 
original list. 

Article IX states that member 
countries should take whatever meas-
ures necessary to control and regu-
late the importation, exportation, 
and transit of protected fauna and 
flora. Measures which might be taken 
to implement this Article include 
the issuing of certificates author-
izing exportation or transit of 
protected species and the prohibi-
tion against importation of any 
species unless accompanied by a 
certificate establishing that the 
species was lawfully taken within 
the country of origin. Articles X, 
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XI, and XII govern the internal 
workings of the Convention (effec-
tive dates, membership, procedural 
matters). 

It is not known at present how 
the U.S. will implement the Conven-
tion, nor which governmental agency 
would have responsibility for over-
seeing the provisions of the Conven-
tion. As such, the impact of the Pan 
American Convention on herpetolo-
gists is open to question. Should, 
however, the Convention be actively 
enforced by the United States, it 
would be hoped that all segments of 
the scientific community be consult-
ed prior to implementation to insure 
that the best interests of the spe-
cies involved be considered. 
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Table 1. Species listed by O.A.S. 
member countries in the Annex to 
the Convention. 

ARGENTINA 
Boa constrictor constrictor  
B. c. occidentalis  
Clelia clelia  
Geochelone carbonaria  
Caiman latirostris 

C.Y'Art 
BOLIVIA 

Phryniscus (=Bufo) nigricans 
BRAZIL 

Anura-all species 
Bufo marinus  
B. paracnemis  
Ceratophrys cornuta  
C. dorsata  

Boidae-all species 
Caiman crocodilus crocodilus  
C. latirostris  
C. yacare  

Chelidae-all species 
Iguanidae-all species 
Kinosternidae-all species 
Melanosuchus niger  
Paleosuchus palperosus  
P. trigonatus  
Pelomedusidae-all species 
Podocnemis cayennensis  
P. dumeriliana  
P. expansa  
P. lewyana  
P. sextuberculata  
P. unifilis  
P. volgi  

Teiidae-all species 
Dracaena guianensis  
Tupinambis duseni  
T. nigropunctatus  
T. teguixin  

Testudinidae-all species 
Geochelone carbonaria  
G. denticulata  

COSTA RICA 
Caiman fuscus  
Crocodylus acutus  

CUBA 
Crocodylus acutus  

DOMINICAN REPUBLIC 
Bufo marinus  
Hyla sp. 

ECUADOR 
Amblyrhynchus sp. 
Conolophus sp. 
C. subcristatus  
Testudinidae-all Galapagos species 

(Geochelone sp.) 
Geochelone elephantopus  

MEXICO 
Ambystoma mexicanum  
Caiman crocodilus chiapasius  
Caretta gigas (C. caretta)  
Crocodylus acutus  
C. moreletii  
Dermochelys coriacea  
Eretmochelys imbricata  
Gopherus agassizi  
Lepidochelys kempi  
Terrapene coahuila  

PERU 
Boa constrictor  
Caiman latirostris  
C. yacare  

UNITED STATES 
Alligator mississippiensis  
Bufo exsul  
Chelonia mydas mydas  
Clemmys muhlenbergi  
Crocodylus acutus  
Hyla andersoni  
Typhlomolge rathbuni  

URUGUAY 
Caiman latirostris  

VENEZUELA 
Hyla sp. 
Crocodylus intermedius  
Podocnemis expansa 

C. KENNETH DODD, JR., Office of 
Endangered Species, U.S. Fish and 
Wildlife Service, Washington, D.C. 
20240. • 

NEW HEAP BOOK 

"How Reptiles and Amphibians 
Live" by Arthur C. Echernacht. 
Elseiver-Phaidon, Mayfield House, 
256 Banbury Road, Oxford, OX2, 
7DH, England. 142 pages. 130 
plates (125 in color). $8.75. (No 
U. S. distributor listed.) An 
excellent book with many fine 
color photographs. Highly recom-
mended as a companion volume to 
the Time-Life series and Peterson 
Field Guides. 

SALVADOR TO MADRID 

Alfredo 	Salvador, 	formerly 
Resident Museum Specialist at 
Carnegie Museum of Natural His-
tory, has returned to Spain and 
taken a position in the Departa-
mento de Zoologia, Facultad de 
Ciencias, Universidad Autonoma de 
Madrid, Cantoblanco, Madrid, 
Spain. He would appreciate con-
tinued exchange of reprints with 
American colleagues. 

NEW RECORDING OF FROG CALLS 

The Florida State Museum an-
nounces the availability of a new 
phonograph record on Florida 
frogs. It presents recordings of 
all commonly heard frogs and 
toads in Florida and is narrated 
by Linda Becker. $4.00. Order 
from: Florida State Museum, Uni-
versity of Florida, Gainesville, 
Florida 32611. 
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Herpetological Husbandry 

CHEMOSENSORY SEARCHING FOR WOUNDED PREY BY RATTLESNAKES 
IS RELEASED BY STRIKING: A REPLICATION REPORT 

It has been demonstrated that 
chemosensory processes mediated by 
the vomeronasal system are most 
important for directing exploratory 
and predatory behaviors in natricine 
snakes (see Burghardt, 1970, for a 
review of the literature). (1) Pres-
entation of a cotton swab saturated 
with odoriferous prey substances has 
been shown to activate food-seeking 
(e.g., orienting, tongue flicking) 
and attack responses in neonatal and 
adult garter snakes (genus Thamno-
phis),  indicating that visual cues 
are probably unnecessary for the 
release of either appetitive or 
consummatory behaviors (Burghardt, 
1969). Under some conditions, rat-
tlesnakes are also able to detect 
potential prey by odors alone (Cow-
lers and Phelan, 1958), but visual 
cues arising from prey (esp. move-
ment) have been found to be most 
important for the release of strik-
ing in both rattlesnake genera (Tay-
lor, 1976). Consequently, the vome-
ronasal system appears to be of 
little significance during the ini-
tial phases of rattlesnake predation 
(orientation, approach, and 
strike). 	In fact, Chiszar and 
Radcliffe (1976) showed that, prior 
to striking, 	rattlesnakes emitted 
few 	tongue-flicks, whereas after 
striking, tongue-flick frequency 
increased significantly and was sus-
tained at elevated rates until the 
commencement of swallowing. It was, 
therefore, hypothesized that chemi-
cal cues are not required until 
after  the rattlesnake strikes prey, 
and that some aspect(s) of striking 
(sudden input of odor cues directly 
into Jacobson's organs, propriocep-
tion, etc.) activates the tongue-
flick system. This chemosensory 
process then aids the rattlesnake in 
trailing its prey which might have 
wandered several meters away before 
dying (see also Baumann, 1927, 1928 
and Dullemeijer, 1961). 

Even though Chiszar and Radcliffe 
suggested that striking prey is the 
important factor in the activation 
of chemosensory searching in rattle-
snakes, their study did not, in 
fact, demonstrate this because im-
portant controls were lacking in the 
experimental design. Specifically, 
no observations were made of hungry 
snakes which saw prey but did not 
have the opportunity to strike. If 
such a snake also exhibited a high 
rate of tongue flicking, then it 
would clearly be inappropriate to 
conclude that striking  was the caus-
ative factor for activation of che-
mosensory searching. Accordingly, 
Chiszar, Radcliffe and Scudder (in 
press) exposed rattlesnakes to two 
conditions: (1) snakes saw, smelled  

and detected thermal cues arising 
from a mouse held just out of strik-
ing range for two seconds, and (2) 
same as condition 1 except that the 
snakes were allowed to 'strike the 
mouse at the end of two seconds. 
All mice were removed after the 
presentation period and all tongue 
flicks were recorded during the next 
10 minutes. Only snakes in the sec-
ond condition exhibited a sustained 
high rate of tongue flicking in the 
post-presentation period. Hence, 
striking was in fact necesary to 
activate chemosensory searching. In 
addition, once the rattlesnakes 
began to flick their tongues at a 
high rate, they ignored additional 
live mice (Chiszar, et al., Exp. 2). 
It was concluded that a successful 
strike (i.e., one which envenomates 
prey) accomplished two things: (1) 
it induced chemosensory searching 
and (2) it induced an inhibition 
against further strikes. Experiment 
I of the present report provides a 
replication of the strike-induced 
chemosensory searching phenomenon 
(SICS), and Experiment II provides a 
replication of the strike-induced 
inhibition of striking phenomenon 
(SIIS). 

EXPERIMENT  I 

Subjects and Maintenance Conditions  

Five rattlesnakes (Crotalus enyo 
enyo),  which had been in captivity 
for six months, were observed in 
this experiment. All snakes were 
individually maintained in glass 
terraria (50 x 27.5 x 30 cm) kept at 
26-28°C during the light period 
(0800-2200) and 22-24"C during the 
dark period. Each animal was fed one 
to three live adult mice every other 
week. The present observations were 
made just prior to a regular feed-
ing session. 

Procedure  

The subjects were randomly divid-
ed into two groups: control (n=2) 
and experimental (n=3). Each snake 
was observed for five minutes prior 
to the presentation of a live mouse. 
The number of tongue flicks during 
this period was regarded as the 
baseline rate. Following the base-
line period, a live mouse was lower-
ed with forceps into the cage to 
allow the snake a brief period of 
inspection during which the mouse 
was held just out of striking range. 
Snakes of the control group were 
permitted to inspect the mouse for 
two seconds before the rodent was 
removed from the cage. Snakes of the 
experimental group were allotted 
equal time for inspection before 
being given an opportunity to strike  

the mouse; in every case, the mouse 
was struck immediately and was then 
removed from the cage. After presen-
tation of the mouse, the number of 
tongue flicks was continuously re-
corded for a five minute period. 
These records were made with the aid 
of a hand-held, push button counter. 

Results  and Discussion  

Figure 1 plots the mean number of 
tongue flicks as a function of min-
utes for the control (no strike) and 
experimental (strike) groups. Ana-
lysis of variance revealed a signi-
ficant Group main effect (F=27.6, 
df=1/3, p < .05), indicating that 
striking increased tongue flicking 
above the rate seen in the control 
group. The significant Group x Peri-
od interaction (F=16.8, df=1/3, p< 
.05) indicates that the difference 
in tongue-flick frequency between 
the baseline period and the post-
presentation period for the control 
group was not appreciable, whereas 
the experimental group displayed a 
large increase. 

These data replicate our previous 
SICS finding. Visual, olfactory, and 
thermal cues arising from potential 
rodent prey are of little importance 
in activating chemosensory searching 
in rattlesnakes; it is the occur-
rence of the strike which initiates 
chemosensory searching. Of course, 
we restrict this conclusion to non-
starved, well-acclimated captive 
rattlesnakes; whether or not a simi-
lar phenomenon occurs under natural 

Baseline period 	Post-presentation period 

Figure 1. Mean number of tongue 
flicks during 5 minute baseline 
period and 5 minute post-presenta-
tion period for the control (no 
strike) and experimental (strike) 
groups. Subjects were five Crotalus  
enyo enyo.  The numerical differences 
between groups during the baseline 
period were not statistically signi-
ficant; the numerical differences 
during the post-presentation period 
were highly significant, especially 
between minutes 2-5. 
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conditions 	remains 	an 	empirical 
question. 

EXPERIMENT II 

Subjects 

Twenty-three rattlesnakes (6 Cro-
talus viridis, 2 C. durissus, 2 C. 
vegrandis, 2 C. lepidus, 1 C. mol-
ossus,  1 C. atrox,  1 C. willardi,  
1 C.catalinensis, 1 C. polystic-
tus, and 6 Sistrurus catenatus) were 
subjects. All snakes had been in 
captivity for at least ten months 
and were maintained exactly as des-
cribed in Experiment I. All of the 
present observations were made just 
prior to regularly scheduled feeding 
sessions. 

Procedure  

	

During 	each 	observation, 	two 
measures of attack latency were 
recorded. The first measure 
represented the time that elapsed 
from introduction of a live mouse 
to the time of the strike. The 
second measure was the latency to 
strike a second live mouse. For 
16 snakes (Group A), the second 
mouse was introduced immediately 
after the first one was struck. For 
7 snakes (Group B), the second mouse 
was introduced immediately after the 
first mouse was swallowed. Subjects 
were allowed a maximum of 300 
seconds to strike any given mouse. 
If a snake did not strike during 
this period, the trial was terminat-
ed and a scale of 300 seconds was 
assigned. Successively presented 
mice were of similar size and color; 
all mice were from the same inbred 
strain (DBA) obtained from the In-
stitute of Behavioral Genetics, 
University of Colorado. 

Results and Discussion  

Figure 2 shows the mean latencies 
for rattlesnakes to strike both the 
first and second mouse. The latency 
for rattlesnakes to strike the first 
mouse was always below 50 seconds 
and was usually less than 10 sec-
onds. The latency of the second 
strike was considerably longer if 
the second mouse was introduced 
directly after the first strike 
(Figure 2a). A paired t-test compar-
ing the latencies shown in Figure 2a 
was significant (t = 11.52, df = 
15, 2 "< .01). If the second mouse 
was introduced after the first mouse 
was swallowed (Figure 2b), the sec-
ond strike latency was not different 
from the first (t = 0.36, df = 6, 

> .05). For Group A, only 38% of 
the second-mouse presentations re-
sulted in strikes within 300 sec-
onds, whereas in Group B 100% of the 
second mice were struck (x 2  = 7.4, 
df = 1, p < .05). 

The performance of Group A repli-
cates the SISS phenomenon. These 
data strongly suggest that striking 
imposes a temporary inhibition on 
further striking of other prey that 
may be present.( 2)  The existence of  

this strike inhibition may help 
to focus the snake's attention on 
chemical cues for trailing, 
location, and ingestion of prey 
which has already been struck. The 
performance of Group B suggests 
that SIIS may be disinhibited by 
ingestion. However, the time that 
elapses during the ingestion of 
the prey might also allow for 
dissipation of the strike-induced 
inhibitory effect. Since 
approximately five minutes were 
required by Group B snakes to 
swallow their mice, it is possible 
that this temporal factor rather 
than ingestion is the critical 
variable in SIIS disinhibition. 

first mouse 	 second mouse 

Figure 2. Mean latency to strike 
successively presented rodent prey. 
In 2A (16 snakes), the second mouse 
was introduced directly after the 
first was struck. In 2B (7 snakes), 
the second mouse was introduced 
directly after the first was swal-
lowed (i.e., approximately 5 minutes 
after the first mouse was struck). 

To discriminate between the ef-
fects of ingestion and passage of 
time on the disinhibition of SIIS, 
the following test is proposed. 
Rattlesnakes should be observed in 
two predatory situations. In one, 
the subject is presented with a mouse 
which it is permitced to strike and 
ingest before the introduction of a 
second mouse. In the second, the 
subject is given the opportunity to 
strike a mouse but then the mouse is 
immediately removed. This snake 
should then be "yoked" to the first 
subject with respect to the time it 
takes to ingest the mouse, before 
the second mouse is introduced. The 
dependent variable in both condi-
tions would be the latency to strike 
the second mouse. A preliminary 
version of this study was conducted 
with 2 rattlesnakes (C. durissus  
culminatus) of similar age and size. 
The subject allowed to ingest the  

first mouse displayed the shortest 
latency in striking the second mouse 
(35 seconds vs. 162 seconds), sug-
gesting that consummation of the 
predatory sequence by swallowing can 
actively disinhibit SIIS. 

If sufficient time (about 20 
minutes) passes after an initial 
strike, the SIIS effect will eventu-
ally dissipate and a second prey 
will be struck with a short latency, 
even though the first prey was re-
moved before it could be swallowed 
(Chiszar, et al., Exp. 2). However, 
on the basis of Figure 2b and the 
data just reported, it appears that 
stimulation arising from the act of 
swallowing can result in more imme-
diate disinhibition. 

It appears that striking occupies 
a pivotal role in rattlesnake preda-
tion by releasing chemosensory 
searching and simultaneously inhi-
biting the release of further 
strikes. The dual effects of strik-
ing allow us to understand how com-
ponents of the overall predatory 
pattern occur in a clear and regular 
sequence. The modal pattern consists 
of: (A) prey detection, (B) strik-
ing, (C) chemosensory searching, (D) 
location of the dead prey item, (E) 
location of the prey's head, and (F) 
swallowing of the prey head first. 
The reason that components B, C, and 
D rarely occur out of order is that 
B is a prerequisite for C; the oc-
currence of B and/or C then inhibits 
a reoccurrence of B and, thereby, 
increases the probability that D 
will occur. Once D occurs, E and F 
are likely to be facilitated since 
the snake will now be in the immedi-
ate presence of tactile cues associ-
ated with the dead prey. 

Reptile curators from several 
zoos have reported (personal com-
munication to CWR) that venomous 
snakes which have refused to feed 
can often be induced to do so if 
they can be forced to strike a 
mouse. This may be done by "teasing" 
the snake with a mouse until the 
snake strikes defensively. The pred-
ator then behaves as if the strike 
was based on predatory motivation: 
chemosensory trailing and ingestion 
occur more-or-less normally. This 
observation is understandable in 
light of our suggestion that the 
feeding sequence is a series of 
events with each increasing the 
probability that the next will oc-
cur. When a snake is forced to 
strike a mouse defensively, the 
keeper has broken into the series of 
events and the snake merely com-
pletes the sequence.( 3)  

FOOTNOTES 

(1) The ophidian vomeronasal sys-
tem consists of paired sensory or-
gans (Jacobson's organs) located in 
the roof of the mouth. The bifid 
tongue brings molecules into the 
mouth and deposits them on the roof 
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from which they are drawn, probably 
by ciliary action, into the Jacob-
son's organs. Accordingly, tongue-
flick rate can be used as an indica-
tion of vomeronasal sensory activi-
ty. Neural signals arising in these 
organs are conducted by the acces-
sory olfactory nerves to the fore-
brain (nucleus sphericus; Halpern, 
1976). 

(2) It is important to keep in 
mind that our snakes were housed 
individually. 	Group 	housing 	can 
result in quite different behavior 
as snakes compete for prey items. We 
suspect that individual housing best 
approximates the natural predatory 
situation 	in 	rattlesnakes. 	Also, 
SIIS may be more effectively induced 
by a single strike in adult rattle-
snakes than in young ones. Finally, 
there may be a negative correlation 
between "nervousness" and the extent 
to which SIIS is observed in parti-
cular individuals or taxa. 

(3) This study was supported by 
the M.M. Schmidt Foundation. The 
authors also wish to thank the Mexi-
can government for granting permits 
for the capture of Mexican species 
used in these experiments. Reprint 
requests should be sent to C.W. 
Radcliffe, Denver Zoological Gar-
dens, City Park, Denver, Colorado 
80205. 
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An adult female Florida East Coast 
Terrapin (Malaclemys terrapin  te-
questa)  taken near Titusville, Brev-
ard County, Florida. The dorsal view 
shows an unusual (round) carapace 
shape. The ventral view shows an 
extremely compressed, shortened 
plastron. Both photographs by R.A. 
Seigel, Florida Technological Uni- 
versity, Orlando. 	Exposure data: 
f16 	at 125th second, Plus X film, 
ASA 125.  

REPRODUCTION OF THE GRAY - BANDED 

KINGSNAKE, LAMPROPELTIS  
MEXICANA ALTERNA  

Reproductive data of the Gray-
banded Kingsnake, Lampropeltis mexi-
cana alterna  are scant in litera-
ture. Gehlbach & McCoy (1965) noted 
five large eggs ready for oviposi-
tion in a specimen found on 16 May 
1964. They averaged 12 mm x 30 mm. 
Tanzer (1970) reported on a clutch 
of six eggs laid by an alterna  color 
phase collected on 26 June 1969. 
The eggs averaged 18.3 mm x 35.1 mm. 
The young averaged 255.4 mm total 
length and exhibited both alterna-
and blairi  color phases. Turner 
(1977) 	reported 	on 	two alterna  
hatching from a single egg. No 
further information on reproduction 
in this species appears to be avail-
able. This report deals with cap-
tive breeding, time the female car-
ried the eggs, oviposition and in-
cubation period of the eggs. The 
measurements of the young are also 
included. 
The female L. m. alterna 	was 

received in July 1974, at which time 
the snake's length was 450 mm; her 
length at the time of writing was 
915 mm. The 895 mm male has been in 
captivity since May 1975. The 
snakes are housed separately in 10 
gallon Meta-frame slide-top reptile 
tanks. Newspaper is used for cage 
lining; room temperature varied from 
24°C to 28°C prior to the snakes 
being placed together. Both snakes 
fed and were active all winter. The 
female was placed in the male's cage 
each night at 2000 hours on 1, 2 and 
3 April 1976 and removed each morn-
ing. The male actively pursued the 
female around the cage; attempts to 
copulate were observed, but no actu-
al copulation was seen. 

The female shed on 8 May 1976 and 
refused food after this date. Her 
weight was recorded on 12 May 1976 
at 227.1 grams. On 15 May 1976, the 
female was placed in a 5 1/2 gallon 
aquarium half filled with a mixture 
of three parts potting soil and one 
part water. The snake burrowed 
under the surface of the soil, form-
ing a cavity which could be observed 
through the glass side of the cage. 

At 17:10 hours on 17 May 1976, 
the female was observed coiled 
around a clutch of eight eggs. 
Seven eggs were adherent and white 
with a smooth texture. The egg 
which was not adherent was discolor-
ed and later proved to be infertile. 
An attempt to remove the eggs at 
this point resulted in a display of 
aggressive behavior by the female 
which included hissing and attempts 
to bite. At 19:30 hours, the snake 
had left the eggs and was crawling 
about the cage. At this point, all 
aggressiveness had disppeared and 
she was removed, weighed, and placed 
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An adult eastern hognose snake from near Garrett's Lake, Pottawatomie County, 
Oklahoma, engaging in "bluffing" and "death-feigning" behavior. Photographs by 
Jeffrey H. Black. 

in her normal cage; she immediately 
accepted a dead mouse. The female's 
weight was 139.6 grams. 

The eight eggs were measured with 
a vernier caliper and weighed on a 
triple-beam balance. Egg diameter 
was 20 mm for each one; egg length 
varied from 37 mm to 43 mm (mean 
39.8 mm) and clutch weight was 83.7 
grams (Table 1). 

The eggs were placed in a medium 
of vermiculite and water (Tryon, 
1975) in a plastic box, which was 
kept on a desk near a window where 
it received daylight exposure; tem-
perature within the box varied from 
28°C to 32"C. 

On 23 July 1976 after 66 days, 
the non-adherent egg collapsed; when 
opened, it proved infertile. On 25 
July 1976, slits appeared in the 
remaining eggs. By 28 July 1976, 
all the hatchlings had emerged from 
their eggs. 

The young were weighed on a tri-
ple-beam balance and measured by use 
of a string and plastic rule cali-
brated in mm. The weight of the 
young varied from 7.6 grams to 9.5 
grams (mean = 8.6) and the length of 
the young varied from 250 mm to 270 
mm (mean = 257.1 mm (Table II)). 
Ecdysis first occurred on 5 August 
1976. All accepted pieces of lizard 
(Sceloporus,  Uta and Eumeces;  
Sceloporus  was preferred) or dead 
pink mice rubbed with a lizard. 
Shortly after their first meal, the 
hatchlings were induced to accept 
newborn mice either live or dead. 

Table I - Measurements  of Eggs  

Length (mm) 	Width (mm) 
40 	 20 
40 	 20 
37 	 20 
37 	 20 
40 	 20 
43 	 20 
40 	 20 
41 	 20 

Table II - Measurements  and Weight  
of .12222 

Length (mm) 	Width (mm) 
270 
	

8.6 
250 
	

9.5 
260 
	

9.0 
260 
	

8.5 
250 
	

7.6 
260 
	

8.1 
250 
	

8.6 
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SPINY CHUCKWALLAS BRED 

AT THE FORT WORTH ZOO 
The spiny chuckwalla (Sauromalus  

hispidus)  inhabits Isla Angel de la 

Guarda and adjacent islands in the 
Gulf of California. On July 29, 
1977, one of (our) specimens laid 21 
eggs. Twenty of the eggs were incu-
bated in a five-gallon aquarium on a 
substrate of vermiculite. 	Tempera- 
ture was maintained at 3e r. 	Five 
eggs (three of which were fertile) 
were discarded within a few days due 
to infection. After 94-99 days incu-
bation, 15 chuckwallas hatched. 

This is believed to be a first 
captive hatching. Since little is 
known about the young or behavior 
of S. hispidus,  we are looking for-
ward to studying growth and ontogeny 
of behavior in this species. (G. 
Carl) 

....from AAZPA Newsletter, 19(1): 5. 
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SOME ASPECTS OF BREEDING AND RAISING AQUATIC CHELONIANS: 

PART II 

REPRODUCTION, EGG-LAYING AND 
HATCHING 

Care must be taken to observe any 
type of courtship or copulatory be-
havior so that preparations can be 
made for egg-laying. Most aquatic 
turtles perform certain ritualized 
courtship activities (Barton and 
Price, 	1955; 	Ernst and Barbour, 
1972; Lardie, 1975, and many 
others). This may vary among taxa 
but is always initiated by a height-
ened general interest in females by 
the males. At most times of the 
year, members of the opposite sex 
are generally ignored. Captive con-
ditions may or may not stimulate 
reproductive periodicity that cor-
responds to behavior in nature, so 
frequent observation is essential. 
Initial interest may result in one 
or more males following a female as 
she swims. Courtship patterns may 
be instigated by a male caressing 
the female with long claws of the 
forelimbs, as in certain Chrysemys  
and Pseudemys  (Ernst, 1971), or by 
the male closely examining the head 
and vent of the female, as in Grap-
temys versa  (personal observation), 
and Graptemys pseudogeographica  
(Ernst, 1974). Usually, if the 
female does not attempt escape or 
appears submissive to advances, 
copulation occurs. Some species, 
such as Clemmys muhlenbergi,  may 
copulate regardless of the female's 
escape behavior (Tryon and Hulsey, 
1977). A general copulation pattern 
for aquatic turtles has been des-
cribed by Porter (1972). It should 
be noted that the male will occa-
sionally nip at the female's neck 
during courtship and mounting. This 
can be severe, and it can be assumed 
that females with raw or cut dorsal 
neck skin have at least been pursued 
by a male. Copulatory durations 
observed at the zoo are short, 
lasting but several minutes for most 
species; however, several coital se-
que , :-...?; may be observed in a single 
pair during a period of a few hours. 

If a suitable nesting area is not 
provided, the female may retain the 
eggs which could be ruined once 
laid. Within several weeks after 
copulation, females will spend more 
and more time on land, most often in 
some secluded shelter or buried 
beneath material provided for ovipo-
sition. Sphagnum moss is perhaps the 
most suitable nesting material, and 
there should be enough to allow the 
females to burrow completely. Most 
often, a pan of appropriate size is 
filled with damp sphagnum and placed 
in the exhibit during the laying 
season, or kept year-around in off-
exhibit enclosures as mentioned in 
Part II. Females of various species  

are often seen resting in or under 
the sphagnum and usually display 
little or no territorial behavior. 
If considerable territorial behavior 
is observed, more than one nesting 
area must be provided. Digging with 
alternating hind limbs is a good 
sign of imminent egg deposition 
(Punzo, 1975), as is continued bur-
rowing beneath the nesting material. 
At this time, nests should be check-
ed several times per day. Usually, 
those females that carefully lay 
their eggs in a nesting area produce 
fertile clutches. Conversely, eggs 
scattered about the enclosure, laid 
days apart, or laid in the water 
despite available nesting areas are 
almost assuredly inviable. Inviabil-
ity, however, may be due solely to 
submersion in water (see Ragotskie, 
1959; Plummer, 1976). 

Once eggs are discovered, it is 
essential that they be removed from 
the nesting areas and incubated 
artificially. All eggs should be 
measured for length and width with 
calipers and for weight on a triple-
beam balance. It is imperative that 
the eggs remain in the same position 
as laid. Careless handling can 
result in a suffocated embryo due to 
alteration of the air space within 
each egg. Immediately after measure-
ments are recorded, eggs should be 
placed in a one-to-one ratio of 
ounces of vermiculite (expanded 
gypsum) to fluid ounces of water in 
well-sealed glass gallon jars or 
glass aquaria (Tryon, 1975).Ratios 
of six oz. to six oz. for one gal-
lon jars and 20 oz. to 20 oz. for 
ten gallon aquaria seem ideal. I 
have used setups with a higher per-
centage of water with success, but 
an equal or slightly lower percen-
tage of water is preferred. The eggs 
are spaced apart with their longitu-
dinal axes parallel to the vermicu-
lite surface. A gallon jar is suit-
able for two or three large (50-60 
mm) eggs; they can be spaced out in 
rows in an aquarium. Each container 
should have a well-sealed lid. No 
additional moisture should be added 
throughout the duration of incuba-
tion. The lids should be removed for 
one or two minutes every two weeks 
to replenish the oxygen within the 
containers and then the containers 
should be resealed. Egg sites can be 
numbered on the sides of the jar and 
tops of the aquaria, but never mark 
the eggs themselves. Advantages of 
this method are: 1) eggs are visible 
and observable, 2) humidity level is 
established at the beginning of the 
process, and 3) there is no need to 
touch the eggs or change incubation 
materials. Incubation temperatures 
at the zoo vary seasonally. For eggs 
laid during the warm months, temper- 

atures may fluctuate between approx-
imately 23°C and 32°C with no appar-
ent harm. During the winter, because 
of lowered available temperatures, 
eggs are placed in an incubator 
which maintains an approximate 30°C 
temperature. With lowered available 
temperatures, eggs may take an ex-
tended time to hatch (Yntema, 1960, 
1964), and with extremely high incu-
bation temperatures, dead or deform-
ed young may result (Cunningham, 
1939; Cunningham, et al., 1939; 
Vinegar, 1974). For most turtle 
eggs, 28°C to 32°C is preferred. 
Using this method, close to 100 
percent of fertile eggs will hatch. 
It should be stressed that mishand-
ling of eggs or submersion in water 
has invariably resulted in death of 
the embryos. 

Pritchard (1967) stated that the 
incubation period for most species 
of turtles is two or three months. 
These periods recorded at the zoo 
have varied considerably although 
the incubation technique remained 
the same for all eggs. The shortest 
chelonian incubation period was 42 
days for Clemmys muhlenbergi,  and 
the longest was 155 days for the 
crowned hill turtle, Geoemyda triju-
la coronata.  In my experience, the 
average is 115 to 120 days, but 
these were mostly tropical or sub-
tropical forms. It is naturally 
important for a turtle from a colder 
climate with shorter summers to have 
a short incubation period, and this 
may also hold true for tropical 
forms from regions exposed to fre-
quent flooding or drought. There is 
also evidence that some fully devel-
oped neonates can overwinter in the 
egg or nest (Woolverton, 1963; Ne-
muras, 1967; Ernst, 1976), and as a 
result new hatchlings may be found 
in early spring. Another reason for 
varying incubation periods is the 
stage of development within the eggs 
at the time of deposition. Clemmys  
muhlenbergi  embryos may develop to a 
large degree within the female's 
body, hence an extremely short incu-
bation period. Also, fertilization 
within a single clutch of eggs may 
not occur at one time, and as a 
result, embryos may be in varying 
states of development when eggs are 
laid. This may have been the case 
with a clutch of three eggs incuba-
ted identically from a white-lipped 
mud turtle, Kinosternon leucosto-
mum, for hatching occurred in 121, 
137, and 149 days. 

Fungus may develop on eggs for 
many reasons, but the most common 
are infertility and an overly moist 
hatching medium. Usually, infertile 
eggs will develop fungus within a 
couple of days to a week after depo-
sition, but it may attack fertile 
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eggs during any stage of development 
after continuous exposure to excess-
ive moisture. If this occurs, the 
eggs can be carefully taken out of 
the containers, wiped off with a 
damp cloth, and replaced in a dryer 
medium. If growth persists, applica-
tion of a broad spectrum antibiotic 
salve such as Biotef (Upjohn Co.) or 
Forte-topical (Upjohn Co.) has been 
moderately successful in preventing 
further growth. 

Reptile eggs, like poultry eggs, 
may be candled in order to determine 
fertility, although other methods 
exist (Quay, 1976). Several commer-
cial poultry scanners are available; 
however, one can be easily made 
using a tin can and light bulb. Cut 
a small (1-2 cm) hole in the center 
of the sealed end of an opened can 
and place the can over a standard 
100 watt light bulb. The eggs can 
then be backlit by placing them 
against the hole for a few seconds. 
If, after the incubation process is 
well along, there are no signs of 
solid material within the egg, it is 
most probably infertile. Those eggs 
which appear solidly dark and allow 
no passage of light probably contain 
developing embryos. The success of 
this method depends a great deal 
upon the point at which the eggs are 
candled. For example, at the Fort 
Worth Zoo, an entire clutch from Al-
ligator mississippiensis was candled 
after 30 days of incubation, which 
is approximately one third of the 
total incubation time. It was 
thought that fertility could be 
determined at this point. Although 
none of the eggs showed obvious 
signs of fertility, almost all 
hatched after 90 to 100 days. 

Hatchling turtles, 	like other 
egg-laying reptiles, possess an 
egg-tooth on the proximal edge of 
the snout with which they cut the 
shell prior to emergence. The head 
is moved vertically, horizontally, 
or rotated in a circular fashion 
with the sharp edge of the egg-tooth 
pressed against the inner shell 
lining. In most species with oval 
eggs, the young turtle will cut one 
end of the egg as it cannot turn 
around within the egg. In most cir-
cular eggs, such as those of Chelon-
ia, Chelydra, or some tortoises, the 
slits may be more varied in loca-
tion. Once the egg is opened the 
hatchling may rest for a period of 
several hours to several days before 
attempting further progress (Einem, 
1956). It is a mistake to manually 
open the egg and extract the young 
turtle at this point. Usually, dur-
ing the first stages of hatching 
there is some remaining yolk attach-
ed to the plastron. This may take 
several days to be absorbed, during 
which time the plastron will slowly 
close up and assume normal propor-
tions. Chances of infection and 
stress are increased if the hatch-
lings are extracted before this 
occurs. 

JUVENILE MAINTENANCE 

Conditions of maintenance for 
newly hatched and juvenile turtles 
are necessarily more exacting than 
those for adults. Improper care 
during the first several months 
after hatching will usually mean the 
difference between a healthy, repro-
ductively active young adult and one 
that is not. As soon as the young 
turtles escape the confinement and 
security of the egg, they should be 
carefully rinsed off in tepid water 
and placed in a gallon jar with damp 
paper towels. Temperature should not 
be much below or above that of incu-
bation or thermal shock may occur. 
They should be left in the jar for 
24 to 48 hours, depending upon the 
amount of unused yolk remaining. 
Measurements should be taken 24 
hours after emergence for carapace 
length and weight using procedures 
described earlier for eggs. Because 
it is important to check development 
in appearance as well as growth, 
photographs should be taken at this 
time. Many chelonians begin to lose 
juvenile characteristics of color 
and shell contour after several 
weeks of feeding (Adler, 1960). 

If yolk retention has been mini-
mal, the turtles should be placed in 
a 19 liter aquarium, tilted so that 
dry and wet areas are provided, with 
approximately 2.5 cm water at the 
deepest point. Scattered sphagnum 
moss and small pieces of cork bark 
may be added for hiding. Certain 
species, such as Clemmys muhlen-
bergi, will spend most of the first 
couple of weeks hidden from view 
beneath the sphagnum in the water. 
Others, such as Geoemyda trijuga,  
are unintimidated and active. It is 
best to provide some areas for hid-
ing for hatchlings of all species.If 
feeding and growth appear to be 
progressing normally after one or 
two months, the juveniles should be 
moved to a 38 liter aquarium where 
they will spend much of their first 
year. Small pea gravel is used as a 
substrate and should be sloped at 
one end for depth variation. Maximum 
water depth should vary from 5.0 cm 
to 7.5 cm depending on turtle size. 
Cork bark and rocks should be ar-
ranged for basking and hiding. 

Each aquarium should be supplied 
with an airstone or power type fil- 

ter. These filters can be lowered 
outside the tanks so that they will 
function with a low water level. 
Because such filters are capable of 
keeping the entire 38 liter tank 
relatively clean when full, maximum 
cleanliness can be attained with the 
reduced level. Each enclosure should 
be thoroughly cleaned once each week 
to ten days using tepid water, and 
filtering materials should be chang-
ed as necessary. Water temperature 
should be maintained at approximat-
ely 25°C, and the temperatures in 
the dry basking areas should vary 
seasonally from 25°C to 32°C, al-
though a thermal gradient is prefer-
rable at all times. Murphy (1973) 
stated that certain species of semi-
aquatic turtles require relatively 
high levels of atmospheric humidity. 
Boyer (1965) indicated that there is 
considerable water loss during bask-
ing. With a higher humidity, this 
loss can be kept to a minimum. In 
addition, growth of some juvenile 
turtles increased significantly when 
humidity was raised to 95 to 100 
percent in their enclosures (Zovick-
ian, 1971). This can be accomplished 
by covering the aquaria with pieces 
of glass or clear plastic, but the 
use of these materials can eliminate 
essential ultra-violet radiation. 
Also, air circulation is severely 
reduced. At the zoo, increased humi-
dity and provisions for lighting are 
accomplished simultaneously through 
the use of single 20 watt (two foot) 
Vita-lite (Durotest Co.) fluorescent 
tubes in reflectors that rest direc-
tly on and over the open tank tops 
and filtering tubes. These reflec-
tors help to retain heat which in-
creases the rate of evaporation, and 
because they cover approximately 75 
percent of the open tops, humidity 
is raised considerably during the 
lighting cycle (0800Z1730 h). Vita-
lite tubes appear to supply the 
necessary ultra-violet radiation for 
hatchling and juvenile turtles and 
at the same time restrict the growth 
of harmful bacteria. As in the larg-
er exhibits, daylight hours are 
generally extended through the use 
of clear skylights. 

It is extremely important that a 
strict routine of feeding be estab-
lished as soon as possible after 
hatching. Most species will begin to 
show feeding responses 24 hours 
after hatching. For approxiately the 
first six months after hatching, 
juveniles should be placed individ-
ually in small plastic bowls with 
just enough tepid water to cover the 
top of their carapaces. Bowl feeding 
is recommended for all species for 
several reasons. 1) Feeding outside 
the enclosure provides a degree of 
cleanliness otherwise impossible 
without almost daily water changes, 
and because of stress and high chlo-
rine content (Murphy, 1973) this 
should be avoided. In addition, 
chances of disease are increased 
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when food items are introduced into 
the living area. 2) The amount of 
food consumed by each turtle can be 
closely checked. Appetite patterns 
can be established for each, and the 
amount of food can be decreased if 
obesity occurs or increased if 
growth does not seem satisfatory. 3) 
Many juveniles may refuse to feed 
because of intimidation by stronger 
and more aggressive tank-mates. 
Without competition, even the shyest 
individual will most probably con-
sume a sufficient amount at each 
feeding. 4) Feeding usually stimu-
lates defecation which is accom-
plished in the feeding bowls and not 
in the enclosure. 5) Even several 
non-aggressive juveniles in one 
feeding area can be a danger by 
biting or drowning one another. 
When it has been determined that 
several individuals will feed well 
together, they may be placed commun-
ally in larger containers. 

Begin 	feeding 	most 	hatchling 
turtles on a three day per week 
schedule for the first month. At 
this time, they should be weighed 
and measured to compare with hatch-
ing size. If little or no growth is 
recorded, then feeding should be 
increased to five days in a row. 
Thereafter, measurements should be 
taken at monthly intervals. For 
example, three hatchling Geoemyda  
trijuga thermalis had mean measure-
ments of 39.3 mm carapace length and 
a mean weight of 11.1 g. These tur-
tles were maintained on a three day 
per week routine and grew to a mean 
carapace length of 80.0 mm with a 
mean weight of 80.0 g in one year. 
Growth was rapid, but each turtle 
maintained a normal appearance. On 
the other hand, two Clemmys muhlen-
bergi maintained from hatching to 
one year of age increased in cara-
pace length and body weight from a 
mean of 24 mm/3.3 g, to 57mm/35.0 g 
on the five day per week diet (Tryon 
and Hulsey, 1977). Conversely, two 
other C. muhlenbergi were maintain-
ed on a three days per week schedule 
and increased from a mean 25.0 mm/ 
3.5 g at hatching to a mean 31.7 
mm/5.9 g after six months, at which 
time they were established on a five 
day schedule. Growth in length and 
weight increased considerably after 
the start of the seventh month. 
Ideally, growth should progress 
uniformly and increases of 3 to 5 mm 
with an equal weight increase in 
grams should be expected each month 
during the first year for many spe-
cies reaching 100 mm to 200 mm adult 
carapace length. After the first 
year, growth may slow down consider-
ably and become irregular. 

Though there may be a dietary 
shift of food preferences in turtles 
from hatching to maturity (Clark and 
Gibbons, 1969), variety is the key 
to successful juvenile feeding. 
Turtles receive a different food 
item with each feeding and are nor- 

mally fed until they appear full. 
Some species will consume their 
meals completely, others will feed 
and then remain inactive for some 
time before resumption. For this 
reason it is best to leave the tur-
tle in the feeding bowl at least two 
hours with available food items. A 
typical five day schedule is as 
follows: ay 1 -- chopped mouse 
entrails; lay 2 -- small live cric-
kets; Day 3 -- chopped fresh min-
nows; Day 4 -- live earthworms, 
chopped or whole, depending on tur-
tle size; Day 5 -- turtle gelatin, 
as described in Part I. Occasion-
ally, small fragments of the multi-
ple vitamin Unipet (Upjohn Co.), 
which most species will eat unmixed 
and undissolved, should be added. 
Once feeding is completed, each 
turtle should be rinsed off in tepid 
water and placed back in its enclos-
ure, where it will continue to for-
age. Foraging is constant preoccupa-
tion with juveniles in nature. 

Once the juveniles reach 50 to 80 
mm carapace length, they should be 
transferred to a larger aquarium, on 
or off exhibit. It is preferable to 
move them to a wooden box such as 
described in Part I for off-exhibit 
housing. These may vary in size, but 
all should provide the same condi-
tions of temperature, lighting, 
basking and hiding areas. Addition-
al space will allow for much more 
exercise, and this will usually 
stimulate an increase in growth. 
Also at this time, the juveniles may 
begin their seasonal indoor-outdoor 
cycles, and are well on their way to 
maturity. 

CONCLUSION 

Certainly, many other successful 
techniques for breeding and raising 
aquatic chelonians are in use, and 
some may be less time consuming and 
produce better results. This report 
cannot possibly cover all aspects of 
captive maintenance, nor does it 
pretend to be all-encompassing. With 
the simplistic set-ups of housing, 
lighting and feeding techniques 
described, it does, however, present 
a common sense approach for attain-
ing the desired results. These tech-
niques are presently in use at the 
Fort Worth Zoological Park, but are 
being improved continuously. Zoo 
personnel and individuals involved 
in the maintenance of captive chel-
onians have their own ideas and 
techniques that are being constantly  

shared. Perhaps eventually an ideal 
can be achieved. 
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Geographic Distribution 

Herpetological Review  publishes 
brief notices of new geographic 
distribution records in order to 
make them available to the herpeto-
logical community in published form. 
Geographic distribution records are 
important to biologists in that they 
allow for a more precise determina-
tion of the range of a species, and 
thereby permit a more significant 
interpretation of the biology of 
same. The standard format  for a 
geographic distribution record is: 

Scientific name  (common name) as 
it appears in Conant (1975) or Steb-
bins (1966). Locality (use metric 
for distances). Date and collec-
tor(s). Identified or verified by. 
Place of deposition and catalogue 
number. Comments. Citation. Submit-
ted by (give name and address). 

Please 	submit 	new geographic 
distribution records in the standard 

 format only to Joseph C. Mitchell, 
Graduate Program in Ecology, Univer-
sity of Tennessee, Knoxville, Ten-
nessee 37916. Short manuscripts are 

acceptable when data cannot be ade-
quately presented in the standard 
format. 

Recommended citation for 	new 
geographic distribution records 
appearing in Herpetological Review 
is: Jones, J. 1977. Geographic dis-
tribution: Rana pipiens.  SSAR Herp. 
Review 8(1): 1. 

CAUDATA 

AMBYSTOMA LATERALE  (Blue-Spotted 
Salamander). USA. CONNECTICUT: Hart-
ford Co.: Bloomfield, 0500 meters N 
of Adams Road along Griffin Brook. 
30 September 1973. R. Jones. Veri-
fied by B.W. Menzel. Univ. Connec-
ticut Mus. Nat. Hist. nos. 6643-
6645. Confirms presence of this 
species 	in Connecticut 	(Uzzell, 
1967. Cat. Amer. Amph. Rept. 48.1) 

Submitted by MICHAEL W. KLEMENS 
and ROBERT E. DUBOS, University of 
Connecticut Museum of Natural Hist-
ory, Department of Systematic and 
Evolutionary Biology, Biological 
Sciences Group, University of Con-
necticut, Storrs, Connecticut 06268.0 

ANURA 

BUM 	AMERICANUS 	CHARLESMITHI 
(Dwarf American Toad). USA. LOUIS-
IANA: DeSoto Parish: Mansfield. May 
1972. T.L. Hibbitts. Verified by W. 
Seifert. Dallas Mus. Nat. Hist, 
DMNH 4348. Extends known range into 
northwestern Louisiana (Conant, 
1975 A Field  Guide to Reptiles  and 
Amphibians,  Houghton Mifflin Co.). 
TEXAS: Red River Co.: 22.5 km NE 
Clarksville, Picina Farm. 15 May 
1971. W. Seifert. 	Verified by W. 
Seifert. Dallas Mus. 	Nat. Hist., 
DMNH 804. Cranial crests more close-
ly resemble Bufo valliceps  having 
two preparotoids and relatively long 
parietal spurs, suggesting some 
intergradation with B. valliceps.  
(Raun s Gehlbach, 1972, Amphibians 
and Reptiles in Texas, Dallas Mus. 
Nat Hist. Bull. No. 2). 

Submitted by WAYNE SEIFERT, Dal-
las Museum of Natural History, P. 0. 
Box 26193, Dallas, Texas 75226. • 

HYLACTOPHRYNE AUGUSTI LATRANS  
(Barking Frog). USA. TEXAS: Ward 
Co.: Pyote Air Force Base, Pyote. 1 
May 1976. Collected by two members 
of the Texas Herpetological Society. 
Verified by W. Seifert. Dallas Mus. 
Nat. Hist., DMNH 4647. Collected in 
a sump pump hole in the machine room 
of the abandoned base. The surround-
ing area is flat and has red sandy 
soil with mesquite (Prosopis glandu-
losa)  and creosotebush (Larrea diva-
ricata)  being the dominant vegeta-
tion. Numerous gopher (Geomys)  bur-
rows may be the only natural habitat 
for these frogs. This specimen is a 
link between the New Mexico and 
Texas specimens and its locality  

falls on the question mark of Co-
nant's (1975. A Field Guide to Rep-
tiles and Amphibians  of Eastern  and 
Central  North America)  range map. 

Submitted by WAYNE SEIFERT, Dal-
las Museum of Natural History, P. O. 
Box 26193, Dallas, Texas 75226. • 

HYPOPACHUS 	VARIOLOSUS 	(Sheep 
Frog). MEXICO. AGUASCALIENTES: 13.5 
km (by mex. 70) ENE Calvillo. 8 July 
1977. D. Frost and S. Aird. Louisi-
ana St. Univ. Mus. Zool., LSUMZ 
36075-76. First record for the state 
of Aguascalientes and the most 
northern record in the Rio Juchipila 
drainage (Nelson, 1974, Herpetologi-
ca 30: 250-274). Associated species 
were Bufo occidentalis, Hyla eximia,  
Rana montezumae  and Scaphiopus  mul-
tiplicatus.  

Submitted by DARREL FROST, Museum 
of Zoology, Louisiana State Univer-
sity, Baton Rouge, Louisiana 70893, 
and STEVEN AIRD, Department of Bio-
chemistry, Louisiana State Univers-
ity Medical School, New Orleans, 
Louisiana 70112. • 

TESTUD INES 

DERMOCHELYS CORIACEA  (Leather-
back Sea Turtle). USA. CALIFORNIA: 
Ventura Co: Ventura. 2 September 
1977. Skull deposited in Santa Bar-
bara Museum of Natural History, 
SBMNH 1361. Carapace length 124 cm. 
First record for the county and 
supplements previous records in 
southern California (Van Denburgh, 
1922, Occ. Pap. Calif. Acad. Sci., 
10 (1-2): 1-611, 617-1028; Slevin, 
1927, Copeia (159): 172-173; Lowe 
and Norris, 1955, Copeia (3): 256). 

Submitted by FRED LOTTER, Biology 
Department, Ventura College, Ven-
tura, California 93003. 

SAUR IA 

EUMECES ANTHRACINUS 	PLUVIALIS  
(Southern Coal Skink) USA. TEXAS: 

Dallas Co: Oak Cliff, Dallas Zoo. 17 
July 1975. D. Barker. Verified by 
J.R. Dixon and W. Seifert. Texas A&M 
University and Dallas Mus. Nat. 
Hist, DMNH 2268. Range extension of 
three counties east (Raun and Gehl-
bach, 1972, Amphibians and Reptiles 
in Texas, Dallas Mus. Nat. Hist. 
Bull. No. 2). 

Submitted by WAYNE SEIFERT, Dal-
las Museum of Natural History, P. O. 
Box 26193, Dallas, Texas 75226. • 

GERRHONOTUS LIOCEPHALUS INFERNAL-
IS (Texas Alligator Lizard).USA. 
TEXAS: Dallas Co: Clarendon Dr. and 
Cumberland St., Dallas. 11 November 
1973. J.B. 	Murphy. Verified by W. 
Seifert. 	Dallas Mus. Nat. Hist., 
DMNH 2210. The habitat is "typical" 
and could harbor an isolated popula- 
tion surrounded by the city although 
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no additional specimens have been 
collected (Raun and Gehlbach, 1972, 
Amphibians and Reptiles in Texas, 
Dallas Mus. Nat. Hist. Bull. No. 2). 

Submitted by WAYNE SEIFERT, Dal-
las Museum of Natural History, P. 0. 
Box 26193, Dallas, Texas 75226. • 

HEMIDACTYLUS TURCICUS (Mediter- 
ranean Gecko). 	USA. FLORIDA: St. 
Lucie Co: Ft. 	Pierce. 21 September 
1977. S. Myers and S. Phillips. 
Verified by W. Auffenberg, Florida 
State Mus., FLS/UF 40645-40649. 12 
February 1974. J. Fallon, Florida 
Med. 	Entom.Lab Collection, uncata- 
logued. 	E.W. Campbell, no date, 
FSM/UF 40650. This locality lies 
368.5 km south of the Jacksonville 
record (Meylan, Herp. Rev. 8(2): 39) 
and 202.7 km north of the Miami 
record (Barbour, 1936, Copeia 1936 
(2). Ft. Pierce is a port of entry 
and this is undoubtedly how the 
population was introduced. 

Submitted by STEVEN MYERS, Indian 
River Community College, Mueller 
Center, Lundberg Road, Vero Beach, 
Florida 32960. Mailing address: 705 
Wall Street, Vero Beach, Florida 
32960. • 

SERPENTES 

CARPHOPHIS AMOENIS VERMIS (West-
ern Worm Snake). USA. WISCONSIN: 
Grant Co: Nelson Dewey State Park, 
T3N, R6W, Sec 13, SW 1/4 of NE 1/4. 
14 May 1977, 18 June 1977. R.A. 
Sajdak. Milwaukee Pub. Mus. Herpe-
tol. Collection, MPM #14754, 15181. 
First record from Wisconsin. Nearest 
published localities are 235.3 km. S 
near Keosauqua, Iowa (Bailey, 1939, 
Copeia, 4: 218-219) and ca.255 km S 
in western Illinois (Smith, 1961. 
Illinois Nat. Hist. Surv. Bull. 
28(1): 1-298). 

Submitted by RICHARD A. SAJDAK, 
Zoology Department, University of 
Wisconsin-Milwaukee, 	Milwaukee, 
Wisconsin 53201. 	 • 

MICRURUS LATICOLLARIS 	(Mexican 
Coral Snake). MEXICO. OAXACA: 4.3 km 
(by Mex. 125) NE Cuyotepeji. 16 June 
1977. D. Frost and S. Aird. Louisi-
ana St. Univ. Mus. Zool., LSUMZ 
36213. First record for Oaxaca and 
the most eastern locality for this 
species. Our specimen extends the 
known range ca. 115 km SE of the 
nearest published locality, "probab-
ly Matamoros, Puebla" (Schmidt, 
1958, Fieldiana Zool. 39: 201-212). 

Submitted by DARREL FROST, Museum 
of Zoology, Louisiana State Univer-
sity, Baton Rouge, Louisiana 70893, 
and STEVEN AIRD, Department of Bio-
chemistry, Louisiana State Univers-
ity Medical School, New Orleans, 
Louisiana 70112. • 

Rhinocheilus lecontei tessella-
tus (Texas Long-nosed Snake). MEXI-
CO. ZACATECAS: 2.7 km (by Mex. 70) 
SW Aguascalientes state line. 9 July 
1977. D. Frost and S. Aird. Louisi-
ana St. Univ. Mus. Zool., LSUMZ 
36252. First record for southern 
Zacatecas, southernmost locality for 
the subspecies and a range extension 
ca. 175 km WSW of the nearest known 
locality, in San Luis Potosi (Medi-
ca, 1975, Cat. Amer. Amph. Rept.: 
175.1-175.4) R.1. tessellatus is as 
yet unreported in either Aguascali-
entes or Jalisco but the proximity 
of this Zacatecas locality to both 
state lines insures the presence of 
this subspecies in those states. 

Submitted by DARREL FROST, Museum 
of Zoology, Louisiana State Univers-
ity, Baton Rouge, Louisiana 70893, 
and STEVEN AIRD, Department of Bio-
chemistry, Louisiana State Univers-
ity Medical School, New Orleans, 
Louisiana 70112. • 

SALVADORA GRAHAMIAE LINEATA (Tex-
as Patch-nosed Snake). USA. TEXAS: 
Robertson Co: 4.8 km S Franklin. 8 
February 1970. T.L. Hibbitts. Veri- 
fied by W. Seifert. 	Dallas Mus. 
Nat. Hist., DMNH 4312. 	Extends 
known range one county eastward and 
represents the most eastern locality 
for Salvadora (Raun and Gehlbach, 
1972, Amphibians and Reptiles in 
Texas, Dallas Mus. Nat. Hist. Bull. 
No. 2). 

Submitted by WAYNE SEIFERT, Dal-
las Museum of Natural History, P. O. 
Box 26193, Dallas, Texas 75226. • 

SYMPHIMUS LEUCOSTOMUS 	(Mexican 
White-Lipped Snake). MEXICO. OAXACA: 
11.2 km N La Ventosa. 21 December 
1976. J.L. Knight and J.D. Johnson. 
Herpetology collection, Lab. for 
Env. Bio., Univ. Texas at El Paso. 
(UTEP; number to be assigned). Fills 
the geographic hiatus of ca. 130 km 
between the vicinity of Tehuantepec, 
Oaxaca and 15 km N Arriaga, Chiapas 
(Rossman and Schaefer, 1974, Occ. 
Pap. Mus. Zoo1.45: 1-12). 

Submitted by JERRY D. JOHNSON, 
Department of Biology, El Paso Com-
munity College, El Paso, Texas 79904 
and JAMES L. KNIGHT, Department of 
Biology, Emporia State University, 
Emporia, Kansas 66801. • 

SYMPHOLIS LIPPIENS MEXICO. JAL-
ISCO: 7.1 km SW Guadalajara bypass 
on Mex. 15 to Morelia (=ca. 10 km 
SW Guadalajara), San Jose de Tajo 
trailer park. Ca. 20 June 1977. 
Collected by a local resident. 
Verified by D. Frost. Louisiana St. 
Univ. Mus. Zool., LSUMZ 36217. The 
collector reported this species to 
be uncommon but seen occasionally 
after hard rains have forced them to 
the surface. First record for the 
vicinity of the type locality (Guad-
alajara) and the state of Jalisco 
since the species was described by 
Cope (Proc. Acad. Nat. Sci. Phila-
delphia 13: 524) in 1862 ("1861"). 
This specimen demonstrates that Sym-
pholis lippiens penetrates into oak 
woodland and probably follows the 
more tropical barrancas into eastern 
Durango and southern Zacatecas. 

Submitted by DARREL FROST, Museum 
of Zoology, Louisiana State Univers-
ity, Baton Rouge, Louisiana 70893. • 

TYPHLOPS COSTARICENSIS (Costa 
Rican Blind Snake). NICARAGUA: De-
partamento de Metagalpa: San Jose de 
la Montana, near Ciudad Metagalpa, 
1100 m. Dug out by bulldozer August 
2, 1975, and collected by J. Villa. 
Verified by S. B. McDowell. Amer. 
Mus. Nat. Hist., #113546. The spe-
cimen is a female with empty but 
well developed right oviduct (left 
one absent); total length 262 mm 
(tail: 3.3). The locality represents 
the first documented record for 
Nicaragua and a range extension of 
ca. 280 km NNW from the type local-
ity. The species was hitherto known 
from Monteverde, Costa Rica (Jimenez 
and Savage, 1962: Rev. Biol. Trop. 
10: 199-203) and based on a single 
specimen; others are now available, 
making a total of 7: NICARAGUA: 
Matagalpa, no other data (Mus. Comp. 
Zool., Harvard, #9558, a badly muti-
lated specimen mis-identified as T. 
tenuis); COSTA RICA: Puntarenas 
Province; Monteverde, Sierra de 
Tilaran, 1500 m (Mus. Zool. Univ. 
Costa Rica #2215, 4362, 5229, and 
R.K. LaVal #3084). T. costaricen- 
sis was included in the Nicaraguan --- 
herpetofauna 	(Villa, 	1971: 	Lista 
Tentativa de Vertebrados Inferiores 
de Nicaragua) on the basis of the 
MCZ specimen, but documentation was 
pending. 

Submitted by JAIME VILLA, Depart-
ment of Biology, University of Mis-
souri, Kansas City, Missouri 64110. • 

62 	 Herp Review 9(2), 1978 



Two SNAKES, LEPTOPHIS MODESTUS  

AND PELAMIS PLATURUS,  NEW TO 

THE HERPETOFAUNA OF HONDURAS 

Recent work has demonstrated the 
presence of two additions to the 
list of snakes known from Honduras, 
as prepared by Wilson and Meyer (in 
press). These additions are describ-
ed below. 

LEPTOPHIS MODESTUS (GUNTHER) 

On the evening of 31 May 1976, we 
collected a DOR specimen of Lepto-
phis modestus (Gunther) at 1890 m 
approximately 22.5 km E Nueva Ocote-
peque, depto. Ocotepeque in the 
Sierra de Merendon of extreme south-
western Honduras. The specimen 
(LSUMZ 33571) represents the first 
Honduran record of this species, 
recently resurrected by Hoyt (1964). 

The Honduran specimen is a female 
with the following characteristics: 
ventrals, 180; anal plate divided; 
subcaudals, 168 (count approximate 
as tail is badly damaged); dorsal 
scale reduction formula 15-7(114) 
133+4(115)11; supralabials 8-8, with 
4th and 5th entering orbit; infra-
labials 10-10; loreal 1-1; preocular 
1-1; postoculars 2-?; total length, 
752 mm; tail length, 274; ratio of 
tail to total length, 0.364. All 
dorsal body scales are keeled, ex-
cept for the outermost row, the 
degree of keeling decreasing gradu-
ally laterally. The color in life 
was green dorsally and pale green 
ventrally. The black postocular bar 
begins on the lower postocular and 
passes posteriorly along the lower 
portion of the anterior temporal and 
the upper edge of supralabials 6 and 
7 onto the lower portion of the 
lower posterior temporal and upper 
portion of supralabial 8. The above 
description agrees well with that 
given for Guatemalan and Salvadoran 
specimens by Hoyt (1964) and the 
Mexican specimen by Williams and 
Smith (1966). 

The Honduran specimen came from 
just below the point where the Car-
retara Occidente crests the Sierra 
de Merendon. The vegetation in this 
area originally was cloud forest 
(Lower Montane Moist Forest forma-
tion of Holdridge, 1964). Some 
patches of apparently undisturbed 
cloud forest exist there now but 
much has been destroyed and is cov-
ered with second-growth forest, 
pasture, and crop fields. 

Leptophis modestus is now known 
to occur at moderate and intermedi-
ate elevations of both versants (not 
only the Atlantic versant, as stated 
by Williams and Smith, 1966; Cerro 
Monte Cristo, the mountain from 
whence came the Salvadoran speci-
mens, lies on the Pacific versant, 
the Guatemalan locality is on the 
Atlantic versant, and the Honduran  

locality essentially straddles the 
Continental Divide) in three separ-
ate areas, as currently understood, 
in northeastern Chiapas, central 
Guatemala, and extreme northwestern 
El Salvador-southwestern Honduras. 
The data on elevation supplied for 
specimens discussed by Hoyt (1964) 
and Williams and Smith (1966) indi-
cate a known range of 1335-2200 m. 
For reasons unclear to us, Williams 
and Smith (1966) gave a range of 
1250-2250 m. The vegetational limits 
for the species are difficult to 
determine at present. No elevational 
or vegetational data are available 
for the Guatemalan specimen, al-
though it apparently came from the 
Rabinal-Cubulco Basin feeding out of 
the middle portion of the Sierra de 
Chuacus, which was described by 
Stuart (1954) as being covered by a 
pine savanna with "short grasses and 
dry-land shrubs" in the more east- 
erly portions. 	Williams and Smith 
(1966) 	implied that the Chiapan 
specimen came from a pine-oak for-
est, a type of vegetation common to 
the intermediate elevations (between 
1000 and 1500-2000 meters, depending 
upon exposure) of the Central High-
lands of Guatemala and Chiapas. 
Hoyt (1964) gave no indication of 
the type of vegetation from which 
the Salvadoran specimens came, but 
Uzzell and Starret (1958) described 
the area as covered by "virgin cloud 
forest," except where cleared for 
pasture. Essentially the same situ-
ation is to be found at the Honduran 
locality. The vegetation of the area 
has been characterized by Meyer and 
Wilson (1971) as Lower Montane Moist 
Forest (or, vernacularly, "cloud 
forest") and is illustrated by Meyer 
(1969, fig. 24). In summary, as 
best as can be presently determin-
ed, Leptophis modestus occurs in 
vegetation ranging from pine-oak at 
lower elevations to cloud forest at 
higher elevations. 

Williams and Smith (1966) stated 
that Leptophis modestus "appears to 
be another indicator of the 'subhu-
mid corridor' of Stuart (1954), 
where it inhabits the oak-pine for-
est zone." The apparent restriction 
of Leptophis modestus to humid 
forest types (Subtropical and Lower 
Montane Moist Forest formations) 
effectively exempts it from consid-
eration as a subhumid corridor indi-
cator species, in the sense intended 
by Stuart (1954). 

PELAMIS PLATURUS (LINNAEUS) 

During a study of the nesting 
sites of the Pacific Ridley (Lepido- 
chelys olivacea) 	in Honduras in 
1967, Peter C.H. 	Pritchard collect- 
ed three specimens (UF 29075, 29215-
16) of Pelamis platurus (Linnaeus) 
in the Gulf of Fonseca near the 
coastal town of Cedeno. These speci-
mens represent the first records of 
the yellow-bellied sea snake in 
Honduras. 

Pelamis platurus is widely dis-
tributed in the waters off the Paci-
fic Coast of the Western Hemisphere. 
It has been previously recorded from 
all of the countries in Latin Ameri-
ca that border the Pacific Ocean 
between and including Mexico and 
Ecuador, with the exception of Hon-
duras (Kropach, 1975). The records 
from the countries of El Salvador 
and Peru (Hoge and Romano, 1971) 
appear to be unsupported by speci-

mens from definite localities. Tay-
lor (1951) mentioned its occurrence 
on Isla de Pascua (Easter Island), a 
Chilean possession. The occurrence 
of Pelamis platurus in Honduran 
marine waters thus was to be expect-
ed. 

All three specimens are tricolor-
ed, but two of them (UF 29075, 
29216) show dark spots in the ven-
tral band (sensu Tu, 1976). 

The specimens were found washed 
up on the beach at Cedeno, a small 
town on the coast of the department 
of Choluteca. 
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News Notes 

LETTERS TO THE EDITOR 

26 January 1978 

According to an article published in 
the LA TIMES several weeks ago, 

several states have considered chan-
ging the 'skull-and-crossbones' 
symbol traditionally used on bottles 
containing poisonous substances to 
something which--to children--does 
not suggest "pirate food". 

Several cities have experimented 
quite successfully with the symbol 
"Mr. Yuk!" -- the traditional smile 
button in a distinctly sour mood. 

TI. State of Illinois, however, 
experimented with young children 
with other kinds of symbols, and, 
after suitable expense, showed that 
one symbol was more effective: a 
fanged green serpent. 

Although I would not like to see 
youngsters poisoned any more than 
anyone else, I would also not like 
to see their minds poisoned by the 
substitute of phobia for reason. 
Every herpetologist has had occasion 
on which he or she has had to deal 
with the fear of snakes by those who 
do not know the reptiles, and we all 
know the difficulty of overcoming 
that superstititon, far more diffi-
cult in the case of snakes than with 
all other reptiles combined. 

From the article, I judge that 
the state intends to implement the 
new symbol in the near future. 

I believe that this action should 
be halted. 

Were it the only effective way to 
save children's lives, I might not 
have misgivings, but I understand 
that the "Mr. Yuk!" symbol has been 
100% effective in areas where it has 
been tested over a five year period. 
The green serpent symbol thus fur-
ther lacks the economic pulse; will  

pharmaceutical companies produce a 
separate label for Illinois while so 
many states switch to "Mr. Yuk!"? 

Would we today tolerate the pas-
tiches of German and Japanese char-
acter which abounded in the comics 
produced during WWII? No. Nor do I 
think we should tolerate any symbio-
mythico framework which seems to 
lend credence to superstitions about 
any of the creatures who share our 
planet with us. 

There are proven ways to discour-
age children from ingesting poisons 
which do not encourage them to think 
ill of an animal of demonstrable 
economic importance, an animal which 
herpetologists have defended for 
nearly a century against ignorance. 
I do not think we should lend sup-
port -- even through omission -- to 
that ignorance, but feel that this 
proposal should be actively opposed 
-- and to hell with the money! 

DONALD E. AYRES, 5707 Harold Way #3, 
Hollywood, California 90028. 

COLOMBIAN LIZARD PROJECT 

Stephen Ayala is attempting the 
impossible--putting together a 
guidebook to Colombian lizards, hav-
ing collected over 100 of the 150 or 
so described species. 

He is painfully aware of the 
absence of the required understruc-
ture of numerous previous studies, 
but is trying to put together a set 
of photographs and descriptions of 
as many species as possible as a 
stimulus to further work. If you can 
help, please write: Stephen Ayala, 
Ph.D., c/o Tulane University ICMR, 
A.A. 5390, Universidad Del Valle, 
Cali, COLOMBIA. 

SNAKE MIMICRY INFO NEEDED 

Mr. 	K.R.G. Welch 	(123 Verbena 
Way, Worle, Avon BS22 ORW, ENGLAND) 
is preparing a summary of mimicry 
(of form, behavior or color in ,en-
tire species or single specimens) in 
snakes. He wishes to hear from per-
sons having pertinent data, informal 
notes or photographs, and would be 
grateful for any help. 

REQUEST FOR INFORMATION 

The newly formed Ministerio del 
Ambiente y de los Recursos Naturales 
Renovables (MARNR) of Venezuela is 
commencing a project entitled "In-
ventario Nacional de Fauna". The 
inventory will deal with the mammal-
ian, avian, reptilian, and amphibian 
faunas. It is hoped that, after a 
year or two of field work, a series 
of distribution maps can be publish-
ed in four volumes for the herpeto-
fauna of Venezuela. The proposed 
volumes will include a bibliography  

as well as a list of localities 
covered by the MARNR, and will con-
sist of: Snakes; Lizards and Amphi-
sbaeneans; Crocodylia and Testu-
dines; and Amphibians. At present we 
are compiling a list of locality 
records from the literature in order 
to assess which areas warrant the 
most attention. Steve Gorzula is in 
charge of the research into the 
herpetofauna, and would be grateful 
to receive information and corres-
pondence. Of particular interest are 
articles that have been published in 
regional journals and newsletters, 
unpublished geographical distribu-
tion records, and information about 
collections of Venezuelan herpeto-
fauna in foreign museums and insti-
tutions. Anyone who is able to 
assist us should write to: Steve 
Gorzula, MARNR, Div. Fauna, Centro 
Simon Bolivar, Ed. Camejo, pisol, 
#124, Caracas 101, VENEZUELA. 

DATA ON SPERM STORAGE ABILITIES IN 
REPTILES DESIRED  

For a detailed report on sperm 
storage abilities in reptiles, all 
kinds of information, data and ob-
servations on this subject are 
desired from any persons. Main in-
terest is on lizards and snakes. 
Send replies by air-mail to: Matt E. 
Braunwalder, Finnsterrutistrasse 5, 
8134 Adliswil, SWITZERLAND. 

DATA AND INFORMATION NEEDED ON SCO-
LIOSIS/KYPHOSIS AND KYPHOSCOLIOSIS 
ON AMPHIBIANS AND REPTILES 

Matt 	E. 	Braunwalder 	(address 
above) is preparing a comprehensive 
scientific study on scoliosis, ky-
phosis and kyphoscoliosis as well as 
other congenital bone deformations. 
One chapter will be dedicated to 
amphibians and reptiles. Therefore, 
he needs specific data, information 
and documentation on this subject 
illustrated with photographs or 
x-rays. Specific interests are: 
anamnesis; possible causes during 
gestation of egg clutches and in 
viviparous species; mortality rate; 
genetic or other transmittability; 
attempts and procedures of medical 
and operative treatments and its 
specific results; other statistics 
and data. If literature about this 
subject is cited, a photostatic copy 
would be appreciated. All data and 
information should be airmailed 
prior to October 31, 1978. 

ERRATA FOR HR 9(1) 

Page 13, col. 1, para 2, line 15: 
"nd" should read "and" 

Page 15, col. 3, para 2, line 36: 
after "turtle," add "Geoemyda tri-
juga thermalis, white-lipped mud 
turtle," 

Page 15, col. 3, photo caption: 
add "Photo by John E. Simmons." 
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Current Literature 

• 

As of March, 1978, approximately 87 searchers are scanning 
450 journals. Titles are published four times per year. Searchers 
are encouraged to submit titles for inclusion at three month inter-
vals to assure approximately equal listings in HR. 

Anyone publishing in a journal that is not widely distributed 
is invited to submit a complete citation or send a reprint to 
insure that the reference is published in Current Literature. 
Complete citations to obscure references are also welcome. 

Richard D. Worthington 
Current Literature 
Department of Biological Sciences 
The University of Texas at El Paso 
El Paso, Texas 79968 
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ty, Kansas. Photograph by 
Larry Miller. 
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