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Cover Photo: Adult male gharial (Gavialis gangeticus) with hatchling at Nandankanan Biological 
Park, Orissa, India (see Crocodile Census in Orissa below). Captive breeding has been successful 
since 1980 and both males and females are said to show parental care of hatchlings. -- S. 
Maharana, Dept. Zoology, Khallikote College, Berhampur, Orissa 760 001, India. 
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A HANDBOOK OF INDIAN CROCODILES. Prof. M.V. Subba Rao, 1993, Andhra University 
Press and Publications, Visakhapatnam 530 003, India: 55 pages, 22 figures. This handy popular 
volume is issued in a limited edition of 500 copies from Andhra University and is dedicated to Dr. 
H. R. Bustard. In the preface the author addresses himself to non- biologists and to "the youth upon 
whose interests the future of many species, including crocodiles, is dependent", and expresses the 
hope that the book will create awareness among the public and strengthen the conservation 
movement.

The volume has chapters on biology, breeding, economic importance, causes of decline, status of 
Indian crocodiles and status of crocodilians of the world. These are clearly written in a style 
suitable for the lay reader, with the exception of part of the descriptive morphology section which 
becomes a little technical. Useful perspectives are given on the economic value and causes of 
decline. The section describing management and conservation in India describes the successful 
captive breeding and restocking programs but does not address the current crisis in the program 
[see this Newsletter]. However, this is not a serious lack in a general handbook intended for the 
public and it may be a wise strategy to avoid contentious current issues in favour of building 
general understanding and sympathy for crocodiles. Overall the book is clearly written and will be 
useful source for the interested layperson or student. -- J. P. Ross, Executive Officer, CSG.
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ZOOS 

MIGUEL ALVAREZ DEL TORO ZOO. In April 1993 we noticed that our female American 
crocodile (C. acutus) was biting recently laid eggs in her pond. We assume the eggs had about two 
hours under water. Against all prognostics we attempted to incubate them artificially and after 99 days, 
ten hatchlings were obtained from 16 eggs.

In 1994 the female tried to nest in a new sandy area we prepared in the enclosure, but the events of the 
previous year repeated and she laid the eggs in the water. Fortunately we were expecting the event and 
collected the eggs immediately from the bottom of the pond. Again she laid 16 eggs and after 88 and 92 
days of incubation we obtained four and four hatchlings.

The hatchlings resulting from the 1993 breeding were sent to the Universidad Ju rez Aut¢noma de 
Tabasco where biologist Beatriz Figeroa will study their growth in captivity for one year. After that the 
University will liberate the crocodiles at Canon del Sumidero National Park about 15 minutes away 
from the zoo. The 1994 hatchlings will be maintained at the zoo for one year to study their growth in 
comparison to another seven hatchlings obtained directly before hatch from a wild nest at the Canon del 
Sumidero National Park. In 1995 we will release all the hatchlings back into the National Park when 
they are one year old. -- Luis Sigler M.V.Z., Instituto de Historia Natural, A.P. 6, Tuxtla Gutierrez, 
29000, Chiapas, Mexico.

____________________________ 

GLADYS PORTER ZOO. A national plan for conservation of Crocodylus mindorensis in the US has 
been drafted by Colette Hairston and is currently being circulated for comment and approval by 
AAZPA, Philippine authorities and other relevant experts. The plan envisages coordinated breeding 
among US institutions with the possible injection of new unrelated stock in the future. The plan will 
complement existing captive breeding programs in the Philippines and Australia to maintain this species 
which is critically endangered in the wild.

In the meantime Colette writes that "It is a good thing mindorensis does not get as large as porosus or 
they would already have killed us all!" -- Colette Hairston, Gladys Porter Zoo, 500 Ringgold Street, 
Brownsville TX 78520, USA.

REQUESTS 
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QUESTIONS ABOUT STOMACH STONES. I have recently read about 200 articles about 
crocodilian stomach morphology, and the stomach contents of living and fossil crocodiles, and also 
about stomach stones in fossil reptiles like plesiosaurs and brontosaurus. I am convinced that the 
function of the stones in crocodilians is not yet understood, and that there is a real need for more 
information.

Hugh Cott concluded that stomach stones in East African Nile crocodiles function as ballast. Many 
subsequent authors have belittled Cott's evidence and gone back to a popular belief that the stones aid 
digestion in a manner analogous to chickens eating grit to grind food in their crop. The crocodile 
stomach is described as being muscular, like a bird gizzard.

Perhaps crocodile farmers know the answer? Do they routinely add stones to crocodilians diet, like 
poultry farmers adding grit to chicken food? If not, it would be an interesting experiment to compare 
growth and digestion in two groups of captive crocodiles, one given stones and the other scrupulously 
deprived of stones. Additional comparison of the kinds of stones, size, hardness, sharpness and color 
might also be instructive. Do the crocodiles choose one kind of stones over another? How do they get 
rid of excess stones? Do they defecate stones? Crocodile breeders with multiple pens of captives could 
control these variables and experiment. If you discovered that captive crocodiles grow to marketable 
size more rapidly on less expensive food if they are offered a certain kind of stones, it would pay for the 
experiment.

Some wild crocodilians do not have stomach stones, but instead have nuts, hard pieces of wood or hard 
undigested food items. An additional question concerns Cott's ballast theory. He found that the quantity 
of stones in Nile crocodiles was always around 1% of body weight. If captives have unlimited access to 
stones, do they eat a fixed percentage of body weight? or does the percentage vary under different 
conditions? The effect of ballast is probably more significant for wild crocodiles that may contend with 
river currents or varying salinity and buoyancy that may have an influence on fitness in a demanding 
environment.

Field reports on stomach contents should include data on rocks. Rock type, hardness, scratches and 
wear, and color should be noted. Are the rocks all the same? Are they similar to rocks common in the 
environment or are they brighter, larger, softer than average? The published data are generally deficient 
in such details. Typically, anecdotes describe how the biggest crocodile had a really big polished stone 
in its stomach but the quantity and relationships to other material is not reported.

Additional useful information can be gained from X-rays which clearly show rocks. Comparison of 
seasonal differences in living crocs would be interesting. I recommend a series of still X-rays of 
comfortably resting animals rather than attempting video tapes of digestive motions. A fluoroscopic 
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motion picture of a caiman digesting a mouse at Yale University was made around 1968 but the 
observations were never published, although it is mentioned in the popular paleontological literature. 
The observations were said to be inconclusive because of the interference with natural digestion by the 
equipment and procedure.

My reading has created more questions than answers. I suspect that too many different kinds of reptiles 
are being compared, although comparisons with other rock eating vertebrates would be instructive (for 
example some fish, seals, sea lions, penguins, mutton birds and some sharks have stomach stones). Any 
information that readers of the CSG Newsletter can provide to this publication would be appreciated. -- 
Franklin D. Ross, Boekelstraat 14, 2131 WT Hoofddorp, The Netherlands.

____________________________

____________________________

MELANOSUCHUS MALES IN THE USA? Dale Bakken asked in the last Newsletter if there were 
any adult male black caiman in North America. In response, Bruce Shwedick of Crocodile 
Conservation Services reports that he has two adult male M. niger. One is on loan to Zoo Atlanta and 
the other housed at Gator Jungle, Plant City, Florida. Two sub-adult females have been sent to Zoo 
Atlanta from St. Augustine Alligator Farm. Bruce agrees that sexing this species as young animals is 
difficult. -- Bruce Shwedick, Crocodile Conservation Services, P.O. Box 3176, Plant City, FL 33564, 
USA.

PERSONALS 

Ana Maria Trelancia, Ricardo Gutierrez 2049, 1640 Martinez, 
Buenos Aires, Argentina, writes that she is now settled down 
with her husband at her new home in Buenos Aires and is 
hoping to become more involved in crocodilian research and 
conservation.
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____________________________

Randal Berry, formerly of Little Rock Zoological Gardens, has accepted the position of Manager of 
Tom Crutchfield's Reptile Enterprises, P.O. Box 1145, Bushnell FL 33513, USA. He writes that not 
only is he in crocodile heaven but also sees snakes that most people never see in a lifetime. He is 
building up a collection Lachesis muta muta and L. m stenophrys. What more could a herpetologist ask 
for? Crocodiles and bushmasters! Talk about adventure!

____________________________

Alberto Yanosky, Fundacion Moises Bertoni, Gaspar Rodriguez de Francia 770, Cassilla de Correos 
714, Ascuncion, Paraguay, has moved to Paraguay to be the scientific member of Fundacion Moises 
Bertoni, which is involved in nature conservation.

____________________________

Luis Pacheco, Casilla 9641, La Paz Bolivia, is presently in his homeland of Bolivia but remains a PhD 
student at the University of Chile.

____________________________

Louise Hayes-Odum, Living Resource Center, 11833 Chimney Rock Road, Houston TX 77035, USA, 
is currently Curator of the Living Resource Center.

____________________________

Frank Seebacher, 44 Sherriff Street, Hermit Park, Townsville Qld 4812, Australia, completed his PhD 
with Professor Gordon Grigg in May 1994. His thesis was on "Thermal Relations of Freshwater 
Crocodiles in the Wild" and he is now seeking employment.

____________________________

Kate Jackson, Department of Zoology, University of Toronto, Toronto, Ontario M5S 1A1, Canada, 
spent a month last summer doing research at the Long Kuan Hung Crocodile farm in Singapore. The 
farm is owned and operated by CSG member Mr. Lee Bak Kuan and maintains about 2,000 C. porosus. 
In addition the farm has a dozen or so large Tomistoma that were placed with him after being 
confiscated from another owner by the Singapore Government. Kate reports that Mr. Lee was very 
supportive of her work and is interested in having other scientists conduct research at his farm.

____________________________________________________________________________________

The Newsletter is sad to report that Dr. Graham Caughley, a respected member of the CSG, died early 
in 1994 after a prolonged illness. Dr. Caughley made significant contributions to the science of counting 
crocodiles and many other large vertebrates and inspired many other workers with his rigorous 
understanding of the statistical and biological requirements for population assessment and aerial survey. 
His impact on crocodilian surveys will continue to be felt for many years. 

____________________________________________________________________________________
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We also regretfully note the deaths last year of member Pieter Schoeman, South Africa, and 
correspondents and crocodile enthusiasts Dean Mann, Australia, J. Magadan, Zambia, and Ernest 
Nunez, USA. Our condolences are offered to the families of each.

EDITORIAL POLICY - The Newsletter must contain interesting and timely information. All news on 
crocodilian conservation, research, management, captive propagation, trade, laws and regulations is 
welcome. Photographs and other graphic materials are particularly welcome. Information is usually 
published, as submitted, over the author's name and mailing address. The editors also extract material 
from correspondence or other sources and these items are attributed to the source. The information in 
the Newsletter should be accurate, but time constraints prevent independent verification of every item. 
If inaccuracies do appear, please call them to the attention of the editors so that corrections can be 
published in later issues. The opinions expressed herein are those of the individuals identified and, 
unless specifically indicated as such, are not the opinions of the CSG, the SSC, or the IUCN-World 
Conservation Union.
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