
The

 
 
Number 100 ï Summer 2007

PUBLISHED BY THE

BBRITISHRITISH HHERPETOLOGICALERPETOLOGICAL SSOCIETYOCIETY

TThhee

HHEERRPPEETTOOLLOOGGIICCAALL
BBUULLLLEETTIINN



THE HERPETOLOGICAL BULLETIN

The Herpetological Bulletin is produced quarterly and publishes, in English, a range of articles
concerned with herpetology. These include full-length papers of mostly a semi-technical nature, book
reviews, letters from readers, society news, and other items of general herpetological interest. Emphasis
is placed on natural history, conservation, captive breeding and husbandry, veterinary and behavioural
aspects. Articles reporting the results of experimental research, descriptions of new taxa, or taxonomic
revisions should be submitted to The Herpetological Journal (see inside back cover for Editor’s address).

ISSN 1473-0928
© The British Herpetological Society. All rights reserved. No part of this publication may be
reproduced without the permission of the Editor.

Printed by Metloc Printers Limited, Old Station Road, Loughton, Essex.

Guidelines for contributing authors

1. Contributions should be submitted preferably in electronic form, either by e-mail or as text files on CD, DVD,
or 100 mb zip disk, in Windows format only. The Bulletin is typeset directly from the author’s electronic file,
so wherever possible all manuscripts should be prepared using a word-processor. Please indicate word-
processing software used. Articles should be arranged in the following general order: Title; Name(s) of
author(s); Address(es) of authors (please indicate corresponding author); Abstract (optional - if included should
not exceed 10% of total word length); Text; Acknowledgements; References; Appendices. Footnotes should not
be included. Refer to this issue for style and format information.

2. High resolution scanned images (TIFF or JPEG files) are the preferred format for submission of illustrations,
although good quality slides, colour, and monochrome prints are also acceptable. All illustrations should be
entirely relevant to the text and numbered sequentially with Arabic numbers.

3. Authors will be informed promptly of receipt of their manuscript and given a time-scale within which it
will be published. Acknowledgement of the receipt of work does not indicate acceptance for publication.
Contributions are liable to assessment for suitability and ethical issues and all articles included in the main
‘Research’ section are subject to review. The Editor reserves the right to shorten or amend a manuscript,
although substantial alterations will not be made without permission of the primary author.

4. Authors are supplied with a portable document file (pdf) of their published article and also receive a
complimentary copy of the full printed issue. Slides, artwork, and other original material will be returned
following publication.

5. The significance and importance of some articles may be such that the Editor will offer the author a year’s
free subscription to the Society for their work.

6. The Editor is keenly aware that contributors may find some of these instructions difficult to comply with and
is anxious that the pages of the Bulletin should remain open to as wide a range of correspondents as possible.
Therefore, if an author has concerns about the suitability of a manuscript, or would like help in preparing it,
please contact the Editor to discuss.

Further information available at: http://www.thebhs.org

The views expressed by the contributors to the Bulletin are not necessarily those of the Editor or the British
Herpetological Society.

All submissions and correspondence arising from the Bulletin should be sent to the Editor, Peter Stafford, c/o Dept.
of Botany, The Natural History Museum, Cromwell Road, London, SW7 5BD. E-mail: herpbulletin@thebhs.org

Front cover illustration. Stefania evansi (Groete Creek carrying frog). A large female, 95.1 mm SVL, carrying
the remarkable number of 30 near-term juveniles. © Philippe J. R. Kok. See article on page 38.



Number 100 - Herpetological Bulletin [2007] 1

EEDDIITTOORRIIAALL

BBooookk  RReevviieewwss
An additional editor has recently been appointed,
Neil D’Cruze, who will be assuming responsibility
for managing book reviews. All books submitted
for the purposes of review in The Herpetological
Bulletin should now be sent directly to Neil
(address details on inside of back cover). Please
also note that The Herpetological Journal is to
discontinue publishing book reviews.

LLeetttteerrss  ttoo  tthhee  EEddiittoorr

Dear Sir,

I think that the following information may be of
interest to anyone concerned with amphibians,  and
perhaps you could include it in The Herpetological
Bulletin. 

SSoommee  aaddvveerrssee  ssiiddee  eeffffeeccttss  ooff  bbeennzziimmiiddaazzoollee
ccaarrbbaammaatteess  aanndd  rreellaatteedd  ccoommppoouunnddss  oonn  aammpphhiibbiiaannss

Benzimidazole carbamates such as fenbendazole
are often recommended to treat amphibian
helminth infestations,  however there is not much
information on the adverse side effects caused by
these chemicals.
I have myself noted that at a concentration of

only 20 parts of fenbendazole per billion
(thousand million) of water,  long term exposure
causes inappetance in amphibians,  and at a
concentration of only 200 parts per billion long
term exposure results in death.  I have seen similar
side effects with mebendazole,  albendazole and
thiophanate.
Many different benzimidazoles have been

developed over the years to treat human and animal
diseases and also as pesticides for agriculture and
horticulture. Such chemicals include the anthelmintic
benzimidazole carbamates such as fenbendazole,
mebendazole, albendazole, flubendazole,
oxfendazole and oxibendazole, the anthelmintic
probenzimidazoles such as febantel, netobimin and
thiophanate, and the related anthelmintic
benzimidazoles such as  tiabendazole and
triclabendazole. In agriculture related compounds
such as benomyl are used as fungicides.
It can be expected that many if not all of these

chemicals will have similar side effects on
amphibians. Because of their widespread use
residues in soil and in small ponds might reach the
above concentration values in some places and have

adverse effects on amphibian populations; some care
over their use might therefore be a good idea I think.
In contrast the antifungal imidazoles such as

ketoconazole and clotrimazole do not appear to
have these adverse side effects, nor do the
antifungal triazoles such as itraconazole,  nor the
antiprotozoal nitroimidazoles such as metronidazole
and dimetridazole.

Yourse faithfully,

Andrew W. Read

15th March 2007
E-mail: andwilread@hotmail.com

Dear Sir,

On 13th May 2006 in the early afternoon, BHS
members Charles Montgomery, Peter Leach and
myself were leaving a site in the Scottish Borders
Region near Peas Bay, where for the last three
years we had been monitoring a Slow worm
(Anguis fragilis) colony. Leaving the site, a ruined
cottage near mixed woodland, we had to cross a
footbridge over the main Edinburgh to London
railway line. This was a fairly modern structure,
whose rough chip and concrete surface had eroded
very slightly to allow pockets of sparse vegetation
to establish themselves.
Approximately half way across, we saw a male

Common lizard basking in the middle of the path.
Getting out our cameras, we cautiously
approached it, and, though obviously aware of our
presence, it allowed us to approach unusually
close. Charles slowly extended his hand, making
clicking noises with his tongue, and, much to our
surprise, it ran up his arm almost as far as his
shoulder, then, after a quick exploration, returned
down  his arm to his hand, where it sat quite still.
After about two minutes, Charles put the lizard
down on the edge of the path, where it again
remained quite still. Once more Charles put his
hand on the ground, and made clicking noises.
Immediately the lizard again ran up his and went
back to his hand.
This was the most unusual response to sound

stimuli that we have observed in lizards, though it
had been noticed that Common wall lizards
(Podarcis muralis), on the walls of Gorey Castle
in Jersey, responded a little to whistling. Colin
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Simms, in his book ‘Lives of British Lizards’,
records a Sand lizard (Lacerta agilis) behaving
strangely in relation to his shoe-cap. Are we
correct in thinking that Charles’s noises was the
stimulus that prompted the lizard’s unusual
behaviour, or could it be reacting to smell or
curiosity about texture, and its potential for
hosting edible invertebrates? What was it doing on
the bridge? Had it been dropped by a raptor, and
thus become disorientated? Charles claims that he
once got an urban fox to follow him into the house,
so does he possess something that animals find
attractive? No doubt New-Age folk would talk
about ‘sympathetic vibrations’, etc., but
herpetological science wants a sound, well
researched, objective answer, adequately
supported by laboratory evidence. 
Behavioural and psychological studies of

reptiles in general, and lizards in particular, have
not matched the research done into their sensory
development, such as vision. We have, for
instance, only speculative comments about their
intelligence. Thanks to B. F. Skinner, the
behavioural psychologist, we know a great deal
about inducing conditioned responses in pigeons,
but nothing of a similar nature has been done with
lizards. Much interesting and rewarding research
could be done in this field.

RREEFFEERREENNCCEESS

Bowles, F.  D. (2002). Update on the status of the Green
Lizard (Lacerta viridis) and Wall Lizard (Podarcis
muralis) in Jersey. Herpetol. Bull. 8800, 2–3.

Simms, C. (1970). Lives of British Lizards.
Norwich: Goose & Son.

Yours faithfully,
Frank D. Bowles
37 Albany Terrace, Dundee DD3 6HS.

BBHHSS  ssttuuddeenntt  ggrraanntt  sscchheemmee  22000088
The British Herpetological Society welcomes
applications to its Student Grant Scheme. Students
can apply for small grants, principally aimed at
supporting fieldwork and other costs associated
with final-year undergraduate or masters projects.
The grant scheme is intended to promote interest
in herpetology through well-defined short research
projects. PhD projects will not normally be

eligible. Priority will be given to BHS members.
Grants will not normally exceed £300. The
scientific scope of projects should be consistent
with the aims of the Society.
The scheme will be administered by the BHS

Research Committee Chairman, Dr Chris Gleed-
Owen. Applications should be made in the form of
a letter (e-mail is acceptable) of no more than four
A4 pages, setting out the following:

~ Your name, address, telephone, e-mail   
~ Course, stage, institution    
~ Project title    
~ Brief outline of the project's: aims/rationale, 
including locations and species involved   

~ Proposed methodology   
~ Timescale   
~ Proposed expenditure and budget breakdown   
~ Details of any funds sought and/or obtained 
from other sources   

~ Previous experience of and/or interest in 
herpetology    

~ A letter (or email) of support from your project 
supervisor

The deadline for applications is 30th April 2008,
and applicants will be informed of outcomes by
31st May 2008. Applicants and/or their supervisors
may be contacted before final decisions are made.
Payments to successful students will be by cheque,
as soon as possible after that date. The work must
take place during 2008. Note that work on
protected species, nature reserves or private land
may require a licence and/or permission (evidence
will be required where relevant). Any resulting
dissertation or publication should acknowledge
the financial support of the BHS. We aim to
publish a summary/abstract of successful grantees’
projects in The Herpetological Bulletin, and would
also welcome a copy of the resulting dissertation.

Dr. Chris Gleed-Owen (BHS Research Committee
Chairman)

The Herpetological Conservation Trust, 655A
Christchurch Road, Boscombe, Bournemouth,
BH1 4AP, UK.    

Tel: 01202 391319 

E-mail: research@thebhs.org

Editorial
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CROTAPHYTUS collaris are medium-sized
lizards, with a long round cylindrical tail with

a broad head and fairly blunt snout. They measure
approximately 25cm in average length, of which
just under two thirds is tail. There is quite distinct
sexual dimorphism, with the males often being
spectacularly coloured, with bright blues on the
dorsal and lateral body parts, and yellow on the
head, depending on the subspecies. Females tend
to be a more fawn colour, with white spots. Both
sexes are usually white ventrally, except for their
throats which may have diffuse banding and in
males may be yellow. In my females a few black
spots develop after egg-laying. Sometimes the
males have yellow bands across the back. A pair of
black ‘collars’ are always present just below the
neck and are the characteristic after which the
common name is given. In the wild there is great
variation in coloration, depending on the
subspecies.
The juveniles tend to adopt the general female

coloration until they are sexually mature, even so
far as having some orange bands and spots which
may imitate gravid females. This could be helpful
in reducing adult male aggression and predation
(Husak et al.., 2004). Collared lizards will eat
almost anything that is small enough to overcome,
adult lizards easily taking fully grown locusts, and
apparently in the wild may include smaller lizards
in their diet. When hungry they will rush headlong,
leaping if necessary, at anything that moves,
including any fingers that are holding food. I find
them not very keen on giant mealworms and the
babies and juveniles I have bred are reluctant to eat
normal mealworms, though they will occasionally.
However, at least captive bred lizards are not
aggressive in captivity; in fact they are
exceptionally tame, yet pleasingly alert and lively.
They sit and bask without fear and do not jump
around or become startled when people move near
the vivarium, except to press against the glass if
they are hungry, which they are most of the time,

especially the females when gravid. They will even
jump out of their vivarium to catch a locust from
the pot used to put vitamin powder on them, then
dutifully hop back in to the vivarium to sunbathe.
After the breeding season is over, they become
much less hungry and more secretive, hiding under
bark much more often, as well as eating less often.
At this time I have lowered the temperature a little
to compensate for their lack of food intake, so they
can preserve their fat reserves. Last year the male
went into hibernation looking slightly thin, but he
was fine. In my opinion they meet many criteria for
the perfect lizard ‘pet’, being more active and
interesting than the ubiquitous Leopard gecko and
having more attractive colours than most Bearded
dragons, as well as having interesting behaviour,
and not losing their tails under most conditions, nor
being apparently stressed by captivity. They are
able to be handled without being traumatised, feed
ravenously and are easy to keep healthy and seem
to be easy to breed in principle, thus reducing
pressure on wild stocks. The only reservation I
have is that they have some reputation for not
feeding and then entering a downward spiral. I
must say that I have not had this except for the
adults reducing their food intake after breeding (it
is September as I write and they have are at this
stage now). I have read on the internet, that in the
wild adults will do this and it may be to reduce
adult predation on the youngsters.

CCaappttiivvee  ccaarree,,  hhoouussiinngg  aanndd  ffeeeeddiinngg

I keep them in a 90 cm vivarium, using cat litter or
vermiculite as substrate to absorb the liquid part of
the faeces. The faeces are copious and can be
smelly especially if the crickets and locusts are gut
loaded with dandelions and other vegetable matter.
The cat litter has helped to keep down the smell
and also helped keep the humidity down, but it is
not infallable. Approximately 15 cm from one end
there is an ordinary 100W spot lamp hanging from
the top, under which is a small pile of limestone for

HHUUSSBBAANNDDRRYY  AANNDD PPRROOPPAAGGAATTIIOONN

Successful keeping and breeding - the Collared lizard
((CCrroottaapphhyyttuuss  ccoollllaarriiss))

RICHARD HARLING

6 Cobham Way, Merley, Wimborne, Dorset BH21 1SJ, U.K. E-mail: harling@xaltmail.com
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Husbandry and breeding of Crotaphytus collaris

basking. There is also a UV light (which was used
last year as well, so it is not a new bulb) inside the
vivarium, so that the lizards are rarely more than 25
cm away from it. The temperature does get quite
high, around 40°C at times surrounding the spot
light. I have not used a thermostat to regulate the
temperature, merely ensured that there is a
temperature gradient, and pieces of cork bark on
the floor to provide refuge at the end opposite the
light. This has worked out very well and the lizards
have thrived. I have a container of water in the
vivarium at all times, but I have never observed the
adults drinking from it, nor do they appreciate
being sprayed as is suggested by some keepers;
they tend to run away from the spray. They will lick
water off a human finger if offered, or from a
syringe, but seem to gain plenty of moisture from
their food. Their faeces are moist which suggests
there is no problem, and their successful breeding
doubly suggests that they manage to hydrate
themselves from their food.
The lights are set come on at 09:00 h and to go

off at 19:00 h. I usually find they have retreated
well before this time.
I feed the lizards every day and they will often

eat two or three full sized locusts, or numerous
crickets at one sitting. The male will tend to eat the
equivalent of one locust plus a couple of full sized
black (African) crickets each day. The female is
usually ravenous, especially when she is gravid,
which she has been for most of the time since
March (as noted earlier it is now September as I
write). I dust the crickets with Nutrobal for every
feed. As previously mentioned, I also feed the
locust and crickets on dandelion, but also any
spare vegetable matter from the kitchen. I have
read that over calcification or vitamin problems
may occur with frequent use of powders, but the
female has laid so many eggs, that I did not want

to take any chances with
the opposite problem.
The fact that I have
achieved nearly 100%
hatching success
suggests that my regime
is working and has done
so well for two years
now.

BBrreeeeddiinngg

Between November 2005 and January 2006 I
placed the adult pair in our shed over a period of
eight weeks. During this time I placed them into a
glass aquarium, which was packed with loosely
scrunched up balls of newspaper, with folded
newspaper on the floor and around the walls of the
aquarium. I placed a bowl of water inside in case it
should be needed and inspected the pair once a
week, finding them to be very torpid, but they
showed no signs of weight loss. I was somewhat
anxious that this desert species may be too cold,
but it did not turn out to be the case and this is the
second year they have been hibernated. Last year
(2004 to 2005) I only hibernated them for six
weeks, as the male was only in his first year. When
I brought them out of hibernation, the male began
to court the female a few days after switching the
lights back on, but she showed no apparent interest,
evading his mating attempts by twisting her body
round and inflating her throat. However, she did
lay one clutch of eggs, but they all failed probably
due to a problem with my incubator (since
corrected) – this was the only clutch she laid. After
this I decided to increase hibernation to at least
eight weeks, to increase availability of food and to
check the eggs and incubator much more regularly,
as well as making sure there was always a pot of
damp vermiculite in her vivarium.
In the middle of January 2006 I brought the pair

out of hibernation and placed them back in their
vivarium, without the lights on, with just a heat
mat. They were soon reasonably active and I
turned on the lighting. After reading articles about
them on the Internet, I expected that the lizards
would become interested in breeding very rapidly,
but found that although the male was quickly head
bobbing and trying to grab the female, she took
until the end of February to allow his advances to

CClluuttcchh  llaaiidd  HHaattcchheedd NNuummbbeerr  hhaattcchheedd
((iinnccuubbaattiioonn  tteemmppeerraattuurree))

1st April (29°C) 21st May (7 weeks) 10 out of 11
6th May (29 then 26°C) 9th July (9.5 weeks) 10 out of 10
16th June (26°C) 29th August (11.5 weeks)    9 out of 10

TToottaall  hhaattcchheedd 29 out 31

TTaabbllee  11. Dates of egg-laying (+ hatching).
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be successful. Mating was a pretty typical lizard
affair of chasing and the male gripping the
female’s neck, while twisting his tail under hers.
There was also a large amount of head bobbing by
the male. If she was willing to mate, she was fairly
placid (though didn’t seem exactly happy). If she
was not ready, she would twist her body round to
make it impossible for mating to occur, when he
let go she would swell up her throat and stand on
extended legs while making her body vertically
large, but thin (a bit like a chameleon’s body) and
he would lose interest for a while. I think it is
helpful that the female is bigger than the male,
who is at least one year younger than the female.
His attentions are therefore less of a problem to
her. With a more equal–sized pair, I suspect a pair
of females would help them to get respite from the
male’s amorous advances.

The female began to swell up like a balloon, and
I found it very difficult to feed her enough food  to
get her full for longer than a few hours during the
day. She then developed bright orange spots on her
flanks and between her black collars (Figure 1).
Baird (2004) suggests that female coloration is a
stimulus to mating. In the experience I have had over
the past few years, the male needs little
encouragement, so long as he has hibernated, and
the female has not developed any sort of breeding
coloration until after mating and until just before egg
laying. She retained this coloration for much of the
year thereafter until August, always becoming
especially bright a few weeks before egg laying.
Finally two days before the end of March, she

would not eat anymore. She just looked too fat to
fit anything in, though she did occasionally lunge
at a locust, and then lose interest. 

Husbandry and breeding of Crotaphytus collaris

FFiigguurree  11. Adults (male left, female right); they often
gape when under the heat lamp.

FFiigguurree  22. Eggs within incubation chamber.

FFiigguurree  44. It took two full days for all the hatchlings to
emerge.

FFiigguurree  33. At 28°C, the first clutch took 7 weeks to
hatch (laid 1st April 2006, hatched 21st May 2006).
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Husbandry and breeding of Crotaphytus collaris

In the centre of the vivarium I had placed a
round, plastic sweet pot that was 13 cm in diameter
and 12 cm deep that was half full of damp
vermiculite (6 cm depth). I laid a piece of bark up
to it and occasionally put the female into the pot, so
that she knew there was a source of damp substrate.
She often would go to the top of the bark,
occasionally jumping into the pot. On 1st April, she
laid her eggs, which took a couple of hours. Once
she began to cover them, I removed them from the
vivarium and made sure that most were exposed so
that I could monitor their progress. The female’s
behaviour was interesting, as she kept trying to
cover the eggs, despite their removal. She pushed
substrate from the bottom of the vivarium in the
place where the container had been, with her
forelegs and kept doing so until there was quite a
pile and some disturbance to the arrangements of
the vivarium. 
The eggs in their container were placed into a

large homemade polystyrene box incubator (Figure
2). Inside I put a heat mat on the base, and put a
wire grid on it that I made out of some wire mesh
from a garden centre. Onto this wire grid I placed
the egg pot and covered it with loosely fitting
plastic lid, with a few holes in. The heat mat was
controlled by a Habistat unit, which controlled the
temperature very accurately. At all times the lid of
the pot had some condensation on it (not too much,
but a good few drops mostly) and the vermiculite
did not dry out at all so I did not need to add any
more water. I checked the eggs once or twice a
week and ensured that the air was fresh. One egg
went off within two days, smelling of mushrooms,

so I removed it. The others had a an almost
antiseptic smell, and though turning very yellow
and unhealthy looking, swelled up and seemed to
be developing fine (Figure 3). By the last three
weeks, the eggs were quite dark inside and it
seemed obvious there was life developing, though
“candelling” the eggs did not show much, and not
having kept collared lizards before, I was unsure
whether this was normal. However by the end of
incubation, before hatching, the babies could be
easily seen through the shells of the eggs.
By the time the first clutch had been incubating

for some weeks, the female was again swelling up
like a balloon and she laid a further clutch of 10
eggs on 6th May.
Finally, on 21st May, the first clutch of eggs

began to hatch (Figures 4 and 5). It took two days
for the last lizard to emerge, after the first head
appeared out of the first egg. I thought that there
were nine eggs in total (eight not including the one
that went mouldy), but in fact I got 10 babies,
finding that there were two eggs buried deeper in
the vermiculite that I had not noticed and thus not
able to expose for checking. 
The babies seemed very large compared to the

parents, with large heads. They did not eat for two
or three days, but once started they began literally
throwing themselves onto crickets with gusto.
They grew rapidly and could eat quite large
crickets very early on. I have kept the babies in
much the same way as the adults.
On the 16th June a third batch of eggs was laid.

Nine eggs were visible, two buried in the
vermiculite, another seven I gently exposed so that
they could be monitored (when they hatched it
transpired that there had been 10 eggs).
On 9th July the second batch of eggs hatched. The

first clutch were now over 15 cm long and very
sturdy, eating ravenously, often gripping each other’s
heads in their excitement. No permanent damage
being inflicted, though occasionally some blood was
spilt early on. All injuries healed very quickly.
What turned out to be the third and final clutch of

the year hatched on 29th August. One egg did not
hatch, and when opened there was a fully formed
baby, with some yolk, indicating that it probably
died a week or so before the clutch hatched. This
probably indicates some calcium deficiency after
three clutches, but the other babies were very
healthy, with no deformities and all fed well.

FFiigguurree  55. Hatchlings at 2 days old.
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FFiinnaall  ccoommmmeennttss

The lizards I obtained seemed to have very easy
requirements. They were healthy when I bought
them and always fed well, barring at the end of the
season. If they are feeding they are warm enough
and healthy, other than a definite slow down in the
Autumn, no matter what heating and lighting
regime is adopted. I would recommend that the
adults are hibernated due to their relative
reluctance to feed in the Autumn. The secret to
keeping them successfully at this point seems to be
to cool them down, to ensure they do not use up
their food reserves, rather than turning up the heat
and trying to stimulate them to feed – they will not
feed and then will just shrivel away. 
Overall they seemed to be prolific (‘r Selected’

having three clutches or so with multiple eggs?) as
well as being very suited to and at ease with human
interaction.
I have bred Ibizan wall lizards (Podarcis

pityensis), anoles (A. carolinensis) and day geckoes
(Phelsuma spp.) before, but I must say that these are
the easiest I have ever had to keep, breed and rear, as
well as being much more rewarding for my children.
When they sit on your hand they look at you, in much
the same way as a Budgerigar or a tame mouse
might, then may suddenly dart off, but they rarely try
and evade capture, stopping periodically to look
around. They can, if they want to, run on just their
hind legs, such is the speed that they can achieve.
Their back legs are reminiscent of frogs hind legs and
they can leap ably. Considering that they are a desert
species, they seem quite easy to provide with UV
light and to ensure no problems with rickets or
calcification of eggs. All the babies have grown
healthily so far with no signs of crooked tails or other
signs of deficiency.

FFoooottnnoottee  ––  MMaarrcchh  22000077

I had an experience with the third batch of baby
Collared lizards, which may be of interest as a
footnote to this article.
I introduced two fairly large garden spiders as

food for the babies, as a bit of variety. Soon
afterwards, I noticed that one of them was dead,
despite looking well fed and healthy. Later I found
another that was alive, but, though breathing and
with its eyes open, could not move very much. I
placed the baby into an incubator and kept it alive
for a week. Unfortunately it eventually died,

occasionally moving slightly but in a very
uncoordinated and lethargic way. I found another
baby in a similar state the next day. I did not
immediately make the connection. At first I
thought there must be some effect of having so may
babies from one female, probably due to lack of
calcium. Maybe it was an end of season slump that
collared lizard babies were prone?
I then realised that the symptoms were similar to

being paralysed and removed the spiders which
had not been eaten after a week.
Since this point this I have lost no other babies

from the third batch (as I write this footnote it is
March 2007, some months later) and had lost none
at all from the previous two batches of babies. The
remaining five babies which I have retained, are
now, as I write this footnote, half grown, are all
extremely healthy, feeding voraciously and have
even undergone a hibernation for 9 weeks in the
garden shed with no ill effects.
I will be very wary of feeding garden spiders to

lizards again. A number of years ago I gave a full
grown House spider to a male Common lizard
(Zootoca viviparous) and it managed it with no
problem and I have given small garden spiders to
Podarcis pityusensis babies with no problem
before.
Although I did not have the dead babies checked,

it seems that they could well have been bitten and
poisoned by the garden spiders, unless there was
some other highly coincidental factor that has not
affected the previous two batches of lizards, or the
remaining half a dozen from the third batch of babies.
The third batch of babies also had an unfortunate

tendency when lunging at food to grab other
lizards’ tails. This has resulted in one or two babies
with half tails. Despite the fact that autotomy does
not occur in this species, the tails are now showing
signs of regrowing.
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ALBINO individuals seem to occur in all
families of both plants (due to a failure to

produce chlorophyll) and animals (due to a failure
to produce melanin), although the condition is
usually very rare.  It is generally assumed that they
are at a selective disadvantage and hence few are
thought to survive to adulthood, and reproduce.
Nevertheless, some obviously do, for albino
individuals of, for example, some species of black
birds (e.g. Jackdaw, Blackbird) are occasionally
but regularly reported in the UK, often in the
popular press. In the case of amphibians and
reptiles, albino individuals of most native UK
species have been reported, though all are
considered very rare (Beebee & Griffiths, 2000).
It was thus of some surprise and interest that one
of us (JS) should find a number of albino Common
toads (Bufo bufo) in the pond of a suburban
garden. That finding enabled us to conduct some
initial experiments aimed at assessing the viability
of spawn produced by albino toads.

MMAATTEERRIIAALLSS  AANNDD  MMEETTHHOODDSS

LLooccaattiioonn

The albino toads were found in a small
(approximately 1.5 by 0.75m)  pond (Figure 1) in
a garden of a suburban house in Ruislip, southern
England. The pond contained Goldfish and
populations of Smooth newts (Triturus vulgaris)
and Common frogs (Rana temporaria) besides
various aquatic invertebrates and plants. The toads
were not originally introduced; they arrived
naturally shortly after construction of the pond.

RReepprroodduuccttiivvee  SSuucccceessss

In both 2004 and 2005, toads (albino and normal)
spawned naturally in the pond, leaving strands of
albino and normal eggs entangled in the vegetation.
In 2004, initial observations on development of

the eggs were made. The majority of the albino
spawn was removed from the pond and transferred
to Brunel University, which has excellent facilities
for maintaining both native and tropical
amphibians. This allowed closer observations on
development to be made. The spawn was kept in
pond water maintained at approximately 20°C.
Based on this initial experience, a more

scientific comparative study on development of
albino and normal spawn was conducted in 2005.
On 25th March, 2005, a few strands of both albino
and normal Common toad spawn were collected
from the pond and transferred to Brunel University.
At this time some of the eggs appeared infertile and
diseased. Three days later, the healthier looking
strips of spawn were cut into lengths of 50 eggs and
each transferred to an individual glass beaker. Four
beakers with albino spawn and four beakers with
normal spawn were set up, aerated, and maintained
at approximately 18°C.  The eggs were maintained
initially in pond water, but this was steadily
replaced by filtered tap water. Seven days after
transfer to Brunel University the eggs hatched.
From age 7 days, the tadpoles were fed Sera-
Micron, a fine powdered aquatic food used for
rearing Xenopus laevis tadpoles. At 16 days of age,
all surviving albino tadpoles were pooled together
into one large tank and all the normal tadpoles into
another. Numbers of surviving tadpoles were
determined regularly until metamorphosis.

AAllbbiinnoo  CCoommmmoonn  ttooaaddss  ((BBuuffoo  bbuuffoo))

S. PASH, J. SPOONER and J. P. SUMPTER.

Institute for the Environment, Brunel University, Uxbridge, Middlesex UB8 3PH, U.K.

ABSTRACT – A number of albino Common toads were found in a small pond within a suburban garden
in north-west London. Albino spawn was also found in the pond. The viability of this spawn was
compared in a laboratory to that of spawn from normal toads.  Although albino tadpoles hatched from the
albino spawn, they progressively grew darker as they aged, until indistinguishable from normal tadpoles.
Presumably one parent (the male) was normal. The viability of the tadpoles hatched from albino spawn
was reduced compared to normal tadpoles, although some animals survived to metamorphosis. They were
then released back into the wild. Possible reasons for this occurrences of albinism are discussed.
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RREESSUULLTTSS
Albino common toads were first discovered in
March, 2004. One albino male and one albino
female, the latter in amplexus with a normal male,
were found.  In the following year (2005), a large
female albino toad in amplexus with a normal
male (Figure 2) and at least two albino male toads
were present in the pond.  Several other, normal,
toads were also present in the pond at the same
time.  The albino toads had a yellowish hue to their
skin and pink eyes.
The albino female toad (or possibly toads)

produced albino spawn (Figure 3) that contrasted
markedly with the black eggs of normal toads.  In
the first year of study, only albino spawn was
studied; no comparison with normal spawn was
made. It was nevertheless demonstrated that
development to hatching occurred and that albino
(i.e. light coloured) tadpoles emerged. Within just
a few days, however, around 50% of these ‘albino’
tadpoles had assumed a darker colouration. Once
the tadpoles began swimming freely, it was
noticed that they had motility problems and,
within a few days, all had died.
Similar observations were made in the

following year, when a comparison with the
development of normal spawn was also made.
Again, the tadpoles hatched from albino spawn
were initially albino (Figure 4) but, at 6 days old
(post hatch), started to darken, becoming greyish
rather than the black colour of normal tadpoles.
As time progressed, the ‘albino’ tadpoles darkened
further, until they were indistinguishable in colour
from normal tadpoles.
There was very considerable variability in the

proportion of eggs that hatched within replicate
beakers of both albino and normal eggs. Individual

values varied between 0% and 46% for albino
eggs, and 0% to 72% for normal eggs. Fungal
infections probably accounted for the total (100%)
losses in some beakers.  This infection in some but
not all beakers made comparing the development
of albino and normal eggs problematic.
Nevertheless, mean survival of normal tadpoles
was better than that of albino tadpoles.  Not only
did a higher percentage of normal eggs hatch, but
subsequent survival was also better (Table 1).
Most losses (deaths) occurred soon after hatching.
Once tadpoles were 14 days old, all survived to
metamorphosis. About three times as many
tadpoles from normal spawn as from albino spawn
reached metamorphosis, at which time they were
released into a pond at the University.

DDIISSCCUUSSSSIIOONN

One of the more interesting questions is why there
should be such a high proportion of albino toads in
one small pond in a suburban setting, especially as
toads rarely spawn in small urban ponds (Beebee
& Griffiths, 2000). Although there have been
occasional reports of albino toads (e.g. Frazer,
1983; Beebee & Griffiths, 2000; BB0WT, 2004) to
have a minimum of three in one location at the
same time seems unprecedented.  Only a single
albino toad is usually recorded.  Of further interest
is that both male and female albino toads have
been observed in this pond, suggesting that
whatever is responsible for the albinism, it is not
sex linked.  There seems to be two explanations
for the presence of a number of albino toads at one
location.  One is that a mutation (presumably in a
gamete) led to a single albino toad, and that the
albino toads reported here are some of the
offspring of that animal. Alternatively, there is
something extraordinary about the pond in
question (such as a chemical in the water) that
induces albinism in a proportion of the toads that

NNuummbbeerr  ooff  eeggggss        NNuummbbeerr  ooff  eeggggss  SSuurrvviivvaall
ccoolllleecctteedd hhaattcchheedd 7 days      14 days      At metamorphosis

AAllbbiinnoo 200    36 (18%)    24 (12%)    22 (11%)         22 (11%)

NNoorrmmaall                  200  69 (34.5%)  66 (33%)    62 (31%)         62 (31%)

TTaabbllee  11. Comparison of the survival of eggs and toadlets
of albino and normal toads.
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develop from eggs spawned in the pond. Although
this latter possibility might seem extremely
unlikely, the appearance of an albino newt in the
same pond in 2006 (Figure 5; see also page 11)
might add some credence to it. 
Albino toads (and other amphibians and reptiles)

are said to be very rare (Beebee & Griffiths, 2000).
Of course it is possible that albino toads other than
those reported in the readily accessible literature have
been found (e.g. BBOWT, 2004). Their rarity can be
gauged from the fact that, in the last 8 years (1999 to
2006 inclusive), over 27,000 adult Common toads
migrating to breeding ponds have been carried across
a road linking Henley-on-Thames and Marlow in
Buckinghamshire, England, and not one albino has
been seen (our unpublished information). Even if
some toads have been counted twice (because they
migrated on two or more consecutive years), and

FFiigguurree  11. The garden pond in which the albino toads were
discovered. Photograph © S. Pash.

FFiigguurree  22. An albino female Common toad in amplexus with a
normal male. Photograph taken 24th March 2005. © S. Pash.

FFiigguurree  33.  Spawn of both albino and normal common
toads collected on 25th March, 2005, from a pond in
Ruislip, southern England. © S. Pash.

FFiigguurree  44. Albino tadpoles of the Common toad as they
emerge from their eggs. © S. Pash.

FFiigguurree  55. The albino Smooth newt (Triturus vulgaris) found
in April, 2006. Note the pink eye and complete lack of body
pigment (see also article on page11). © J. Spooner.
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hence the number of individual toads is somewhat
less than 27,000, this example demonstrates the
extreme rarity of albino adult toads.
Our data on the degree of successful

development of albino and normal toads, although
not unequivocal, do suggest that eggs and tadpoles
of an albino parent (presumably the very pale
‘albino’ eggs came from an albino female) are not
as viable as those of normal toads.  The motility
problems experienced by many of the albino
tadpoles (such as swimming upside down, or
round and round in tight circles) provided visual
evidence of the developmental problems
experienced by albino tadpoles. Some ‘albino’
tadpoles (they were by now quite dark) did
survive, however, and metamorphosed into
toadlets.  Presumably some of these can survive in
the wild (in a suburban setting) for a number of
years, and reach sexual maturity. It has been
reported that male Common toads first reach
sexual maturity when 2 years old, and females are
probably 3 years old when they first spawn, at
least in a population in mid-Wales (Gittins et al.,
1985).  It is generally considered that albinos (of
any animal) are at a significant disadvantage as far
as survival is concerned; they are presumably very
visible, for example, to predators. Being largely
nocturnal may reduce the risk. Perhaps albino
toads survive better in a suburban setting than they
would in more rural locations (where there may be
more, and/or different, predators).

The tadpoles that hatched from albino spawn were
initially very pale (i.e. albino in appearance), but soon
become darker, and were a normal colour (black)
when those that survived metamorphosed. This
probably indicates that they were offspring of an
albino female (hence the pale eggs) and a normal
male.  The latter would provide the genes required for
melanin synthesis (such as the hormone melanocyte
stimulating hormone from the pituitary gland). If
albinism is due to a single gene defect (the most simple
explanation) and that gene was recessive (as seems
likely), then the albino female would have been
homozygous for the gene defect and the normal male
homozygous for the wild type (normal) gene.  All
offspring would therefore have been heterozygous, but
presumably darkened through development due to the
dominance of the wild type gene.  These heterozygous
toads, if they reach maturity and spawn, can
potentially perpetuate the albino ‘line’. The presence
of both male and female albino toads in the pond for a
number of years makes the continued existence of a
‘line’ of albino toads a distinct possibility.  
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AS reported in the preceding paper (Pash et al.,
2007), one or more albino toads were present

in a small garden pond in southern England in
2004 and 2005.  In 2006, after that paper had been
written and submitted, a probable albino newt,
together with two albino common toads, were
found in the same garden.

The newt had the same salmon-pink body
colour as the albino toads (Figure 1; see also
Figure 5 on page 10). Its eyes, however, were pink,
like those of the toads.  There were no black spots
on the body, nor any yellow, orange, or blue stripes
or other marks on the animal. The lack of any
black spots in particular suggest that the newt was

OOccccuurr rreennccee  ooff  aann  aallbbiinnoo  nneewwtt  aanndd  aallbbiinnoo  CCoommmmoonn  ttooaaddss  ((BBuuffoo  bbuuffoo))
iinn  tthhee  ssaammee  ggaarrddeenn  ppoonndd..
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Albino newt and albino toad in the same pond

unable to synthesise the black pigment melanin,
and strongly supports the assignment of albinism.
As far as we are aware, there are no reports in the
open literature of albino newts, and so it is not
possible to compare the colouration of the one
reported here with previous records.
We consider it most likely that the newt was a

male Smooth (or Common) newt  (Triturus
vulgaris). The obvious, though not especially
pronounced, crest along the upper body and tail
(Figure 1 above and Figure 5 on page 10) suggest
the newt was a sexually-maturing male.  The lack
of a fine filament on the end of the tail, and lack of
palmated (webbed) rear feet, make it unlikely that
the newt was a Palmate newt (Triturus helveticus).
The newt was also possibly too large to be a
Palmate newt. Further support for this
identification comes from the fact that previously

only Smooth newts have
been recorded in the pond
(although palmate newts do
occur in at least one pond
locally).
The occurrence of albino
newts seems to be extremely
rare. Most albino newts and
salamanders that have been
reported have also been
neotenous (Beebee &
Griffiths, 2000). However,
the newt reported here was

obviously not neotenous; there was absolutely no
sign of external gills, for example.
The most interesting, and remarkable, fact is the

co-occurrence of albino toads (now for 3
consecutive years) and an albino Smooth newt in
the same pond (and a very small, urban one at
that). This probably represents a unique situation,
making it very tempting to conclude that a
common environmental factor must have been
responsible for inducing albinism in both species.
However, if that reasoning is correct, the nature of
the factor (perhaps chemical) is unknown
currently.
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SULAWESI (formerly known as Celebes) is a
large equatorial island in the Indonesian

Archipelago situated between Borneo and the
Maluku islands (Whitten et al., 1987; Gillespie et
al., 2005).  Its fauna is among the most distinctive
in Indonesia with high levels of endemism across
all vertebrate groups (Whitten et al., 1987).
Despite the biogeographical significance of
Sulawesi, little is known about the distribution and
biology of most reptiles inhabiting the island
(Gillespie et al., 2005), and this is particularly true
with regards to crocodiles (Ross, 1986; Platt &
Lee, 2000).  
Although various authors (e.g., Schmidt, 1935;

Groombridge, 1982; Ross, 1986; Sebastian, 1994)
have suggested that as many as four species of
crocodilians (Crocodylus porosus, C. siamensis,
Crocodylus n. sp., Tomistoma schlegelii) might be
found in Sulawesi, the Estuarine crocodile (C.
porosus) is the only species definitely known to
occur on the island (see review in Platt & Lee,
2000).  Historic accounts suggest that C. porosus
was formerly widespread and abundant on
Sulawesi (Guillemard, 1889; Hickson, 1889;
Whitten et al., 1987). Indeed, C. porosus was once
so common that many riverside villages were
forced to construct waterfront stockades of tightly
woven bamboo fences to protect villagers from
crocodile attacks (Whitten et al., 1987).  However,
decades of unrestricted skin hunting, collecting to
stock crocodile farms, and habitat degradation
have reduced C. porosus populations to scattered
remnants (Groombridge, 1982; Whitten et al.,

1987; Cox, 1992; Platt & Lee, 2000).  Although
now regarded as rare and declining (Groombridge,
1982), field surveys have yet to be undertaken
(Thorbjarnarson, 1992; Ross, 1998), and there is a
notable paucity of information regarding the
current distribution of C. porosus in Sulawesi
(Platt & Lee, 2000).  
In the most recent review, Platt & Lee (2000)

noted that populations of C. porosus persist in the
Sangihe Talud Islands where villagers refrain from
killing crocodiles for religious reasons.  Similarly,
Cox (1992) suggested that substantial numbers of
C. porosus may occur in the Ancona, Cerekan, and
Parakayu rivers where crocodiles are locally
protected as a totem animal.  According to Whitten
et al. (1987), Estuarine crocodiles inhabit an
extensive (ca. 31,400 ha) peat swamp comprising
the northern portion of the Rawa Aopa-
Watumohae National Park (Whitten et al., 1987).
Platt & Lee (2000) examined a number of
crocodiles captured near Gorontalo and
Kotamobagu, but could not determine their
specific provenance, and Gillespie et al. (2005)
found C. porosus in mangrove swamps on Buton
Island in southeastern Sulawesi.  Herein we report
additional distribution records for C. porosus from
Sulawesi, and comment on the conservation status
of these populations.  Our distribution records
were opportunistically collected during a recent
survey of endemic chelonians in northern
Sulawesi (Platt, 2006).   
We documented the occurrence of C. porosus at

three localities in northern Sulawesi (Figure 1);
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these include two coastal sites (Cape Panjang and
Kombot Village), and an inland river (Dumoga
River). Notably, all of the crocodiles that we
examined lacked post-occipital scutellation (Figure
2), a character consistent with the description of C.
porosus (Brazaitis, 1973; Ross, 1990). This is
significant because others have observed crocodiles
in Sulawesi that exhibited prominent post-occipital
scutellation (Cox, 1992; Platt & Lee, 2000); these
have been variously identified as C. siamensis, C.
novaeguineae, C. raninus, or a hitherto undescribed
taxa (Ross, 1990; Cox, 1992; Platt & Lee, 2000), but
their taxonomic status currently remains unresolved.
Regardless, these observations strongly suggest that
at least one additional species of crocodilian besides
C. porosus occurs in Sulawesi.
While interviewing residents of a roadside

hamlet near Wonggarasi Village (00°31.16’N;
121°45.67’E) on 15th July 2006, we were shown
an adult C. porosus measuring approximately 230
cm in total length (TL) being held in a make-shift
pen.  The crocodile was reportedly captured in a

coastal mangrove swamp on Cape
Panjang, a short distance from the
village. According to area
residents, crocodiles remain
common in these swamps where
they are regarded as a nuisance by
local fishermen.  However, we
noted that an extensive area of
coastal habitat on Cape Panjang
has already been converted to
prawn culture and additional land-
clearing is underway, casting
doubt on the long-term viability of
this population.   
On 27th July 2006, we examined

two hatchling C. porosus (TL =
34.0 cm) that were captured by
farmers on the outskirts of
Kombot Village (00°23.81’N;
124°09.36’E). We later accompanied
villagers to the capture site
(00°24.31’N; 124°08.30’E), a

flooded rice field adjacent to an extensive
freshwater coastal swamp characterized by dense,
monotypic stands of high grass (Saccharum sp.).
Farmers stated that hatchlings and small juvenile
crocodiles are encountered every year in rice fields
near the swamps, indicating that local population
recruitment is occurring; large adults are
occasionally encountered as well. Similar
herbaceous swamps are important nesting habitat
for C. porosus in northern Australia (Webb et al.,
1983). The extensive and largely inaccessible
grass swamps near Kombot probably function as
an important local refuge for crocodiles.
Moreover, human population density in this
coastal area is low and the relatively high wages
people receive from local timber extraction and
processing enterprises provide little incentive for
commercial exploitation of wildlife (Platt, 2006).
Thus, crocodile populations in this area appear to
be under minimal threat and relatively secure at
the moment.   
Finally, we examined two captive adult female

C. porosus (TL ca. 180 and 210 cm) at a fish farm
in Tambun Village (00°35.31’N; 124°07.13’E ) on
25th July 2006.  These crocodiles were captured in
late December 2004 while nesting along the
Dumoga River, approximately 30–40 km upstream

FFiigguurree  11. Map of northern Sulawesi, Indonesia showing
localities where estuarine crocodiles (Crocodylus
porosus) were found during July 2006. Dark squares
indicate major population centres.
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from the river mouth.  The two nests contained 40
and 52 eggs, although it was unclear which female
was associated with the larger clutch.  Although
the nesting ecology of C. porosus has not been
well-studied outside of northern Australia, these
values for clutch size are within the range reported
by others (Deraniyagala, 1939; Neill, 1971; Webb
et al., 1977; Hollands, 1987; Thorbjarnarson et al.,
2006).  Hunters captured the crocodiles by placing
snares along well-worn trails leading from the
nests to the river.  
On 29th July 2006, we accompanied villagers to

the nest site where the larger clutch was found.
The nest was constructed in a bamboo thicket on a
low ridge approximately 30 m from the river,
which at this point flows swiftly through a rocky
channel.  Other than a narrow strip of riparian
vegetation where the nest was constructed, the
surrounding habitat is largely fallow agricultural
fields and coconut plantations. Additionally,
villagers reported capturing two adult crocodiles

(ca. 250 to 300 cm) while electro-fishing in the
Dumoga River; these animals were held briefly in
hopes of establishing a crocodile farm, but
escaped during a flood in early July 2006.  While
MacKinnon (1981) suggested that C. porosus
occurred in the Dumoga River based on
‘unsubstantiated reports from villagers’, our
observations constitute the first verified records
from this region. Collectively these data suggest
that the Dumoga River harbors a significant
number of crocodiles; however, given the density
of human settlement and conversion of wetlands to
agriculture in the river valley (Goodland, 1988),
we regard the viability of this population as
questionable.         

FFiigguurree  22. Female Estuarine crocodile (Crocodylus
porosus) photographed in Tambun Village, northern
Sulawesi, Indonesia. This crocodile was captured by
villagers at a nest along the Dumoga River in late
December 2004. Note the absence of post-occipital
scutellation.  Photograph © Iwan Hunowu.



Crocodylus porosus in northern Sulawesi

16 Herpetological Bulletin [2007] - Number 100

In conclusion, our records and those of others
(reviewed by Platt & Lee, 2000) indicate C.
porosus continues to occur at scattered localities in
northern Sulawesi, although the long-term
viability of many of these populations must be
regarded as tenuous. While commercial skin
hunting and trade in live crocodiles now appears
minimal (Lee et al., 2005; J. Tasirin, unpubl. data),
populations are undoubtedly threatened by the
continued loss of coastal wetland habitats.
Furthermore, our records highlight the need for an
island-wide crocodile survey in Sulawesi.
Particular attention should be devoted to rivers,
swamps, and wetlands in the mountainous and
relatively undisturbed interior of the island, and
the large freshwater lakes where an as yet
undescribed species of Crocodylus is thought to
occur (Schmidt, 1935).  Such a survey is essential
for conservation planning and management, and
will also hopefully resolve the taxonomic
confusion that currently surrounds the
crocodilians of Sulawesi.
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THE genus Sordellina Procter, 1923 is
monospecific, including only Sordellina

punctata (Peters, 1880; Figure 1), an uncommon
snake in scientific collections. There is little
available data in the literature about this species.
Its taxonomic history was presented by Hoge
(1958), Peters & Orejas-Miranda (1970) and Hoge
& Romano (1978); the systematic position of the
genus as a Xenodontinae incertae sedis was
discussed in Ferrarezzi (1994) and Zaher (1999);
some data on natural history and habitat was
presented by Procter (1923), Amaral (1977), Cadle
& Greene (1993), Marques (1996; 2001), Marques
et al. (2001) and Marques & Sazima (2004);
illustrations of the species are available in Hoge
(1958), Hoge & Romano (1978) and Amaral
(1926; 1977), Marques et al. (2001) and Marques
& Sazima (2004). Apart from a study by Hoge &
Romano (1978), information relating to its
distribution is still lacking. This is the first study
providing information about habitat use in
Sordellina punctata.

To assess the distribution of S. punctata we
examined the literature and checked the
collections of the following institutions: Museu
Nacional, Rio de Janeiro (MNRJ), Instituto
Butantan, São Paulo (IBSP), Museu de Zoologia
da Universidade de São Paulo, São Paulo
(MZUSP), Museu de História Natural da
Universidade Estadual de Campinas, São Paulo
(ZUEC), Museu de História Natural Capão da
Imbuia, Paraná (MHNCI), University of Michigan
Museum of Zoology, Michigan (UMMZ) and
National Museum of Natural History, Smithsonian
Institution, Washington (USNM).

DDiissttrr iibbuuttiioonn  aanndd  ooccccuurrrreennccee

Sordellina punctata is known from the Atlantic Forest
domain in south and southeast Brazil (Amaral 1977;
Hoge & Romano 1978; Marques et al. 2001; Marques
& Sazima 2004) with confirmed specimens from the
states of São Paulo, Paraná and Santa Catarina. A single
record from western Mato Grosso do Sul and all
literature citations for Rio de Janeiro are questionable. 

DDiissttrr iibbuuttiioonn  aanndd  hhaabbiittaatt  uussee  ooff  SSoorrddeelllliinnaa  ppuunnccttaattaa ((SSeerrppeenntteess,,
CCoolluubbrr iiddaaee)),,  wwiitthh  aa  nneeww  rreeccoorrdd  ffrroomm  SSttaattee  ooff  SSããoo  PPaauulloo,,  BBrraazziill  

DONIZETE NEVES PEREIRA 1, FERNANDA STENDER-OLIVEIRA 1,2, MURILO GUIMARÃES
RODRIGUES 1,3 and RENATO SILVEIRA BÉRNILS 4

1 Laboratório de Herpetologia, Instituto Butantan, São Paulo - SP, Brazil.
E-mail: doni_pereira@butantan.gov.br [corresponding author]

2 Pós Graduação em Ecologia, Instituto de Biociências, Universidade de São Paulo, São Paulo - SP,
Brazil. E-mail: fernandastender@butantan.gov.br

3 Pós Graduação em Biologia Animal, Instituto de Biociências, Letras e Ciências Exatas, Universidade
Estadual Paulista, São José do Rio Preto - SP, Brazil. 

E-mail: rodrigues@butantan.gov.br

4 Departamento de Vertebrados, Museu Nacional, Universidade Federal do Rio de Janeiro, Rio de
Janeiro - RJ, Brazil. E-mail: renatobernils@terra.com.br

ABSTRACT – Sordellina punctata occurs throughout south and southeastern Brazil in the
Atlantic Forest domain (states of São Paulo, Paraná and Santa Catarina). Records from the states
of Rio de Janeiro and Mato Grosso do Sul are questionable. A new record from southwestern São
Paulo extends its distribution west and northward, probably indicating a wider range in the past.
Habitat use in S. punctata implies that it may be more associated with wetlands and other
saturated areas than truly aquatics ones.
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It is possible that records from State of Rio de
Janeiro (see Peters & Orejas-Miranda 1970) were
equivocated, as previously stated by Hoge &
Romano (1978), although as recently indicated by
Marques et al. (2001) and Rocha et al. (2004), the
occurrence of S. punctata in Rio de Janeiro is not
without basis. In spite of this, there is no voucher
specimen which confirms its presence in the state.
The extremely western record from Porto

Esperança, State of Mato Grosso do Sul, should also
be interpreted with caution. It’s based on a single old
specimen (from 1943) of the Instituto Butantan
herpetological collection, which arrived by a railway
line (Linha Férrea Bauru) and could be kept by
mistake into a box sent from other locality. Porto
Esperança lies into a very distinctive environmental
and geographical region, and it is about 900 km far
from all confirmed records of S. punctata – more than
the extremes of the remain known range of the species.

LLiitteerraattuurree  rreevviissiitteedd
Some localities showed in the literature associated
with S. punctata need repair. The type locality of
Sordellina brandon-jonesii Procter, 1923 – a
junior-synonym – is “The campas [sic] near
Castro, on the R. de Tibeira, Paraná, S.E. Brazil”
(Procter 1923), but Peters & Orejas-Miranda
(1970) mentions as “Near Castro, Rio de Tiberia,
Paraná, Brazil”. The unintentional use of “Tiberia”
instead of “Tibeira” difficult its recognition as the
Rio da Ribeira (or rio Ribeira), an important river
in the border area between Paraná and São Paulo
states – which in fact has its source near the city of
Castro, Paraná.
The specimen MZUSP 3481 (currently USNM

200693) was cited by Hoge & Romano (1978) as
sent from “Camboriú SC” (Camboriu municipality,
in the state of Santa Catarina), but in the MZUSP
archives this record clearly refers to the railway
station of Camboriu, Itanhaém municipality, State of
São Paulo. 
Hoge (1958) wrongly cites “São Bento, Staat São

Paulo, Brasilien” as the type locality of Sordellina
pauloensis Amaral, 1923 – a junior-synonym of
Sordellina punctata (Peters, 1880). São Bento (now São
Bento do Sul) is a city in the state of Santa Catarina,
given by Afrânio do Amaral as the type-locality of
Atractus trihedrurus, a species described as new in the
same paper (Amaral, 1926) where a description (in

Portuguese) of Sordellina punctata was presented. The
correct type locality of Sordellina pauloensis Amaral,
1923 was presented in the original description and in
Peters & Orejas-Miranda (1970) and Hoge & Romano
(1978) as Poá, State of São Paulo, Brazil.
Finally, Amaral (1926) and Hoge & Romano

(1978) made one more mistake. They both cited the
specimens MZUSP 1578 and 1579 as paratypes of
Sordellina pauloensis. However, an examination of
the MZUSP collection shows that the true paratypes,
respectively from “Rio Grande” and “Conceição de
Itanhaém” (both in State of São Paulo), are MZUSP
1577 and 1578. MZUSP 1579 is not a Sordellina,
but an Atractus pantostictus from São Paulo (C.
Castro-Mello, in litt.). Today, “Conceição de
Itanhaém” is only called Itanhaém; in the same way,
Rio Grande da Serra is the current name of the
locality given by Amaral (1923) as “Rio Grande,
near Serra de Cubatão”.

TThhee  nneeww  rreeccoorrdd

We present here a new record: Piraju municipality
(23º11’S, 49º23’W, 646 m), southwestern region of
the state of São Paulo. Eight specimens were
collected during fieldwork at the Usina Hidrelétrica
de Piraju (a hydroelectric power station), between
March 2002 and September 2003. Of these, four were
marked with microchips and released (method in
Nogueira et al., 2003), and the remaining four were
sent to Instituto Butantan (IBSP 67661, IBSP 67695,
IBSP 67696 and IBSP 67818). A search of
herpetological collections indicated this record was
new, increasing its distribution further to the west as
well as to the north of its confirmed range (Figure 2).

FFiigguurree  11. Adult example of Sordellina punctata (female
from São Paulo-SP). Photograph © O. A. V. Marques.
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The area of the reservoir is covered by open
formations (agricultural and cattle raising areas,
with remnants of scrubland) and forest fragments
(riparian vegetation and semi-deciduous broadleaf
forest) with multiple serial stages of succession.
The individuals of S. punctata were found in the
nearby of Paranapanema river, a vast water course
with 929 km long and maximum width 800 m. 

Near the western bank, five snakes were found
and from these, two were encountered at a site
named Brejo do Jacaré (meaning “caiman
wetland” or “caiman bog”), a humid and muddy
area, with movable and slimy soil covered with
hydrophilic Cattail plants (Typha dominguensis:
Typhaceae). Another specimen was captured in
riparian vegetation, with the same soil conditions
as a cattle path. The other two were found in
distinct formations of riparian vegetation, but with
the same physical characteristics as low humid,
forest, and with a high level of human distrubance.
On the eastern bank, three individuals were

found, one of them in riparian vegetation with
movable and ‘slimy’ soil on a cattle path, and
another by a pitfall trap line 300 m from the river’s
edge, and 50 m from a small disturbed fragment of
semi-deciduous forest. The last snake was found
30 m from the river in a small, disturbed and in
regenerating forest with herbaceous plants.
At other localities in the state of São Paulo, like

Estação Ecológica Juréia-Itatins (Iguape
municipality) and Parque Estadual Carlos Botelho
(Sete Barras municipality), individuals of

FFiigguurree  22. Localities with records of Sordellina punctata
(Peters, 1880). Star: New occurrence for the species in the
municipality of Piraju, São Paulo, Brazil. Localities: 1-Porto
Esperança (Fazenda Cáceres); 2-Piraju; 3-Ubatuba (Ilha do
Rosário); 4-Mogi das Cruzes; 5-Poá; 6-Suzano; 7-São
Paulo; 8-São Paulo (Butantã); 9-São Paulo (Jardim
Aeroporto); 10-São Paulo (Ipiranga); 11-São Paulo (Santo
Amaro); 12-São Paulo (Parelheiros); 13-Embú; 14-Rio
Grande da Serra; 15-Embú Guaçu; 16-Capão Bonito; 17-
Itanhaém; 18-Itanhaém (Camboriu); 19-Miracatu; 20-
Miracatu (Biguá); 21-Juquiá; 22-Sete Barras; 23-Sete Barras
(P. E. Carlos Botelho); 24- Registro; 25- Iguape (E. E. Juréia-
Itatins); 26- Eldorado Paulista; 27- Jacupiranga; 28-Iguape;
29-Pariquera-Açu; 30- Castro (Rio da Ribeira); 31-
Cananéia; 32-Curitiba; 33- Antonina; 34-Piraquara (Chácara
Medianeira); 35-São Francisco do Sul; 36-São Francisco do
Sul (Praia de Ubatuba); 37-Joinville; 38-Criciúma.
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Sordellina punctata were found in the same humid
soil near water bodies (O. A. V. Marques and R. A.
Moraes, pers. comm.).

HHaabbiittaatt  uussee

Since Procter’s (1923) description of Sordellina
punctata, this species has been associated with
aquatic environments in various forms. Discussing
the habitat where his unique specimen was caught
(by another person), Procter mentions “probably
in moist places”; however, he didn’t justify his
suspicions. Amaral (1977: p. 90) gives “várzea do
Rio Pinheiros” (floodplains of Pinheiros river) as
the origin of the IBSP 6791 specimen, but he did
not make any other comment about environments
inhabited by the species. 
Habitat use of S. punctata were published first

in Marques (1996), following Marques (2001),
Marques et al. (2001) and Marques & Sazima
(2004). Based mainly in field observations of the
authors, these affirmations, on the other hand, do
not specify how and which “aquatic”
environments the species in fact inhabits. Our
data, conjugated with other field observations
indicates that Sordellina punctata is not a truly
aquatic species. It seems more associated with
wetlands and other soak soils, surrounding lakes
or rivers, than water bodies itself.
Procter (1923) corroborates our statement of

muddy and soaked soils in floodplains as habitat
for S. punctata. This author found the burrowing
limbless amphibian Chthonerpeton indistinctum
(Gymnophiona, Typhlonectidae) in the stomach of
his unique specimen of S. punctata. Typhlonectidae
is a family of caecilians known for its secondarily
aquatic habits (Taylor 1968), but this species, in
particular, is much more common in riverside
muddy environments, floodplains or wetlands, than
water bodies – where it was seen only occasionally
(Ihering 1911; Serié 1915; Liebermann 1939;
Lema et al. 1983; Gudynas et al. 1988).
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locality of Liophis rehi Werner, 1909; São Paulo (Parelheiros;
23º32’S, 46º38’W, 760 m): IBSP 34286, 34290, 42914; São Paulo
(Santo Amaro; 23º18’S, 46º20’W, 760 m): IBSP 22936, 22937,
33201; São Paulo (23º26’S, 46º21’W, 760 m): IBSP 57742; Sete
Barras (24º23’S, 47º55’W, 30 m): IBSP 29487; Sete Barras (Parque
Estadual Carlos Botelho; 24º23’S, 47º55’W, 30 m): IBSP 74951;
Suzano (23º32’S, 46º18’W, 738 m): IBSP 55084, MZSP 2003;
Ubatuba (Ilha do Rosário; 23º26’S, 45º04’W, 3 m): IBSP 69511;
PPaarraannáá: Antonina (25º25’S, 48º42’W, 20 m): MHNCI 3072; Castro
(Rio da Ribeira; 24º50’S, 49º45’W, 900 m): type-locality of
Sordellina brandon-jonesii, in The Natural History Museum at
London (collection number not given at the original description);
Curitiba (25º25’S, 49º16’W, 934 m): IBSP 40760, MHNCI 7953;
Piraquara (Chácara Medianeira; 25º26’S, 49º03’W, 905 m):
MHNCI 1110; SSaannttaa  CCaattaarriinnaa: Criciúma (28º40’S, 49º22’W, 46
m): IBSP 25159; Joinville (26º18’S, 48º50’W, 3 m): IBSP 69512,
MNRJ 774; São Francisco do Sul (26º14’S, 48º38’W, 9 m): UMMZ
115650; São Francisco do Sul (Praia de Ubatuba; 26º14’S, 48º38’W,
9 m): MNRJ 1817.
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THE ability of animals to survive injury in field
populations is a key factor in population

ecology. Survival from injury may enhance
reproductive effort (Harris, 1989) and contribute
to the evolution of anti-predator strategies
(Vermeij, 1982). Reptiles show several
physiological characteristics that pre-adapt their
survival from injury. For example, blood loss from
a wound is much less than in an endotherm and
reptilian nerve tissue is resilient and may remain
viable for long periods without oxygen (Close et
al., 1996; 1997). However, other than direct
physiological impacts from injury, including
secondary infection, there may be ecological costs.
These include a reduction in locomotory capacity,
the ability to secure food items, reduced growth,
delayed maturation and also injured animals could
fare poorly in intra-sexual conflicts (Gregory &
Isaac, 2005). Therefore the ability to tolerate sub-
lethal injury, either through contact with predators
or accidental contact with objects in the
environment, has broad evolutionary and
ecological consequences.
A well known form of non-lethal injury in

reptiles is autotomy. Found mostly in lizards and
to a lesser extent in snakes and salamanders (e.g.
McConnachie & Whiting, 2003; Bernando &
Agosta, 2005; Gregory & Isaac, 2005) autotomy
has evolved as a defence mechanism, but its
employment may necessitate behaviour changes or
have ecological costs (e.g. Brown et al., 1995;
Downes & Shine, 2001). Non pre-adapted
wounds, which could be more debilitating, may

also have behavioural and/or physiological
consequences, but most studies of reptilian field
injuries have focused on the squamates, species
that usually have relatively short life spans and
fast generation times (e.g. Schoener & Schoener,
1980; Gregory & Isaac, 2005). The chelonians on
the other hand are typically long-lived and
although known to sustain damage from a variety
of sources, have been less studied in this respect.
For instance, Hailey, (1990) has indicated that
successful repeated annual reproduction in
Hermann’s tortoise Testudo hermanni is a critical
component of lifetime reproductive success, since
although it is mature for an estimated 42 – 56% of
its lifespan with egg production approximately 1-
6 eggs per clutch, hatching success may be low
(Swingland & Stubbs, 1985) with mean annual
survivorship in the region of 3–5% (Meek, 1985,
1989; Stubbs & Swingland, 1985). Under such
reproductive constraints, it might be expected that
by necessity, there would be a trend towards the
evolution of high tolerance of field injuries, at
least in the adult state.. This paper examines this
possibility using information on injuries or
damages gathered during field studies of T.
hermanni in Montenegro and Croatia where both
population ecology (Meek, 1985; 1989) and
thermoregulation (Meek, 1984; 1988a; 1988b)
was studied. 

MMEETTHHOODDSS
The data used in this paper is based on tortoises
measured during fieldwork undertaken in

NNoonn--lleetthhaall  iinnjjuurryy  iinn  HHeerrmmaannnn’’ss  ttoorrttooiissee,,  TTeessttuuddoo  hheerrmmaannnnii,,  
iinn  CCrrooaattiiaa  aanndd  MMoonntteenneeggrroo

ROGER MEEK

7 Rue Georges Clemenceau, Chasnais, France. E-mail: Rogermeek85@aol.com

ABSTRACT – Field injuries in Hermann’s tortoise (Testudo hermanni) from Croatia and
Montenegro are described. In Montenegro, male damage scores were significantly lower than those
of females, but in Croatia the difference was not significant. Regression analysis indicated that
damage score in Croatia was associated with growth ring number (i.e. age) but in Montenegro with
body mass, although only in females. Based on mark-release/recapture data, damaged tortoises were
recaptured more frequently than undamaged tortoises. No significant differences were found
between body mass levels or body temperatures of damaged or undamaged tortoises.
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Montenegro during 1983 and 1986 and Croatia in
1986. There were three study sites in total, all
typical Mediterranean mixed scrub, situated on the
Adriatic coast. However, because of the small
sample sizes of damaged individuals and the fact
that the Montenegrin populations were living in
more rocky environments alongside agricultural
activities, the data from these populations were
pooled. Typical habitat types are shown in
photographs in Meek (1989) and Meek & Inskeep
(1981). Field methodology was described in the
original papers (Meek, 1985; 1989) so only brief
descriptions are given here. The results are derived
from 127 (18 damaged) tortoises from Croatia (20
kilometres south of Dubrovnik) and in total 168
animals in Montenegro (18 damaged; 8 from
Sutomore - Meek, 1989) and 10 from Budva
(Meek, 1985).
Carapace length was taken as a straight-line

measurement between the leading edges of the
nuchal and supracaudal scutes and body mass by
suspending the animals in a cloth bag using a
spring balance. Hermann’s tortoise produces one
growth ring annually at least until maturity of 13-
14 years (Castanet, 1985) and age estimates were
made using these counts (e.g. Meek, 1985; 1989,
Stubbs & Swingland, 1985). Body temperatures
recorded were cloacal and recorded with mercury
bulb thermometers. They were spot measurements
of animals when they were located and not
continuous on any one animal (Meek, 1984;
1988a).
Information of physical injury was collected in

both written and photographic form and examples
are shown in Fig 1. A score system was employed
reflecting the degree of the injury sustained. This
was based on estimates of 1) the estimated impact
of the injury at the time it occurred and 2) on the

estimated effect throughout its life. Other factors
taken into account was the likely physiological
effort the animal would have needed to recover
from the wound, based partly on known veterinary
treatments for wounds in captive tortoises. A high
score (5) was applied to animals with jawbone
breaks, limb loss or major shell damage (Figure 1)
on the assumption that the injury would probably
have been a major threat to life and indeed
continued to act as a handicap to normal activity.
Middle scores (2–4) were applied to animals
exhibiting large or small dents in the shells with
these scores generally reflecting the extent of
injury; Figure 1D for example would be scored as
2 and Figure 1E scored as 3). So generally lesser
damages were given progressively lower scores
with a score of 1 applied to animals showing
minor shell damage, for example around the shell
margins.
Means of body masses, growth ring numbers,

damage scores and body temperatures have been
given with standard deviations. Standard errors
have been attached to the regression coefficients in
equations (1) and (2) and the allometric exponents.

RREESSUULLTTSS

SSiizzee  ccoommppaarriissoonn  ooff  ddaammaaggeedd  aanndd  uunnddaammaaggeedd
ttoorrttooiisseess. Figure 2 shows the ranges of damaged
tortoises in relation to the ranges of the
undamaged sections of the population.
Undamaged animals in the graphs include
juveniles and/or immatures but these were not
included in the statistical analysis unless stated, as
they could not be sexed. There was no significant
difference (ANOVA, p >0.05) between the mean
size (determined here as a function of body mass
but excluding unsexed juveniles) of undamaged or
damaged males in the samples (Croatia damaged
mean = 605.7±72.3, not damaged mean =
608.1±128.3; Montenegro damaged mean =
824.9±123.4, not damaged mean = 835.9± 147.6)
or between females (Croatia damaged mean =

864.2±180.1, not damaged mean =
968.4± 211.9; Montenegro
damaged mean = 1114.2±279.0,
not damaged mean =
1097.0±251.7). Excluding unsexed
juveniles or those showing less

DDaammaaggeedd                              UUnnddaammaaggeedd                          pp

Croatia males 22.4 5.3                   21.1 5.2               0.36
Croatia females 18.0 2.3                   20.2 3.6               0.18
Montenegro males 23.2 3.0                   22.6 4.9               0.79
Montenegro females          20.9 3.1                   20.2 2.8               0.59

TTaabbllee  11. Mean growth ring counts with standard
deviations of damaged and undamaged tortoises. Values
of p from ANOVA tests for comparisons of damaged and
undamaged data sets are also given.
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than 14 growth rings,
Levine’s tests were applied
for homogeneity of variance
between damaged and
undamaged samples. The
results indicated no
significant differences
between body mass variances
(Levine’s test statistics from
0.07 – 2.97 and p values from
0.78 – 0.09). These results
suggest that although the
ranges of injured/damaged
tortoise were smaller than
non-damaged individuals,
tortoises are just as likely to
sustain some sort of injury
once they reach maturity – no
juvenile was found with any
damage.

CCoommppaarriissoonn  ooff  ggrroowwtthh  rriinngg
nnuummbbeerrss. There was no
significant difference between
growth ring counts of either
males or females that had
sustained injury against males
and females that had no
injuries in either population
(ANOVA, all tests at p =
0.05). There was also no
inter-population differences
between damaged male or damaged female growth
ring counts (ANOVA). Table 1 shows the basic
data sets on which the statistical testing was
applied.

CCoommppaarriissoonn  ooff  ddaammaaggee  ssccoorreess. Croatian males
with injuries (mean damage score = 1.7±1.3, range
= 1 – 5, n = 13) had slightly lower means than
females (mean damage score = 1.8±1.1, range = 1
– 3, n = 5) with the difference not significant
(Mann Whitney U-test, w = 137.5, p = 0.85). In
Montenegro, injured males (mean damage score =
1.6±1.1, range = 1 – 4, n = 8) also scored lower
than females (mean damage score = 3.2±1.3, range
=1 – 5, n = 10) with the difference significant (w =
38.5, p = 0.024).  Male damage scores were not
significantly different between populations (w =

157.5, p = 0.82) but female damage scores in
Montenegro were significantly higher than
damaged females in Croatia (w = 15.0, p = 0.03).
Regression analysis has been used to test for the

probability of tortoises sustaining greater damage
score with increases in either growth ring count,
body mass or carapace length. Damage score has

FFiigguurree  11. Examples of injuries and mortality in T.
hermanni. AA: male with broken lower jaw at the anterior
region of the dentary bones (Croatia). BB: female with
heavy scute damage probably from fire (Croatia). CC:
female with front limb and shell damage possibly from
farm machinery (Montenegro). Photographs DD and EE
show tortoises (Montenegro) with dents and shell
breakages. These were the common injuries and most
probably caused by falls. Photograph FF shows the
remains of a dead tortoise (Montenegro).

AA

BB

CC

DD

EE

FF
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been treated as the dependent variable y and the
other variables as independent (x). The equations
have the form:

damage score(y)  = mx+b

where m is the regression coefficient and b the y-
intercept. In theory, damage score will be seen to
increase as a function of any independent variable
when m > 0 and no relationship when m = 0. To
test for significant departures from 0 or between
regression coefficients, t-tests at n-2 degrees of
freedom have been applied. 

The results showed that in Croatian tortoises
the probability of sustaining injury was more
closely associated with growth ring number (i.e.
age). The regression coefficients for males (m =
0.35) and females (m = 0.40) were not

significantly different (t = 0.28, p>0.05) and the
data sets were pooled. This gave,

Damage score = 0.39±0.1growth ring number-
5.49, r2 = 50.0% (1)

with the departure from 0 significant, t = 3.87, d.f.
= 16, p = 0.001. In Montenegro, the only
association was found with increasing body mass
in females and gave,

Damage score = 0.003±0.001 body mass+0.94, r2
= 39.0% (2)

with the regression significantly different from 0, t
= 2.66, d.f. = 10 p = 0.02. 

CCoommppaarriissoonnss  ooff  bbooddyy  mmaassss. To test for the
possibility that injury may have a long-term
impact on body mass condition, Model 1
allometric equations were calculated after
transforming the data into logarithmic form. Body
mass has been treated as the dependent variable y
and straight line carapace length the independent
variable x. Model 1 equations have the form,

y = axb

where b is the exponent and a the y- intercept.
Juveniles were included into each of the sub-sets
to give a true indication of the y – intercepts.
Tortoises with lower body masses will therefore
have lower exponents and were compared using a
t-test at n-2 degrees of freedom. 
The results for the y-intercepts were in good

agreement between all groups ranging from
0.0002 to 0.0003 in Montenegro and from 0.0002
to 0.007 in Croatia. The exponents for damaged
and undamaged tortoises were virtually identical
in all data sets and gave, with undamaged values
first; Montenegro males b = 3.05±0.09 and
3.1±0.13, females both b = 2.99 with standard
errors of 0.08 for undamaged and 0.11 for
damaged; Croatia females b = 3.1±0.07 and
3.2±0.12, males b = 2.73±0.11 and 2.82±0.10. The
latter exponents for damaged and undamaged
males in Croatia showed the greatest departures
but the difference was not significant, t = 0.08, p
>0.05. Hence no differences in body mass status
between damaged and non-damaged animals
could be found in any population.

FFiigguurree  22. Box plots of body mass distributions of
damaged and undamaged T. hermanni. The keys are
U/M = undamaged males, D/M = damaged males, U/F =
undamaged females and D/F = damaged females. The
boxes represent the interquartile ranges with the means
indicated as solid circles and medians as horizontal bars.
The vertical lines either side of the interquartile ranges
represent the general ranges of the data. Solid squares
represent outliers – data that are between 1.5 to 3 times
from the interquartile ranges.
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BBooddyy  tteemmppeerraattuurreess. Hermann’s tortoise is a
heliotherm regulating body temperature by
shuttling between sunlit and shaded areas (Meek,
1984; 1988a). To test the assumption that
damages, perhaps due to impaired locomotory
capacities, may have influenced thermoregulation,
the data were examined for differences in means
(here shown with their standard deviations) and
variances in body temperature. These data include
autumn body temperatures, which were lower than
in summer, but within season body temperatures
of males and females were not significantly
different, so were pooled. No differences were
detected in body temperature means in any of the
samples; Croatia in summer, non-damaged mean =
30.8±1.9°C versus damaged mean = 31.0±1.4°C;
Croatia in autumn, non-damaged mean =
24.4±4.8°C versus damaged mean = 24.3±5.0°C;
Montenegro in summer, non-damaged mean =
29.7±3.0°C versus damaged mean = 30.4±3.0°C
(ANOVA, p values from 0.43 to 0.94). To test for
influences of damages on an ability to precisely
thermoregulate, it was assumed that body
temperature variances around the means were
indicators of thermoregulatory precision. The
results, using variance ratio tests, showed no
differences between damaged and non-damaged
tortoises in any of the data sets; F-values from
0.91 to 1.8, p from 0.52 to 0.91. These results
generally indicate that damages had no
thermoregulatory effect.

RReeccaappttuurree  rraatteess. Field sampling was carried out
by making routine patrols of regular routes with
each tortoise encountered marked and released. If
injury or damage does not influence mobility or
behaviour, then it is reasonable to assume that all
marked tortoises had equal chance of being
recaptured. To test this, the percentage differences
of recapture frequencies between injured and non-
injured tortoises were compared using h-tests
which compares percentage differences after
calculating their corresponding x-values. The
results (males and females pooled) showed that in
both populations tortoises that had sustained some
sort of injury were recaptured more frequently
than those that had not, with the differences
significant; Croatia, damaged = 16.7%, non-
damaged = 7.3%, h = 0.49, 38.4 d.f., p < 0.05;

Montenegro, damaged = 53.3%, non - damaged =
17.6%, h = 0.78, 23.2 d.f., p <0.01. Figure 3 shows
the daily percentage recapture rates for both
damaged and undamaged tortoises in both areas.

DDIISSCCUUSSSSIIOONN

The results of this study support the view that T.
hermanni is able to survive injuries in the field
with only apparent negligible ecological effects.
These include, broken jaw, major shell damage,
limb loss and fire damage. The ability to survive
such injuries must be adaptive given the low
annual recruitment and necessity for reproduction
over a relatively long time period in T. hermanni
(Hailey, 1990). Effects of injury, where they were
indicated, appeared to be largely confined to
recapture rates, which is interesting and
potentially important, but it should also be noted
that sample sizes for damaged individuals within
the populations were relatively small and any
conclusions regarded as tentative. For example,
application of the Sequential Bonferroni
Procedure suggested that the significant results
could have arisen by chance and p< 0.0016 the
appropriate test statistic for significance. Using
this criterion the differences in recapture
frequencies between damaged versus undamaged
animals would not be significant. However,
behavioural shifts in reptiles as a result of injury
are known, for instance tail loss influences the
behaviour of lizards (e.g. Downes & Shine, 2001)

FFiigguurree  33. Graph showing percentage recapture
frequencies of damaged and undamaged tortoises.
Closed diamonds represent damaged Montenegrin
tortoises, closed squares damaged Croatian tortoises,
open squares undamaged Croatian tortoises and open
diamonds undamaged Montenegrin tortoises.
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and hence there is the possibility that damaged
tortoises had indeed altered / restricted activity
levels and / or departures in behaviour rendering
them liable to higher encounter frequency.
Absent limbs must handicap locomotory

performance, but apparently not enough to
influence thermoregulation or body mass
condition - even tortoises with broken jaws had
normal body mass. Presumably, the effects of limb
loss on armoured reptilian herbivores are less
critical than in non-armoured reptiles, as mobility
is key in the latter. Similarly, shuttling heliothermy
may be less affected if the distances between
shaded and sunlit areas are small and less
locomotory effort required. The damage score
results are problematical, as the criteria in which
they were applied were subjective and may not
truly represent a real or significant ecological
impact and hence some standard criteria for score
counts should be determined for future studies.
However, damage score differences, if
approximate to reality, could be explained by size
and an associated loss of agility in the larger
females from Montenegro (Meek, 1985; 1989,
Meek & Inskeep, 1981). For instance, the body
masses of Montenegrin damaged females (mean =
1114.2.2±279g) were greater than Croatian
damaged females (mean = 864.2±180.1g). This
difference, although not significant (ANOVA, p =
0.09) may nevertheless represent a potential for
injury during activity in the rockier Montenegrin
environment – tortoises are frequent climbers and
females may migrate to nesting areas (Stubbs and
Swingland, 1985). The increase in damage with
age seen in Croatian tortoises may simply be a
consequence of living longer and hence higher
probability of accident, as suggested for the Grass
snake Natrix natrix (Gregory & Isaac, 2005).
General dents in the carapace and jawbone
breakages were likely the result of falls whilst
climbing in all three populations.
Hailey (1990) has proposed that damage and

survivorship for females in field populations could
involve male courtship attempts, although based
on the observations of the extensive damages
survived by tortoises in the present study, these
would surely need to be major injuries. Remains
of dead T. hermanni were found in somewhat
limited numbers and formed only 2.3–3.05% of

the total field samples (Meek, 1989). All appeared
to have been older individuals with 20–25 annuli
(see example in Figure 1F) with largely intact
shells and did not appear to have suffered violent
deaths. Certain tortoises showed what appeared to
be injury from fire damage (see Figure 1B)
although this was found only in large tortoises and,
as suggested in previous studies (e.g. Lambert,
1982), may indicate that old/large T. hermanni
survive fire better than juveniles.
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THE Noronha skink, Euprepis atlanticus (see
Mausfeld & Vrcibradic, 2002; Mausfeld et al.,

2002; Whiting et al., 2005 for taxonomic
accounts), is endemic to Fernando de Noronha
Archipelago, off northeast Brazil, where it is the
most abundant terrestrial vertebrate (Carleton &
Olson, 1999). The generalist diet of E. atlanticus
along with the lack of natural predators on the
island may have contributed to the large
population density of this lizard on the island. The
skink feeds on various prey items including
arthropods, conspecific eggs and juveniles, dead
vertebrates, plant material, and human leftovers
(Silva-Jr. et al., 2005). During the dry season the
skink seeks water and sugar from the flower nectar
of a leguminous tree (Sazima et al., 2005).
We report here on new and unusual food sources

for E. atlanticus, brought to Fernando de Noronha
Island by human influence and comment on the
presumptive importance of these sources (new
opportunities), as well as of introduced predators
(new hazards), to the presently large population of
this skink on the island.
In January 2006 (end of the dry season) we

recorded E. atlanticus feeding on dry seeds of the
leguminous shrub Acacia sp. (n =5) and on the
faeces of the Rock cavy Kerodon rupestris (n = 2)
(Figure 1). In June 2006 (wet season) we recorded
the skink deftly catching calliphorid carrion flies
that swarmed on dead nestlings of the Noronha
dove Zenaida auriculata noronha (n = 5) on the
ground. We also recorded the Noronha skink
chasing and preying on juveniles of the House
gecko Hemidactylus mabouia (n = 3) during this
period. Although nocturnal, in the relatively cold
wet season this gecko sunned on low branches,

wooden stakes, and on occasions crawled on the
ground. The geckos were chased while they were
on the ground or on sunning perches (see Sazima
et al., 2005 for the climbing abilities of the skink).
Another unusual food source for skinks was
provided by tourists, who attracted these lizards
with cookie crumbs at some of the most visited
sites (Figure 2).
Notwithstanding the fact that the Noronha skink

is regarded as an ultimate food generalist (Sazima
et al., 2005; Silva-Jr et al., 2005), the food items
here presented add considerably to the resources
presently available to this lizard. The Rock cavy,
House gecko, carrion flies, and the Acacia, all are
introduced organisms on Fernando de Noronha
(Carleton & Olson, 1999; pers. obs.) and presently
occur at high densities on several sites of the
island. Tourism is steadily increasing on the island
as well, with the arrival of large ship cruises and
jet planes about four years ago (pers. obs.).
Lizards that dwell in insular or desert habitats

often have broad feeding habits (Pianka & Vitt
2003, Vitt & Pianka, 2005). For instance, when
arthropod availability is low, raising the amount of
plant material intake is one solution (Robinson &
Cuningham, 1978; Pianka & Vitt, 2003). In some
cases low prey availability may have been caused
by high lizard densities, which would increase
intraspecific competition unless new resources are
sought (Schoener 1968; Pianka & Vitt 2003). The
dry season in Fernando de Noronha archipelago
likely lowers arthropods’ availability, although
this assumption remains to be tested. The lacertid
Meroles anchietae, which lives in sand dune
habitats in the Namib Desert switches to plant
seeds when insect abundance is low (Robinson &

NNeeww  ooppppoorr ttuunniittiieess  aanndd  hhaazzaarrddss  bbrroouugghhtt  bbyy  hhuummaannss  ttoo  tthhee  iissllaanndd
hhaabbiittaatt  ooff  tthhee  sskkiinnkk  EEuupprreeppiiss  aattllaannttiiccuuss
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Cuningham 1978) and a similar situation may be
occurring with E. atlanticus while feeding on
acacia seeds. The Rock cavy feeds on plants and
thus the Noronha skink may take its faeces for
plant material.
Euprepis atlanticus is regarded as ‘incredibly

abundant’ at Fernando de Noronha (Carleton &
Olson 1999; see one figure in Silva-Jr et al., 2005).
A major factor that may have contributed to such
large population could be the historical absence of
lizard predators on the island. Following human
colonisation several predators were brought to the
island: rats (Rattus norvegicus and R. rattus), mice
(Mus musculus), domestic cats (Felis catus), and
lately the large Tegu lizard (Tupinambis merianae),
all of which prey on the Noronha skink (Silva-Jr et
al., 2005). The introduction of exotic species on
Fernando de Noronha Archipelago, along with
human occupation likely changed the population
dynamics and density of E. atlanticus on the island.

One of two different historical processes may
have occurred on Fernando de Noronha
Archipelago: (1) lizard densities were lower there
than in present days and went through an increase
following human colonisation due to introduction
of new food resources, or (2) lizard densities were
high even before human colonisation. Considering
the evolutionary trend of organisms living in
isolated habitats free of predators, it seems to us
that the second assumption is more realistic (see
Pianka, 1973; Bennett & Gorman 1979; Schoener
& Toft 1983; Vitt & Pianka 2005). Several lizard

FFiigguurree  11. The Noronha skink Euprepis atlanticus
mouthing a dry seed of the leguminous shrub Acacia sp.
(A), and sitting on a pile of faeces of the Rock cavy
Kerodon rupestris (B).

FFiigguurree  22. Euprepis atlanticus foraging on cookie
crumbles provided by tourists at one of the island’s most
visited sites.



populations on islands without predators increase
their densities (see Figure 3A), which likely
increases intraspecific competition, especially for
food, usually resulting in a broader dietary niche
(Pianka & Vitt, 2003; Olesen & Valido, 2003). The
introduction of predators on the island, however,
likely reduces local lizard abundance (Figure 3B).
This latter assumption seems to hold true
especially at sites where domestic cats and Cattle
egrets (Bubulcus ibis) are abundant (Silva-Jr et al.,
2005). A deft predator and a recent migrant and
coloniser, the Cattle egret benefits from regular
weeding, horse breeding, and man-made open
spaces, and thus its numbers are steadily
increasing on the island (pers. obs.). Cavies,
acacias, geckos, and carrion flies are presently
abundant at several sites on Fernando de Noronha
and thus may act as important additional and/or
alternative food sources for the Noronha skink,
enabling it to thrive there even with increase of
predators and low arthropod prey availability (Fig.
3B). We suggest here that the skink population
may depend on food sources provided by human
activities past and present to persist at the current
density in the long run.
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FFiigguurree  33. Historical processes that may have influenced
the population of Euprepis atlanticus in Fernando de
Noronha Archipelago; before human colonisation (A)
and after human colonisation (B) and introduction of
several exotic food sources and predators.
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TTRRIITTUURRUUSS  AALLPPEESSTTRRIISS ((AAllppiinnee  nneewwtt))::
HHYYPPOOMMEELLAANNIISSMM. Various colour aberrations
have been described in many species of caudate
amphibians including Triturus newts (Dyrkacz,
1981; Bechtel, 1995; Grossenbacher &
Thiesmeier, 2003; Thiesmeier & Grossenbacher,
2004). Although the terminology is sometimes
confusing, the most frequently reported colour
aberrations are albinism – absence of melanin
including eyes, hypomelanism or partial albinism
– partial absence of melanin, and leucism –
lacking of all  integumentary pigments except of
eyes (Bechtel, 1995). Here, we describe a recent
incidence of hypomelanism in the larva of T.
alpestris. 
The aberrant and three typically pigmented

larvae were captured by dip-net in a temporary
water puddle (approx. 8 km SW Jihlava, Czech
Republic; 620 m a.s.l.) on 9th September 2006.
Whereas the unusually coloured individual was at
climax larval stage (stage 18, after Watson &
Russell, 2000; total length 48.2 mm), the typically
pigmented larvae were already metamorphosing.
In comparison with ‘normally’ coloured
counterparts, the aberrant larva had greatly
reduced dark (melanin) pigmentation (Figures 1
and 2). The basic colour was white-yellow with a
few dark spots on the tail and greatly reduced dark
marbling pattern on the dorsal and ventral tail fins.
Although the eye pupil was black, the iris
completely lacked black pigmentation. 

To record coloration after metamorphosis, all
larvae were transported to the laboratory and then
placed in an aquarium at 17°C. The aquarium was
filled with soft water (conductivity 100 µS/cm) up
to 5 cm, and equipped with a clump of Java moss
and a piece of Styrofoam. Larvae were fed with
live Tubifex worms every second day. Under these
conditions all typically pigmented larvae
metamorphosed within one week. However, the
aberrant individual remained at the climax stage
without any sign of metamorphosis (i.e., tail fin
and gill reduction) for two months after capture,
which suggests that the larva was not only
hypomelanistic, but also paedomorphic. This
seems a little surprising given that both melanin
synthesis and metamorphosis are under the same
endocrine control in amphibians (Herman, 1992;
Rose, 1999).
During two consecutive seasons (2005 and

2006) we checked pigmentation in 520 larvae
obtained from eggs of 25 females in the laboratory.
In addition, we regularly monitored the presence
of newt larvae in 20 water bodies. However, we
found no other similarly coloured specimen.
Because we are unaware of other report of
hypomelanism in T. alpestris, despite its frequent
use as the model species in various research areas
(e.g., Denoël & Joly, 2000; Van Buskirk &
Schmidt, 2000; Garner & Schmidt, 2003), we
suggest that the incidence of hypomelanism is
quite rare phenomenon in this species.  

NNAATTUURRAALL  HHIISSTTOORRYY  NNOOTTEESS
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FFiigguurree  11. Typically coloured larva of T. alpestris. FFiigguurree  22. Hypomelanistic larva of T. alpestris. 
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CCOORRAALLLLUUSS  HHOORRTTUULLAANNUUSS  ((AAmmaazzoonn  ttrreeee  bbooaa))::
BBAATT  PPRREEDDAATTIIOONN  IINN  JJAAÚÚ  NNAATTIIOONNAALL  PPAARRKK,,
BBRRAAZZIILL. The Amazon tree boa, Corallus
hortulanus, is a widespread neotropical boid,
occurring throughout the Amazon region (Henderson,
1997). It is the most widely distributed member of the
genus, and has one of the broadest known diets (see
Henderson, 2002). Jaú National Park is situated some
220 km west of Manaus, Amazonas, on the south
bank of the Rio Negro. The 2,272,000 ha of the Park
are a mosaic of primary lowland rainforest (70%),
swamps (17%), blackwater seasonally flooded forest
(igapó, 12%), and white sand campina scrub and
campinarana forest (Barnett et al., 2006). Corallus
hortulanus has previously been recorded from Jaú by
Martins & Oliviera (1999) and by Neckel-Oliviera &
Gordo (2004).
At 19:30 h on 28th April 2005 at the FVA-IBAMA

floating research station (01°53.568”S,
61°41.842”W) above the Cachoeira do Jaú, we
observed a juvenile C. hortulanus coiled in a corner of
one of the station’s rooms. The animal had just
entered through a gap in the floorboards from the bat
roost in the space between the station planking and
the water below. The roost contained three or four
species of bats of the genus Artibeus: A. concolor, A.
literatus, plus A. andersoni and/or A. cinereus. The C.
hortulanus individual measured 495 mm SVL, 698
mm TL. Some 270 mm along the body, the outline of
a head, wing and body of a bat were clearly visible
(see Figure 1). The head and body (H&B) was
measured at 52 mm long and the forearm length (FA)
was 41 mm. These measurements are characteristic of
both Artibeus andersoni and A. cinereus. Both species
have been reported from Jaú by Barnett et al. (2006).
Though both are certainly valid species (Baker et al.,
2000; Wetterer et al., 2000), A. andersoni and A.
cinereus can only be separated by skull characters
(Handley, 1987), and specimen collection was not
permitted by our fieldwork license. However, we are
confident it was one of these two partly because it was
one of three/four species known to occur in the roost
below the station and also because: 1) adults of all the
other bat species recorded at the roost are bigger than
the prey bat (A. concolor, H&B 61–64 mm, FA
47–48mm: A. literatus H&B 89–91 mm, FA 68-69
mm: see Emmons & Feer, 1997; Eisenberg &
Redford, 1999); 2) breeding seasons in the region are
strongly marked and occur between July-November
and January-February for any of the Artibeus species
larger than A. andersoni/cinereus (such as A.

concolor, A. literatus, A. obscurus, A. platyrrhinus:
see Bernard, 2002), making it unlikely that the
ingested bat was a juvenile of region’s larger Artibeus
species which might also use such a roost; 3) roost
preference excludes other bat species with a similar
combination of body and fore-arm lengths as the
ingested animal (such as Anoura caudifer, Carollia
spp., and Uroderma spp.), which are highly unlikely
to use a multi-species roost the underside of the
floating pontoon on which the research station rests
(see Eisenberg & Redford, 1999; Nowak, 1999).
In the Neotropics, predation on bats by native

snakes has been recorded for a variety of species.
Although Hopkins & Hopkins (1982) recorded an
Amazon tree boa (Corallus hortulanus) catching a bat
(probably Phyllostomus bicolor: see Martins &
Oliveira, 1999) that was hovering in front of a Parkia
inflorescence the bat had come to pollinate, and
Northern pine snakes (Pituophis melanoleucus) have
been observed plucking Mexican funnel-eared bats
(Natalus stramineus) from the air as they exited a
roost (Gillette & Kimborough, 1970), the majority of
such predation events are recorded at the bat’s
roosting sites. Such records include bat predation by

FFiigguurree  11. Juvenile Corallus hortulanus with recently
ingested Artibeus bat. The head and forearm are clearly
discernible.
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Boa constrictor and Puffing snake (Pseustes
poecilonotus: Gillette & Kimborough, 1970); Boa
constrictor feeding on Atribeus jamaicensis (Thomas,
1974) and on Desmodus rotundus (Villa & Lopez,
1966); the Cuban boa (Epicrates anguilifer) eating
Phyllonycteris poeyi (Miller, 1904; Hardy, 1957), the
Rainbow boa (Epicrates cenchris cenchris) eating
Carollia perspicillata (Lemke, 1978), Puerto Rican
boa (Epicrates inornatus) eating Monophyllus
redmani and Brachyphylla cavernarum (Rodríguez,
1984), and Central American ratsnake (Elaphe
flavirufa) eating Rhogeesa tumida and Myotis sp.
(Rainwater & Platt, 1999).
Corallus hortulanus is known to be active at night

on vegetation along river margins, including those of
blackwater rivers (Martins & Oliveira, 1999). It has
a wide prey base including fish, frogs
(Elachistocleis, Microhylidae; unidentified
Hylidae), lizards (Anolis), and birds (kingfishers,
nightjars, parrots, songbirds). However, mammals
made up nearly 60% of the diet items recorded by
Henderson (2002). A sit-and-wait predator, it will
often hang suspended from low vegetation facing
the ground or higher up facing into bat flyways
(Martins & Oliviera, 1999; Henderson, 2002). Such
flyways often run clear to the ground where they are
used by terrestrial mammals, including rodents and
marsupials. Accordingly a number of rodent taxa
(rats, porcupines and spiny rats) have been recorded
in its diet (note: Martins & Oliveira, 1999 also
reported mice, squirrels and small marsupials in the
diet of C. hortulanus but, Robert Henderson [pers.
comm.] points out that these records come from
individuals which at the time were under the
taxonomic umbrella of C. hortulanus; in fact they
belong to C. ruschenbergerii [see Henderson, 1997,
2002]). A number of bats have also been recorded,
including Phyllostomus bicolor, Myotis sp., and an
unidentified bat of 55 mm head & body length (see
Martins & Oliviera, 1999; Henderson, 2002), and an
Artibeus (see below).
The record from Jaú is the second known

occurrence of a member of the chiropteran genus
Artibeus in the diet of C. hortulanus, Henderson
(2002) having reported an instance of C. hortulanus
capturing an Artibeus jamaicensis in Perú. Adults of
A. jamaicensis are significantly larger than either A.
andersoni or A. cinereus, with females averaging
81.8mm in total length and weighing 43.2 g
(Eisenberg & Redford, 1999: for comparison,
respective measurements for A. andersoni and A.

cinereus are 55 mm and 13 g). Henderson (2002)
reports C. hortulanus capturing bats at a variety of
locals, including the inflorescence of a flowering
tree, and in the roof of a house. Other Neotropical
boids are known to actively forage for bats and to
make repeat visits to roosts (see summary in
Henderson, 2002). Given the sit-and-wait nature of
foraging in C. hortulanus (see above), it is most
likely that the observed individual was treating the
restricted space between the floor of the research
station and the water in the flooded forest as a
profitably constricted flight path from which bats
could be plucked, rather than feeding on the roosting
individuals themselves. Thus, while unusual
because it is man-made, the nature of the feeding
locale is still consistent with the known foraging
ecology of the species (see Henderson, 2002). 
The presence of a bat in the diet of an individual

of this size is concordant with the ontogenetic shifts
in diet observed for this species (see Henderson,
1993, 1997): younger individuals ate small lizards,
frogs, birds and bats, while older larger individuals
above 750 mm SVL birds become less important
and mammals more so, with non-volant mammals
predominating after 927 mm SVL (Henderson,
2002). A similar size-related transition in diet-
composition has been reported for Australasian
boids by Shine & Slip (1990).
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SSTTEEFFAANNIIAA  EEVVAANNSSII ((GGrrooeettee  CCrreeeekk  ccaarr rryyiinngg
ffrroogg))::  FFRROOGGLLEETT  CCAARRRRYYIINNGG. The neotropical
genus Stefania was recently removed from the
family Hylidae and placed in the family
Cryptobatrachidae, together with Cryptobatrachus,
by Frost et al. (2006), mainly on the basis of
molecular data. Stefania evansi, the most
widespread member of the genus, is endemic to
Guyana and is found below 900 m. The highland
species S. scalae was synonymised with S. evansi
by Duellman and Hoogmoed (1984), but the two
species were separated by Señaris et al. [1997
(“1996”)]. The reproductive biology of Stefania
remains poorly understood, although females
carry their eggs and neonates on their back. In a
recent paper, Kok et al. (2006) reported a large
female (97.5 mm SVL) Stefania evansi carrying
25 eggs. Until now this record remained the
maximum known number of eggs or juveniles
carried by a female S. evansi. As pointed out by
Kok et al. (2006), very little data exists on female
S. evansi carrying eggs or juveniles, and the
authors cited the only four known literature
records. We report here two more cases of juvenile
brooding in S. evansi.
Three large females carrying juveniles on their

back were caught at night in March 2006 on the
banks of the Elinkwa River in the southeastern
part of Kaieteur National Park, west-central
Guyana (5°08’09”N, 59°25’28”W, ca. 500 m
elevation). All three were on the ground close to a
slow moving stream. One female escaped, but the
two others, with their carried juveniles, were
captured and deposited in the herpetological
collections of the Institut Royal des Sciences
Naturelles de Belgique (IRSNB). All the juveniles
remained attached to the back of the females when
captured, and remained there until the following
morning. IRSNB 13934, a striped female [Morph
B of Duellman & Hoogmoed (1984)], 95.1 mm
SVL, collected on 23rd March 2006 at 20:00 hrs,
carried the remarkable number of 30 near-term
juveniles (16.0–18.3 mm SVL, mean = 17.4 mm)
(see cover). Five juveniles (16.7%) conform to the
plain colour morph [Morph A of Duellman and
Hoogmoed (1984)] while 25 juveniles (83.3%)
conform to the striped colour morph. IRSNB
13933, another striped female, 77.7 mm SVL,

collected on 22nd March 2006 at 21:20 h, carried
15 near-term juveniles (14.9–17.4 mm SVL, mean
= 16.3 mm). Seven juveniles (46.7%) conform to
the plain colour morph while eight juveniles
(53.3%) conform to the striped colour morph. This
observation confirms that a same individual can
produce different colour morphs (MacCulloch et
al. 2006).
The next day, following handling for

photography, some juveniles began to leave the
mucus layer of the females, breaking the gill stalks
by their movements. This premature ‘hatching’ due
to disturbance and stress does not appear to be
detrimental to the juveniles and could be interpreted
as an antipredator defence. Juveniles that left
IRSNB 13934 still had yolk-filled bellies and
residual gill stalks attached at the base of forearms.
Jungfer & Boehme (1991), speculated that juveniles
might leave the mother’s back when the resorption
of the gill stalks is complete, which should coincide
with the consumption of all yolk (see MacCulloch
& Lathrop, 2002). This is congruent with our
observations of four independent juveniles
collected on 2nd December 2005 along a tributary of
Muri Muri Creek in the central part of Kaieteur
National Park. The juveniles (IRSNB 13929–32)
were close together on leaves and branches (up to
120 cm above ground) not far from a slow moving
stream and measured 16.7–18.0 mm SVL; the gill
stalks were completely resorbed and no yolk was
visible through the belly skin. MacCulloch &
Lathrop (2002) found juvenile S. evansi on female’s
back, with only a small amount of yolk remaining,
SVL 18–19 mm.

AACCKKNNOOWWLLEEDDGGEEMMEENNTTSS

These observations were made during a study
funded by grants from the Belgian Directorate
General for Development Cooperation through the
Belgian Focal Point to the Global Taxonomy
Initiative. Specimens were collected under Permit
Number 030605BR006 and exported under Permit
Numbers 191205SP011 and 040406SP014 issued
by the Guyana Environmental Protection Agency
(EPA). We thank Ross MacCulloch (Royal Ontario
Museum, Canada) for helpful comments on an
earlier version of this manuscript.
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TTRRIITTUURRUUSS  CCRRIISSTTAATTUUSS ((GGrreeaatt  ccrreesstteedd  nneewwtt))::
PPRREEDDAATTIIOONN  BBYY  BBIIRRDDSS. I am fortunate enough
to have a pond with a large colony of Great crested
newts on my land and, over a number of years, have
been able to observe the extensive predation that the
colony suffers from birds (the pond is in the High
Weald of Kent and lies about half a mile from the
River Teise). 
I have only been able to find very limited

references to the fact that this predation occurs and
have to assume that it has not been adequately
recorded or documented in the past. My
observations and identification of the prey are made
easier by the fact that there are no fish in the pond
other than a few large grass-eating carp and no other
newts are resident. It is also clear that adult newts
are not a problem for some birds despite the belief
that toxicity affords some protection. 
Firstly, Moorhens (Gallinula chloropus). It is

perhaps surprising but Moorhens will catch and
consume adult Crested newts. Although they spend
most of their day pecking away at plants in the pond
eating mainly vegetable matter they are omnivores
and will also eat insects, worms and snails.  As far
as catching newts is concerned, Moorhens are
opportunistic hunters in that, as far as I have seen,
they do not actively seek them out. However, if an
adult crested newt comes up for air in the path of a
Moorhen, it becomes a target and, if possible, will
be caught. When this happens it creates a great deal
of excitement among the other Moorhens on the
pond who chase the lucky bird hoping to share in
the spoil; an indication that they would eat more if
they could catch them. They do not appear to
swallow them whole but peck them into smaller bits
before eating them.
As far as I am aware it is not generally known

that Mallards (Anas platyrhynchos) are also
predators and more successful ones than Moorhens.
They hunt the adult newts much more
systematically and I have watched them patrolling
the pond actively looking for the newts coming to
the surface. A female Mallard I observed caught and
consumed at least five fully-grown crested newts in
the space of an hour. Having webbed-feet and better
diving skills clearly makes the ducks more adept at
catching them than the Moorhens and when the
newts are caught they are swallowed whole, toxins
clearly being no discouragement.
Predation by ducks and Moorhens pales into

insignificance when compared with the predation
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by Kingfishers (Alcedo atthis) and it is absolutely
astonishing how voraciously these birds attack the
colony. One is torn between the pleasure of being
able to watch these spectacular birds and the
devastation they are causing to the newt population. 
The Kingfishers visit the pond periodically

throughout the year but the serious visits start
towards the end of June and carry on with great
frequency through to the end of August and into
September.

The timing coincides with the presence of the
juvenile newts in the pond and it is these that are
consumed by the Kingfishers in vast quantities.
During a typical visit by a bird at least ten juveniles
can be caught and consumed and these visits,
particularly in the early weeks, take place
throughout the day. I estimate that up to 100
juveniles can be taken from the pond on a daily
basis and this attack goes on day after day.  
The Kingfishers very rarely make mistakes but I

have observed one young bird catching a more

mature newt and dropping it like a hot potato as
soon as it realised what it was. The picture (Figure
3) was taken a few seconds after this happened.
This would indicate that, unlike Mallards and
Moorhens, Kingfishers are not able to deal with the
toxins. Despite looking completely traumatised the
newt swam away when I returned it to the water.

It is difficult to determine if the Kingfishers that
visit are members of the same family. Young are
certainly brought to the pond by adults and the pond
seems to be the preserve of one adult male
Kingfisher since I have seen rivals hide when it
arrives and then be chased away. I initially thought
that visits to the pond might occur when water
conditions were not favourable in the nearby river
but given the consistency of the visits in all weather
conditions and the vast quantities consumed one has
to assume that juvenile newts are part of the
preferred Kingfisher diet.

JOHN WEBLEY
Ash Oast, Schoolhouse Lane, Horsmonden, Kent,
TN12 8BJ. Email: webley@btinternet.com
www.15acresinkent.com

FFiigguurree  11. Moorhen having just caught an adult Great
crested newt.

FFiigguurree  22. Male Mallard having caught just caught a
Great crested newt. The head can just be seen the other
side of the beak.

FFiigguurree  33. Newt hurriedly rejected by a young kingfisher.

FFiigguurree  44. Kingfisher about to consume a juvenile Great
crested newt.
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