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Heat could be stifling Australian turtles’
swimming abilities and Conserving
Australia’s most endangered snake might
mean lighting more bush fires, page 2.

How many Beak Faced Geckos are there?
With the refinement of DNA sequencing techniques, it is
becoming easier to identify new species or cryptic
genetic diversity that is not obvious from the
morphology of the organism alone. Part of Mitzy’s PhD
at the ANU involves using molecular studies to look at
the variation that exists within the Beak Faced Gecko.
This charismatic little lizard has long been considered
the only member of its genus, Rhynchoedura. However,
by analysing DNA from populations across Australia,
Mitzy has found genetic evidence that the genus may
comprise of at least 4 different species. In addition, while
on a visit to the Australian Museum in Sydney, she
found a single specimen in a jar that looks different
from all the others, collected in outback
Queensland. This means that the genus
Rhynchoedura requires a revision, with new species
described. This is no simple task, as geckos have
tiny, beady scales that are difficult to count under a
microscope. Her job is further complicated as
currently no tissue samples exist of the Beak Faced
Gecko in Queensland, where the weird individual
was collected.
Mitzy will talk to ACTHA at its April 09 meeting
about her work on this intriguing gecko, and about
the tasks researchers face when describing a new
species. She will also give a slideshow on her recent
sleuthing expedition to far western Queensland in
search (by hand!) of a possible new species of Beak
Faced gecko.

Sex in dragons: will climate change spell
their doom?
An article by Arthur Georges, Professor in
Applied Ecology with the Institute for
Applied Ecology at the University of
Canberra, page 3.

ACTHA at Hawker Primary School Fete
One of our young members reports on
another successful display, page 4.

Transvestites of the
lizard world
A fascinating talk on
two lizards who use
their colours as
important signals was
given by Scott Keogh
at ACTHA’s February
09 meeting, page 5.

World’s smallest snake
A thought provoking newspaper article,
page 10.

Other News
Conserving Australia’s most
endangered snake might mean
lighting more bush fires

Heat could be stifling turtles’
swimming abilities in Australia
ScienceDaily (Mar 10, 2009), adapted from materials provided by
The University of Queensland.

ScienceDaily (Mar 26, 2009), adapted from materials provided by
Wiley‐Blackwell, EurekAlert!, AAA5.

It seems we’re not the only ones struggling to adopt to the
summer weather ‐ University of Queensland researchers have
found the increased temperatures may be affecting turtles too.

The last remaining populations of broad‐headed snakes are
being threatened by encroaching woodland that is destroying
their habitat, a study by scientists from the University of
Sydney and Stanford University (USA) has shown.

Zoologist Dr David Booth, from UQʹs School of Biological
Sciences, said green turtle hatchlings from Heron Island
werenʹt swimming as well as usual.

ʺBroad‐headed snakes are only found living in small pockets
within 200 km of Sydney, and those small communities are
fast becoming extinct or increasingly more rare,ʺ said
Professor Rick Shine from the School of Biological Sciences at
the University of Sydney, co‐author on the new paper
published online in British Ecological Societyʹs Journal of Applied
Ecology.

“The 2008‐2009 green turtle nesting season on Heron Island
has seen the highest nest temperatures recorded at this site,
with many nests having average temperatures above 31°C,
and experiencing temperatures above 35°C during the last
week of incubation,” Dr Booth said.
“Initial impressions are that hatchlings emerging from these
hot nests are not as strong swimmers as hatchlings coming
from cooler nests recorded in previous years.

As part of a 17‐year study investigating causal factors in the
decline of the colourful broad‐headed snake, Professor Shine
and colleague Dr Jonathan Webb, also from the University of
Sydney, with Rob Pringle and Mindy Syfert of Stanford
University, examined trends in habitat availability of
Australiaʹs most endangered snake.

“If climate change results in consistently high nest
temperatures in the future, then the poorer swimming ability
of hatchlings emerging from hot nests may have a negative
impact on recruitment of hatchlings from coral cays because
predation rate is thought to be related to swimming ability.”

Using historical and current images of Morton National Park,
160 km south of Sydney, the research team compared aerial
photographs taken in the 1940s and 1970s with satellite
images taken in 2006 to ascertain the relative coverage of
vegetation and bare sandstone in each year.

Basing his research at the southern end of the Great Barrier
Reef at UQʹs Heron Island Research Station, Dr Booth took
advantage of the unique laboratory facilities that are within
metres of a green turtle nesting beach.

ʺThe results indicate that the amount of bare sandstone,
which is critical habitat for broad‐headed snakes and their
prey, has decreased steadily over the past 65 years,ʺ Professor
Shine said.

“My research involves going out and collecting fresh eggs as
theyʹre being laid by the females, moving them into other
nests that are not going to get dug up by other females and
then coming back about five to six weeks later to sample the
hatchlings to measure their swimming performance,” he said.

The study also showed that total vegetation cover in Morton
National Park – an area currently inhabited by broad‐headed
snakes – has increased over the same 65‐year interval.

“As we all know, the temperature of the earth is changing
and as things warm up the nests are going to warm up and I
was interested to see if that might have an affect on the
quality of the hatchlings.”

ʺThe reason for the proliferation of vegetation is not known.
In other parts of Australia, vegetation thickening has been
attributed to altered Aboriginal fire regimes or to 20th‐
century climatic change,ʺ said Professor Shine.

Dr Booth said nest temperature determined the sex of sea
turtles, suggesting that a warmer climate may have other
implications for the endangered species.

Dr Jonathan Webb believes increased plant cover may be a
problem for this endangered species due to the increased
shading conferred by the vegetation.

“When the eggs are laid they can be either males or females,”
he said.

ʺPrior studies have shown that broad‐headed snakes require
sunny, hot‐rocks for shelter. Shaded rocks do not reach
sufficiently high temperatures for the snakes to hunt their
lizard prey effectively in the evenings,ʺ he said.

“If itʹs a relatively cool nest they turn out to be males and if
itʹs a relatively warm nest they turn out to be females.”
Previous research conducted by Dr Booth at Heron Island,
and published in the Journal of Experimental Biology,
investigated how much energy the hatchlings needed to reach
safe deep water.

ʺThe trend is clear – as the vegetation cover increases, the
snakesʹ available habitat decreases. Our results indicate that
active management is required if the nationʹs most
endangered snake species is to be saved from extinction,ʺ Dr
Webb said.

Calculating the amount of energy the hatchlings consumed
during an 18 hour swim, Dr Booth said the turtles carried
almost 10 times as much energy in their yolk remnants as
they needed to reach safety.

Such management might take several forms, say the studyʹs
authors. Regular, controlled burns might open up the forest
canopy and prevent tree seedling establishment on the
westerly rock escarpments favoured by the reptiles.
Alternatively, if controlled burns are deemed too expensive or
too dangerous to implement, then foresters might clear
overhanging vegetation in areas known to be important to the
snakes.

“So the youngsters arenʹt at risk of running out of energy
before making it to safety,” he said.
“They can probably survive 14 days in the open ocean before
finding food.”

Although broad‐headed snakes would benefit from
controlled burns, the extreme risks of bushfires in Australia
must be weighed against the expected gains.
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Sex in dragons: will
climate change spell
their doom?

Marine turtles and crocodiles are not the only ones
affected. Sex in dragons too is determined by
temperature, and the dragon lizards of the ACT
and region are among them. Offspring of the
Eastern Water Dragon, familiar to all who visit the
National Botanic Gardens, emerge from their nests
as females from both the coolest shaded nests and
the hottest exposed nests; males are produced only
at intermediate temperatures. The Jacky Dragon is
a smaller lizard often glimpsed scurrying away by
those of us who venture into the Canberra
bushland during the summer months. Its offspring
have the normal 50:50 sex ratio at intermediate
temperatures, but if it gets too hot or too cold in
the nest, even for relatively brief periods, then
100% females are produced.

Arthur Georges, Professor in Applied Ecology with the
Institute for Applied Ecology at the University of
Canberra.
Climate change is in the news almost every day.
Rising sea levels, higher temperatures, reduced
rainfall, more frequent and intense storms, are all
among the predicted changes that can affect our
agriculture, cities, coastal developments and our

economy generally. The immediate and tangible
costs of taking effective action on carbon emissions
are worrying governments greatly. They must
balance these immediate costs against the less
certain but potentially greater costs to the nationʹs
future economy of inadequate action now. Climate
change, if even the most conservative of the
projections of the scientific community come to
pass, will potentially affect us all. But what about
our wildlife? How will they fare?
Animals likely to be particularly affected by
climate change are those whose sex is determined
by temperature. It is now widely known that sex of
crocodile and marine turtle hatchlings is
determined by the temperatures their eggs
experience while in the nest. These species lay their
eggs in the ground or in crudely constructed nests
where the temperatures they experience are left
largely to the vicissitudes of climate and weather.
In some species, the temperature effect is like a
switch, with 100% males produced at lower
temperatures (below about 29°C) and 100% of
females produced at higher temperatures (above
29°C). A very narrow range of temperatures, often
spanning less than a 1°C , produces both sexes.
Half a degree can make all the difference. Such
species appear appallingly vulnerable to climate
change.
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Perhaps the most interesting, at least from a
scientific perspective, is our Bearded Dragon, often
seen basking in the mornings on fence posts or
stumps in both bushland and home gardens.
Bearded Dragon sex is determined very much like
the sex of human babies. Mother and father make a
contribution, but unlike humans where boy or girl
is determined by whether an X chromosome or a Y
chromosome comes from dad, it is the mumʹs
chromosome contribution that determines whether
the young lizard is a male or a female.
Astonishingly, their genetically determined sex can
be over‐ridden by temperature. At higher
temperatures, boys are sex–reversed to become
girls. Genetics may determine sex under most
conditions, but it seems to have a non‐essential role
in the development of what are, for the lizards I am
sure, the delightful physical and behavioural
differences between male and female.
Climate change clearly has the potential to wreak
havoc on our dragon lizard populations. A
projected change of 2°C in ambient temperatures
could mean all the difference between producing
an adequate balance of males and females and
producing all of one sex. Sustained production of
one sex would, in short order, lead to local
extinction.
Should we be worried? What is perplexing about
this scenario is that these species have been with us
for a long time. They must have survived past
climate changes of equal or greater magnitude than
what we anticipate in the near future. Climates
have ranged by about 8°C in the past 400,000 years.
How these lizards have adapted to past climatic
variation is almost a complete mystery.
Evolutionary responses, where the lizards alter
their mode of sex determination, are possible but
are probably too slow to be an effective response to

climate change, and especially to the rapid human‐
induced climate change that we are experiencing
now. The dragons can shift when they nest (earlier
when it gets warmer, later when it gets colder) and
where they nest (more shaded locations when it
gets warmer, more exposed locations when it get
colder), but recent research by Fred Janzen in the
United States has shown that these responses are
limited, and not sufficient alone to accommodate
even modest climate changes. At the University of
Canberra, we are exploring the physiological
responses of reptile embryos to temperature, and
combining this with knowledge of the complex
temperature regimes within reptile nests to see if
the answer lies there.
Uncertainty remains on the capacity of species
with temperature‐dependent sex determination to
respond to climate change, and on the options
available to them to respond effectively. The
question for us becomes what are we doing to their
environment that constrains them in responding to
climate change in ways that they have responded
effectively in the past? Fragmentation of habitat, as
has occurred to extreme in our native lowland
grasslands, clearly impedes the contraction and re‐
expansion of speciesʹ ranges as climatic conditions

become harsher then more relaxed. For many
species, such as the Earless Dragon, local extinction
followed by range expansion or reinvasion is no
longer an effective response. Natural habitat
provides a myriad of opportunities to select a
nesting site and so influence offspring sex ratios.
Maintaining and restoring the integrity of
Canberraʹs natural bushland setting is important
not just aesthetically, but also for presenting a
wider range of options for wildlife facing the
challenges of climate change.
It is breeding time for the dragons of the ACT.
Gravid females are out and about in our nature
reserves and open space, peppering exposed
patches of soil with test digs, and finally selecting a
nest site. They dig a burrow and crawl in to it to
deposit their white soft‐shelled eggs. While laying
their eggs, in a state of semi‐torpor, females have
time to ponder whether they have been wise in
their choice of nest site – is the temperature right, is
it off the beaten track and unlikely to be destroyed
by trampling or vehicles, is it hidden from
predators and, perhaps most important of all .....
has the Rudd Government got it right with its 5%
target for greenhouse emission reductions.

ACTHA at Hawker School Fete
5 April 2009
This article by Angelique Harrison
On a sunny Saturday at Hawker School Fete after a slightly late set‐up the
more than 10 volunteers had a fun day showing off around 13 herps.
These included blue‐tongues, pythons, dragons, shinglebacks and monitors.
Most visitors were enthralled by the display, the exception being one
woman who wanted to make them all into handbags ‐ Angus tried to set her
straight.
Greg and ‘Fingers’ (left) attracted a large crowd as always, as did ‘Po’ and
‘Monty’ pythons who were big hits. The crowds were good but not quite as
large as past events.
Margaret’s blue‐tongue ‘Houdini’ (above right) did a good job of welcoming all
at the front desk despite a case of mites. Not many managed to sneak past the
front door as a careful watch was kept on attendees. There
was never a dull moment with Sophie around to entertain
the troops! (below left).
A big thanks to Lois for the lunches (the sausage sandwiches
and bacon and egg rolls were great) and to all the volunteers
who helped out on the day. Thanks also to Hawker Primary
for inviting us to put on the display.
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Joe feeding his Shingleback

Transvestites of the
lizard world
ACTHA’s February 09 Meeting talk was given
by Associate Professor Scott Keogh, ANU.
This article by Mandy Conway, Photos by Scott.
The males of many lizard species are highly colourful and
these colours are important signals that serve for both
sexual attraction and male‐male intimidation. But what
if males could impersonate the colours of females? This
happens in both African chameleons and African Flat
Lizards.
Scott and his associate, Martin Whiting, a lizard
behaviour ecologist in South Africa, have worked
together for over 10 years conducting deceptive
colour behaviour experiments with some amazing
lizards. More recently they have been conducting
similar studies on African Chameleons introduced
into Hawaii.

Species one:
the South African Flat Lizard
Scott started his presentation by showing members
incredible photos of the landscape of his field trips
(some shown below). The Orange river runs West
through the Kalahari Desert of South Africa and
Augrabes Falls National Park. Past the waterfall is
evidence of an old river system dominated by huge
boulders.
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The area’s rocks are home
to the Augrabes Flat
Lizards (Cordylids Family,
a branch of skinks). Hundreds and thousands of
them crawl up and down the sheer cliffs.
Flat Lizards (Platysaurus broadlyei) are literally as
flat as a pancake due to spending so much time in
rock crevices. The males are unbelievably colourful
and bright. Their heads are blue, with the colour
changing to dark purple over their chests. They
have something called a ‘status badge’ on their
chest which gets darker and more fluorescent with
age. Their back legs are red and the forelegs come
in four different colours: yellow, lime green, orange
and lime green/orange mix. The females on the
other hand are very drab. So drab in fact that they
are almost indistinguishable within the 25 species
in this Genus.
The entire range of this lizard is an 80 km stretch of
river, which they live right next to. The study
population lives amongst the exfoliating granite at
one end of their range (the lizards donʹt like to even
touch the sand). The area is a renowned tourist area
and the lizards like humans for the
food they supply: their normal diet
consists of Midges.

Males are extremely territorial and they spend
the whole day defending their small patch of
roughly 1 square metre in size. The best
territories are closest to the river.

A piece of string was tied to a lizard who was
then lowered down to the colony using a very
long fishing pole.
As you would expect the adult male in his
territory would always court the normal adult
female.

At a critical time they all leave their territories
and climb up the rock face to spend the night
co‐habitating amongst rock crevices,
descending the next day to resume fighting etc.
Very bizarre!

Hexane females (Hexane is used to remove all
trace of any smell, specifically surface lipids, for
a short period of time) were approached to see
if they were sexually receptive or not and the
lack of smell greatly confused the adult males.

The Study: what if males could
impersonate the colours of
females?

Unmanipulated she‐males were almost always
courted at first due to the effective young male
camouflage. However as soon as the adult male
got a whiff the situation changed, they figured
it out, and then attacked.

Because they are so territorial, young Flat
Lizard males have evolved to look like females
to avoid being attacked by adult males. In a
young male the colour only develops on the
under belly and a tiny bit on their throat, but
not on their sides and back at all, so they
effectively look like a female. This means they
can effectively camouflage themselves from
adult males for quite some time, even though
they may be sexually mature or the same size as
adult males. Scott commented that only some
males do this however.

Hexane she‐males were initially approached as
if they were female. The adult male would
smell them, at first be confused but then almost
always attack them.
When a young maleʹs scent was removed and
replaced with a female’s scent the adult male
would court and sometimes try to mate him.
The overall result, as shown below, was that
males used both visual and chemical signals
from females.

Visual vs. chemical evaluation
of female receptivity
Different groups of treatment lizards were
exposed to the territories of adult males to see
what would happen. Dozens of glue rat traps
were used to catch the very fast lizards who
easily drop their tails if attempts are made to
catch them by hand. (NB They are safely and
easily removed from the glue traps Scott said!)

Groups of treatment
lizards

Evaluation result

 Unmanipulated females
 Hexane females
 Hexane females with male smell
 Unmanipulated she‐males

males courted

 Hexane she‐males
 Hexane she‐males with female

males confused
males attacked
males courted at first, then attacked
once they could smell him
males confused
males courted

scent

At a distance males used visual cues but as they
got closer they used more reliable chemical
cues. The free‐ranging young male could tour
through territories and even sneakily court
females, but when the boss male approached
they would pretend to be a female and always
keep out of smell range (about 30cm).
Scott commented that fights resulted in some
body damage but this was usually not severe.
Slipping off the rock face into the gorge was a
far greater danger.
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Coincidentally, David
Attenborough dropped in during
this study to film a segment for
the Life in Cold Blood TV series. A
couple of cameramen first spent
almost 2 weeks getting good
lizard shots before David
Attenborough, with a large
entourage, then flew over in his
own plane for 48 hours of filming.
Scott and Martin
helped
proceedings by
spending an
entire morning
waiting for the
Flat Lizards to
emerge from
their crevices, to
chase some 200
lizards into one
crevice so David could lie there and be
photographed with 50 males sticking their
heads out at the same time.

Species two:
Jackson’s Chameleon,
Waikiki beach, Hawaii

Hawaii is a totally predator free environment
for these Chameleons who reproduce easily
and, being cryptic, hide very well. The
population size has increased extremely quickly
since introduction. Based on diet studies, they
live in areas previously unoccupied by anything
else so their impact is not as bad as other non‐
natives. They’re still considered a pest, but only
because theyʹre not native.
In their native Africa, Chameleons are eaten by
snakes and birds and need to be cryptic and use
their colours in certain ways. In Hawaii all of
that pressure is gone, for one there are no native
snakes here.
The question is, has 35 years been long
enough for the expression of colour in fights,
courtship and predator prey interaction to
diverge from the source population? and are
Hawaiian chameleons brighter?
Three studies on colour were undertaken.
 Male‐male combat ‐ winner/loser
colouration.
 Courtship ‐ male display / female rejection
colouration.
 Predator avoidance ‐ bird and snake
behaviour and colouration changes.

Hawaii is a volcanic land form, comparatively
young to other places and volcanically quite
active. Its islands have been a dumping ground
for non‐native species of plants and animals for
decades.

A series of measurements were taken of the
Chameleons using an Optic Spec Machine (a
very powerful white light is shone onto an
object which allows measurement of wave
lengths that come out of a colour). The
experiments were replicated on the same
species of Chameleons from the same source
population in Kenya for comparison.
In each case colour was found to play a specific
role.

Catching participants
Jacksonʹs Chameleon is a particularly
attractive lizard who’s native
distribution is on the slopes of Mt.
Kenya, Africa. It was introduced to
Honolulu through the pet trade in 1972
and is now found in large numbers throughout
the wetter parts of all the major islands of
Hawaii. (A pet shop owner in Honolulu apparently
bought a dozen adults which were sent in by mail.
They arrived emaciated and unhappy so he placed
them overnight in a bush in his backyard thinking
they wouldnʹt go anywhere!)
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Chameleons are very cryptic and can be quite
hard to find so spot lighting at night was
required to collect them in numbers.
Scott and co. would cruise late at night in a car
travelling 40‐50kph, to cover a lot of ground,
with a torch shining at the trees. Chameleons
could be seen 100m away shining like a beacon
in their resting pose, and then be caught. The
team needed to catch 15 ‐ 20 animals each night
to use in the experiments. They were retrieved
by the team using poles to pries them out of
trees, although this was not easy as Chameleons

have strong grips with their opposing thumbs
and use their prehensile tails to grip branches.
No luck? then someone would have to climb the
tree…

Scott mentioned that because the Chameleons
seem to move around a fair bit it was unclear
whether fights were territorial or just because
they are naturally bad tempered.

Scott and Martin then conducted the
experiments in a specially designed arena in a
friendʹs backyard.

Courtship

Male to male
combat
Two male
Chameleons were
picked at random,
not necessarily size
matched. Once a
winner was
determined the
dominant and
submissive colours
were measured. Submissive colours on the
winner and dominant colours on the looser was
recorded in later fights.

This species of Chameleon reaches sexual
maturity at a very small size in both males and
females. Adult males will court females of all
sizes and young males will try too. Females can
flash a rejection colour at quite a distance in
cases of sexual harassment.
Interestingly, some young males were observed
exhibiting the rejection colour: if a small male
could pretend to be a female and give a
rejection colour (a colour unique and only used
for rejection purposes) then the large males
wouldn’t beat or harass him.

250 adult males were collected on 2 trips where
they were measured and sizes plotted etc. Scott
described a huge male that was found, 1.5cm
bigger than any other collected, and this animal
was used against other winners. He was
important because a winner/loser colour was
needed for each animal so all winners
eventually lost, except for him!
The object of each Chameleon’s altercation was
to try and flick their opponent to the ground, a
dangerous place. Their horns are quite soft and
bendable, more like rubber than a hard horn.
They do bite and sometimes bleed. In natural
surroundings a lot of fights donʹt even happen
because there is a lot of intimidation, especially
with a big size difference. Any fight that does
occur usually lasts 20 or 30 seconds, although
Scott did see a fight between two size matched
animals go for an hour. He thoughtfully broke
them up.
The end of the
fight usually
results in the
losing male
going jet black,
often in a
submissive
pose under the
branch.

Predator avoidance
A type of hawke and the Boomslang Snake are
specialist feeders of Chameleons in Africa.
These two predators forage in different ways,
the snake sliding through bushes whilst the
hawke comes down from above. Martin
brought a stuffed hawke and a mounted
Boomslang Snake from Africa, experiencing an
interesting trip through customs, to use in the
next experiment.
The props were presented to the Chameleons to
see how they would react and the result was a
completely different display and colour signals
shown according to the predator.
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To snakes, Chameleons showed their side,
puffed up as large as they could and exhibited
distinct Boomslang Snake colour changes/
flashes. These snakes are large but have small
heads and mouths so looking as big as possible
was a good defence technique.
With the hawke the Chameleons took a
different strategy by quickly flipping to other
side of branch to hide, going quite dark.
These studies only scratch the surface of the
experiments undertaken so far on these
amazing lizards.
Scott also took the opportunity in Hawaii to
study museum samples to determine their main
diet, which was as generalist insectivores.

Following Scott Keogh’s presentation, Frank Knight gave ACTHA members the opportunity to
preview his recently completed frog illustration plates which are to be published soon in a Field Guide to
Australian Frogs.
Mr Knight, an accomplished wildlife artist, provided all the illustrations for the book and Mike Tyler was
responsible for the accompanying identification information. Much of Mr Knight’s work already appears in
existing field guides of birds and mammals, as well as stamps.
Mr Knight described the process involved in turning his illustrations into the final plates which are used in
the printing process.
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A note from the Editor
The views expressed by contributors
and authors and any links to Websites
provided in this Newsletter are not
necessarily those of ACTHA.
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