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$210,000 AUSTRALIAN MUSEUM
EUREKA PRIZES

AUSTRALIA’S NO. £SCIENCE AWARDS |

REWARDING OUTSTANDING SCIENCE AND SCIENCE COMMUNICATION -
INCLUDING $30,000 IN NEW PRIZES!

Education
Adam Spencer/University of Sydney
Eureka Schools Prize for Lateral Thinking
A real-time web-based competition that poses
logic/problem solving questions for students
and asks them to develop an imaginative
solution to a social/economic problem facing
Australia. Competition date Friday 30 May 2003.
EPA Allen Strom Eureka Prize for
Environmental Education Program

For an innovative, leading edge environment
education program developed and/or delivered
within the last 3 years.

Macquarie University Eureka Schools
Prize for Earth, Environmental and
Planetary Sciences

For a webpage reporting student research on
an earth, environmental or planetary science
issue. Entries close Friday 13 June 2003.
University of Sydney Faculty of Science
Eureka Schools Prize for Biological Sciences
For a webpage reporting student research on

a biological sciences issue. Entries close
Friday 13 June 2003.

Industry & Innovation L L L
Australian Computer Society Eureka
Prize for ICT Innovation

For outstanding innovation in the research,
design, development or implementation of
projects related to the Information and
Communications Technology industry.
Australian Museum Eureka Prize for
Industry

For innovation or commitment to research,
development or training that has demonstrated
an outstanding corporate responsibility for
scientific endeavour.

Engineers Australia Eureka Prize for
Engineering Innovation

For outstanding innovation in the conception,
design, implementation or redevelopment

phases of an engineering project.

Research SEEEEEE

Australian Catholic University Eureka
Prize for Research in Ethics

For serious, intellectual investigation of
ethical issues that promotes scholarly
interest in the field of ethics.

Australian Skeptics Eureka Prize For
Critical Thinking

For critical investigation of conventional wisdoms
and/or beliefs that have no rational basis.
British Council Eureka Prize for
Inspiring Science

For outstanding research, inventiveness,
innovation or creativity by an Australian
between the age of 18-35 that has raised the
profile of science, engineering or technology.
GRDC Eureka Prize for Research to
Improve the Environmental Sustainability
of Graingrowing

For innovative research increasing the
sustainability of the use of natural resources
in graingrowing.

Royal Botanic Gardens Sydney Eureka
Prize for Biodiversity Research

For innovative scientific research that makes

an outstanding contribution to the conservation
of Australia’s biodiversity.

Royal Societies of Australia Eureka Prize
for Interdisciplinary Scientific Research
For outstanding scientific research that involves
the active collaboration and/or cooperation
of scientists in two or more disciplines.
Sherman Eureka Prize for Environmental
Research

For research leading to the resolution of an
environmental problem or improvement of
our natural environment.

University of New South Wales Eureka
Prize for Scientific Research

For outstanding curiosity-driven scientific
research undertaken in Australia by an
Australian scientist under the age of 40,
judged to be under-appreciated by the
Australian public.

For more information visit www.amonline.net.au/eureka
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Science Communication

Education, Science and Training Eureka
Prize for the Promotion of Science

For outstanding efforts to promote interest
and enthusiasm about science to the general
community which go well beyond the scope
of the winner's normal occupation.
Education, Science and Training Michael
Daley Eureka Prize for Science Journalism
For work that most effectively communicates
scientific or technological issues to the public.
Engineers Australia Eureka Prize for
Engineering Journalism

For work that most effectively and accurately
communicates the value of the work of
engineers and engineering issues in a social
and economic context.

Environment Australia Peter Hunt Eureka
Prize for Environmental Journalism

For a particular work or for overall performance
in the field of environmental journalism.
Pfizer Eureka Prize for Health and
Medical Research Journalism

For work that most effectively and accurately
communicates health and/or medical
research issues to the public.

Reed New Holland Eureka Science Book
Prize

For a book by an Australian author that 1s
outstanding in its presentation of a scientific
subject or subjects and which communicates
to the general public in an interesting and
exciting way.

ENTRIES CLOSE 16 MAY 2003

AUSTRALIAN MUSEUM EUREKA PRIZES
REWARDING OUTSTANDING SCIENCE
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Long claws and elongated
toes help the Greater Glider
grip trunks at the end of a
ghde. The large distance
between the eyes (intra-
orbital width) may also act
as a muni GPS to help the
animal assess distances and
select a suitable path between
trees when ghding

Photo by Esther Beaton.
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fasked to discuss the impacts of

global warming, you're likely to

start talking about rising sea

levels, melting ice caps and
bleaching of coral communities. What
probably won’t come to mind is the
eftect global warming could have on
our desert environments. Most people
would assume that a small rise in
temperature wouldn’t make much
difference m an already blisteringly hot
environment, and as for an increase in
rainfall, well surely rain is always
welcomed 1n central Australia.
Unfortunately these assumptions are
wrong and the consequences of global
warming have the potential to put
some of our toughest reptiles at risk.
In “Desert Warming”, John Read
mtroduces you to some amazing
reptiles and highhghts how we cannot
predict all the implications associated
with climate change.

In 1932 the extensive eucalypt
forests around Tumut began to be
cleared for Radiata Pine plantations.
Since then over 70,000 hectares of
native forest have been replaced. In
amongst this sea of pines 192 patches
of cucalypts survived, and these
patches are providing scientists with
the opportunity to undertake a large-
scale natural experiment studying the
impacts of habitat loss and

The rare Pernatty Knobtail.

up front

fragmentation on wildlife. Beginning
their study m 1995, the researchers
first concentrated on possums and
gliders. In “Ghosts of Gliders Past”,
David Lindenmayer and Andrea Taylor
tocus on Australia’s largest gliding
marsupial, the Greater Glider, which
has been found to occur in around 40
per cent of the eucalypt patches. The
work on Greater Gliders has already
provided msights into both the lives of
these fascinating animals and the
etfects of fragmentation.

Also 1n this issue we discover that, in
their pursuit of brilliance, butterflies
have become some of the most
ingenious and innovative optical
mventors known to science. We
highlight the complex and confusing
relationship between Swamp Buffaloes
and humans in the Top End, and put
our feet up for a relaxing trip to
Vanuatu to meet some of the most
laid-back snakes on the planet. And
last, but by no means least, we take a
revealing look at kissing and what
drives our desire to share bacteria,
food, proteins and chemicals with

another person.

AANN
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Running with Buffaloes

['hey have a bad habit of damaging

the environment, yet Swamp Buffaloes
hold a special place for inhabitants of
the Top End.

BY DAVID BOWMAN

62
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Kamikaze Cuckoos

Pheasant Coucals may not be your
classic ‘cuckoos’, but these Archaecopteryx
look-alikes certainly make up for it in
other ways.

BY STEVE VAN DYCK
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Desert Warming

Despite our intuition that rain is always
welcome 1n central Australia, some of
our reptiles would disagree

BY JOHN READ
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Sea Kraits of Vanuatu

A laid-back mentality is typical of
inhabitants of tropical islands, including
the three sea krait species that manage
to live peacefully together in Vanuatu.
BY ROBERT N. REED
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WILD THINGS

Ecosystem Engineers

Humans aren’t the only species to
behave destructively

BY TIM LOW

28
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Some natural goings-on around

Australia this season.
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A day 1n the life of an 1sland
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News of the latest discoveries

of our natural world
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Kiss Me

Kiss me, sniff me, lick me. The origins
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of kissing may take us back to our wound Australia

animal roots.
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Relief Calls

In ]‘Cg.ll'd\ o w l]_\' chooks
cackle after laying (Nature
Aust. Spring 2002), may [
venture a very unscientific
and amateurish suggestion?
Ege-laying might involve
some pain, or at least a
certain amount of difficuley
and discomfort. And just
before laying, a hen may
feel, for want of a better
word, constipated. Rather
than the various complicated
theories, could it simply be

that, after expelling the eg

o
ta il

she sings (cackles) from sheer

relief and joy at suddenly
feeling so well again?
—WirLLiaM H. MILLER
HAWTHORN, VIC.

Stop the Splits
Some years ago William of

Occam said we shouldn’t

needlessly multiply entities.

B

4

Why do chooks cackle after laying an egg?

In the same way,
taxonomists shouldn’t
needlessly multiply genera.
am referring to Tim Low’s
article on the splitting up of
Acacia and Eucalyptus (Nature
Aust. Spring 2002).

One must wonder
whether taxonomists have a
death wish. Their finances
come from taxpayers. If they
continue on the present path
of making technical names
unpronounceable and
incomprehensible for
ordinary people, their funds
will dry up—as we're seeing.

Before embarking on
wholesale and expensive
rearrangement of herbaria
and museums, it will be wise
to pause. The process can
\']L'lki little benefit and 1s apt
to destroy the whole
Linnean edifice. Already,

reputable people are

avoiding technical disputes
by referring to eucalypts by
their well-established
popular names.
—PETER FANNIN
UrLuru, N'T

Wattle Be Will Be

[ refer to Tim Low’s “Wattle
Become of Acacia?” (Nature
Aust. Spring 2002).

In biology names change
for two reasons—taxonomic
and nomenclatural. Scientists
use characteristics of
Organisms to group species
together into evolutionary
family trees. For wattles and
cucalypts, these genealogies
have shown that older
classifications were artificial
and did not reflect the
relationships of species,
hence the taxonomic need
for name changes. Whether
the names of Australian or
African wattles need to
change will be dictated by
nomenclatural rules.

Classifications based on

evolutionary relationships

have greater utility because

they enable :_rcnm’.lllmtlum
and predictions to be made
from the groupmgs. If one
species of the group has a
certain characteristic, for
example an anti-cancer
compound, it 1s more likely
that other members of the
group will share that
characteristic than will non-
members of the group.
Obviously this predictive
value saves time and money
and 1s vital when assessing
genetic diversity to inform
conservation decisions. A
little short-term
inconvenience, while new
names are learnt, seems a
small price to pay for a more
useful classification reflecting
natural relationships that,
after all, serves as the
foundation of knowledge
upon which all other
biological sciences are built.
—FRANK UDOVICIC
(ROYAL BOTANIC
MELBOURNE)
& DANIEL MURPHY
(UNIVERSITY OF
MELBOURNE)
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Congratulations
I have been subscribing to
Nature Australia for a few
years now and I wish to
congratulate you on a great
magazine. Although not
scientifically trammed, I am
very interested in nature and
tend to read it from cover to
cover. Not only 1s the
magazine beautfully
presented, but the artcles
seem to cater for people n
my position without being
patronising. Even my two-
and-a-half-year-old
grandson loves to sit down
and look at the pictures.
—STUART REID
HIGHLANDS, ViIC.

Return Calls
I was interested 1n the story
on cackling hens (Nature
Aust. Spring 2002). We
grew up on a wheatbelt
farm during the 1920s and
*30s, and we had a flock of
about 50 domestic hens and
several roosters that we
would release from their
vard to free-range during the
afternoons. They would
move through the
understorey together, as a
sort of safety precaution, and
when a hen needed to lay
she would leave the flock to
find a secret nesting place.
After laying the egg and
sometimes lightly covering
it, the hen would then rush
out, cackling madly, in what
appeared to be an attempt to
find out where the rest of
the group had moved to in
her absence. One or more
hens would reply, and
sometimes the rooster as
well. She would then hurry
to join them, and the rooster
escorting that particular
party would usually make a
proprietary pass at her,
mostly with success, before
the flock settled down to go
on feeding.

So 1t seems that the cackle,
NATURF

AUSTRALIA AUTUMN

for our flock at least, was a
call to the rest of the group
so that the hen could return.
—JEAN C. HOOPER
MaAIDA VALE, WA

Saw Spotting
John Pogonoski asks for any
information relating to the
Green Sawfish (Nature Aust.
Spring 2002). Well, i late
summer | found a sawfish
saw amid the fresh offal in
the trailer parked for that
purpose at the fish-cleaning
tables in Bermagui harbour.
[t was probably cast away
there after one of the fishing
competitions held by the Big
Game Fishing Club. That
means it was most probably
caught in the Eastern
Australian current, which 1s
compressed mto a
comparatively narrow band
oftshore. The saw was only
about 45 centimetres long.
—JOHN CREW
BERMAGUI, NSW

Both sawfishes (modified rays)
and sawsharks have saws. The

saws of sawsharks have a pair of

barbels on the underside, which
is absent in sawfishes. It is more
likely that the saw found at
Bermagui was from a sawshark.
Sawsharks are common in
southern Australian waters,
while the mainly tropical
sawfishes are rarely seen south
of Sydney (if indeed they still
occir in New South Wales).
—]JOHN POGONOSKI
AUSTRALIAN MUSEUM

Synchronised Flying

I was interested in Michelle
Hall’s article on duetting in
Magpie Larks or Peewees
(Nature Aust. Summer 2002-
2003). These birds are
notorious for attacking their
reflections in a mirror and
we have one that has been
doing this at daybreak

virtually every morning for

2003

the past two or three years.
Our bedroom window faces
west and has a balcony
outside 1t with a raihng on
three sides, This Peewee sits
on the western rail and
attacks the window in a
highly ritualised way, ending
with a flutter, which enables
him to hit the window with
his feet rather than his bill.
Occasionally he 1s joined
by his wife, who sits on the
northern rail of the balcony.
When he flies cast to hit the
window, she flies south to
the opposite rail, crossing
him in nud air. When he
makes his next attack, she
flies back, again crossing his
path i mid air. They sing in
duet while doing this. So, in
addition to the synchronised
singing, we have
synchronised flight. We feel
this has more to do with
bonding than territory
protection. Surely even a
pea-brain would have
worked out by now that the
window is not a real threat
and the ‘attack’ is so stylised
as to not seem hike a real
attack:
—ROss CARITON
EAST SEAHAM, NSW

Triage

We write 1 response to
Matt Cameron and Todd
Soderquist’s anti-ecological-
triage Letter (Nature Aust.
Summer 2002-2003).
Unlike this pair, we strongly
agree with Hugh
Possingham’s approach to
conservation (Nature Aust.
Winter 2002).

Most Australians don't
realise that Australia has the
highest number of
extinctions in the world, and
that 1t still has an extinction
debt to pay as a result of land
clearance over the past 200
years. More extinctions are
therefore inevitable.

Targeting hmited resources

only toward endangered
species devalues biological
diversity, because it fails, in
many cases, to imcorporate
other components of the
biota. However, using a
triage approach in some
cases may still target the
most endangered species.
—PETER TUCKER &
ANDREW ALLANSON
TREES FOR LIFE, SA

Early Birds
I write in response to the
“Early Birds™ Nature Strip
item (Nature Aust. Summer
2002-2003). There 1s no
need to invoke the threat of
predation as the selective
force driving birds with
larger, more light-sensitive
eyes to sing first in the dawn
chorus. A simpler, more
parsimontous, explanation 1s
that birds with eyes that can
detect light at lower levels
are able to wake and start
their day earlier than those
birds with less sensitive eyes.
The selective advantage of
such an adaptaton would be
a longer day in which to
gather food.
—Tom C.R. WHITE
UNIVERSITY OF ADELAIDE

For the Record
The cicada photos on pages
31 and 32 of the Summer
2002-2003 issue of Nature
Australia were taken by
David Paul.

—G.H.

Nature Australia requests letters
be limited to 200 words and
reserves the right to edit them for
sense. Please supply a daytime
phone number and type or print
your name and address clearly.
The best letter in this issue will
receive a copy of The nature of
discovery. The winner this issue is
William Miller.



Honey Fungus
(Armillaria
luteobubalina).

u tu m n Compiled by Geordie Torr and Martyn Robinson

Fun with Fungi

Just as spring rains send

many frogs into a
reproductive fervour, so
too do autumn rains signal
a variety of fungi to burst
forth and multiply. Head
out into your nearest
patch of bush about four
days after rain and you're
sure to come across fungi
of all shapes, sizes, colours
and even smells.

Australia 1s thought to
have a staggering 250,000
species of fungi, of which
only about five per cent
have been named, an
indication of both their
vast diversity and how
little we know about
them.

The structure that we
see sprouting from the
forest floor 1s usually the

fungus’s ‘fruiting body’—

the reproductive part that
P]‘mlll(&'\ Spores—w hich
typically represents only
the proverbial ap of the
fungal 1ceberg. The rest of
the fungus, known as the
mycelium, does the
important job of feeding,
and 15 usually hidden
within its current meal, be
it a rotting log or some
tasty pile of animal dung.

A gnugi p]‘u‘g to look for
fungi is around the bases
of trees. Many of the fungi
from which these fruiting
bodies have sprung have a
symbiotic relationship
with those trees. Known
as mycorrhizae or ‘root
fungi’, their mycelia grow
in and around the tree
roots. The fungi provide
their host trees with
nutrients such as
phosphorous and nitrogen
and receive energy-rich
sugars in return.

It’s been said that the
study of fungi, known as
mycology, is about 100
years behind research into
plants and animals. You

can do your bit to help

drag the discipline into the

present by signing up with
Fungimap (www.rbg.vic.

gov.au/fungimap/). a project
aimed at determining the
distributions of about 100
easily recognisable fungus
species. The project began

SIX years ago in Victoria

and now boasts more than
600 volunteers and 5,000
]‘CLHI\i\v

A word of warning:
many fungi are highly
tOXI1C, and because there
are so many difterent,
difficult-to-1identfy fungi
in Australia, dining on
them is generally not a

qnnd 1dea.

New Season’s Penguin
Fashions

['he image of the dapper
penguin all dressed up in
his neat tuxedo takes a bit

of a battering come

autumn, as the birds begin

Little Penguin.

to look like they've spent a
bit too long at the ball. It’s
then that scruffy,
bedraggled Little Penguins
(Eudyptula minor) head
into their burrows for a
C ll.mgu of clothes,
replacing their worn-out
feathers with some nice
new ones. Adults that have
recently bred look
particularly ragged, having
worked so hard feeding
their ravenous chicks.

[t 1sn’t modesty that
sends the birds down into
their burrows to get

changed, but rather the

cold. Little Penguins’

iy
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feathers are extremely
short and suft, forming a
dense, nsulating cover
over the birds’ entire
body. A gland near the
base of the tail produces a
waxy oil that they preen
through their feathers to
help keep them
waterproof. Lacking this
dual protection, the
moulting penguins can't
go to sea, SO []]L‘\ will
have spent the late
summer indulging in a
serious seafood binge,
trying to pack on as much
fat as they can. Even with
this added bulk, they can
lose up to half their body
weight during the two-
week wait for the new
feathers to I’L‘}‘l.l(c the old.

To learn more about
these endearing birds,
which are found along the
southern coast of the
mainland and in Tasmania,
grab a copy of Little
Penguins: Fairy Penguins in
Australia (1987) by Colin
Stahel and Rosemary
Gales.

Playing Possum

Fear not. Those strange,
other-worldly shrieks and
gurgling growls filling the
autumn night don’t herald
the arrval of a

supernatural being; theyre

merely a sign that love is

Common Brushtail Possum.

i the air, for possums
anyway.

Autumn is the main
breeding season for many
of Australia’s possums, a
fact that male Common
Brushtail Possums
(‘Trichosurnus vulpecula) seem
particularly intent on
adverusing. Their strident,
unsettling calls are an
attempt to keep rivals at
bay and probably also alert
any females in the vicinity
that they're available.

If you see a male
Common Brushtail
around this ime, you may
notice an orange stain on
his chest. This 1s caused by
a gland that, together with
others on the chin and
near the anus, produces
secretions that he rubs
onto branches and around
nesting sites to declare
them occupied.

Should a male be

successful in
Geordie Torr IS

freelance
writer
Robinson ISt
Australian

resident N@

his courting, the resulting
young will be born a mere
[6—18 days later. It
sensibly stays snuggled up

m 1ts mum’s pouch during

\\’iH[L‘]‘. cmerging onto l}(‘l'

back in spring. Some
brushtails also mate in
spring and, come autumn,
these females can be seen
carrying young, but
theyre i the minority.
The smaller Common
Ringtail Possum
(Pseudochirus peregrinus)
also begins breeding in
autumn, but 1t’s a lot more
discrete about 1t. If you
hear something at night
that sounds like a small
bird twittering, it's most
likely a ringtail calling.
For more on possums,
get hold of Anne Kerle’s
book, Posstums: the
brushtails, ringtails and
Lrearter _g/let‘l‘ (2‘ J01).

a

science

and Martyn

he < %

Museum's

turalist.
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FROM THE COLLECTION
This is the only known Australian

specimen of the Upland Sandpiper

(Bartramia longicauda). /t was

collected in 1848 in Centennial Park,
Sydney, and this very specimen was
illustrated by John Gould in his
supplement to Birds of Australia.

The Upland Sandpiper is normally
found in northern USA and Canada,
and winters in the pampas of
southern South America, returning
north in February/March.
Occasionally, however, migrating
birds get blown off course. Such
‘vagrants’ have also been recorded
in the UK.

Unlike most sandpipers, which
frequent tidal mudflats and other
wetland areas, the Upland Sandpiper
prefers open grasslands and often
perches on fence posts. Sadly,
during the late 19th and early 20th
centuries it was shot in large
numbers for food and sport.
Combined with loss of habitat, the
range of this species has decreased.
Nonetheless, it remains abundant in
some areas, with airfields providing

much of its suitable habitat.
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Eat Dung and Dye
n s if dining on rotting
flesh and bones wasn’t
bad enough, the rare
Egyptian Vulture (Neophron
percnopteris) pushes back the
gastronomic boundaries
even further by adding dung
to its diet.

Although faeces lack the
things we usually associate
with food, such as protein,
carbohydrate and fat, they
often contain large amounts
of carotenoids, important
nutrients that act as
antioxidants and
immunostimulants.
Vertebrates don’t have the
required physiological

machinery to make their

own carotenoids, so thcy
need to get them from
their diet.

The Egyptian Vulture’s
diet is particularly low 1in
carotenoids, but according
to a group led by Juan
Negro (Estacion Biologica
de Donana, Spain), the birds
make up for this deficiency
by feeding on the droppings
of Cattle, Goats and Sheep.
Cow dung in particular 1s so
carotenoid-rich that 1t
provides the vultures with
considerably more than they
need. This 1s the first time
that a vertebrate has been
found to use faeces as a
source of dietary

carotenoids.

Carotenoids also act as
pigments—they make
carrots orange, for
example—and the Egyptian
Vulture’s unusual diet has
turned its head bright
yellow. The researchers
speculate that the yellow
heads may have become a
social signal, used 1n mating
displays and/or advertising
dominance. Birds could use
the colour of a mate’s head
as a signal of vigour—only a
strong, healthy bird could
withstand the onslaught of
the parasites likely to be

found in dung (and have the

Pretty yellow. The Egyptian Vulture
gets its facial colour from an ugly
source.




itestinal fortitude to eat it
in the first place!). So, 1n a
somehow fitting twist, this
‘ugly’” dietary supplement
may actually help make the
birds more ‘beautiful’.

SR

Arrested for Rape
nn adult male Orangutan

(Pongo pygmacus) 1s a
formidable sight, with his
enlarged cheek pads, hulking
stature and shaggy red coat.
So formidable are those
secondary sexual
characteristics that
adolescent males can remain
n a state of arrested
development for many years
1if there 1s a dominant male
i the vicinity. Now new
research has shown that,
rather than taking a back
seat in the mating game,
these .1&1(\1&'&1‘1]{\ are
pursuing an alternative
reproductive strategy, one
that mvolves forcing
themselves onto females.

[t was thought that the
immature physique was a
pathological response to
stress caused by aggressive
adult males. But when Anne
Maggioncalda (Stanford
University) and colleagues
‘lll«ll‘\\cd the levels of stress
hormones in 23 captive male
Orangutans of varying states
of development, the results
were Ssurprising.

T'hey found that
adolescent males in the
process of developing have
significantly higher levels of
stress hormones than
juvenile, developmentally
arrested, or adult males,
probably because developing
males are a target of
aggression by dominant
animals. This suggests, say
the researchers, that the

arrest Utr\k’\‘()ll\i.l]"\‘ sexual

development is not a result of

stress, but rather a strategy to

avoid stress during the

NATURE AUSTRALIA AUTUM
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adolescent or subadult phase.
They also showed that
adolescent males mn a state of
arrested development are stll
capable of impregnating
females, but by remaining
small they reduce the risk of
SCrious L’(H]”l([ \\'l[l] ‘lllllll
males. However, females

tend to be unreceptive to

200 3

arrested males” advances,
defending their honoun
fiercely, and biting and
emitting loud, guttural ‘rape
grunts’ when they are forced
upon by the youngsters.

['he researchers urge
caution, however, against
drawing simplistic parallels

between the behaviour of

A mature male Orangutan—
a formidable sight.
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Some Giant Pandas will literally turn themselves upside down to get their message across.

Pandas Aim High
he higher they pee, the higher they stand. This, basically, 1s the conclusion
of Giant Panda researchers, working in China’s Wolong Nature Reserve.

Giant Pandas (Ailuropoda melanoleica) are solitary animals and communicate
with one another by marking their territories with urine or glandular
secretions. Pandas adopt four distinct postures for this: they either squat on the
ground (all pandas), or scent-mark a vertical object by reversing up against it
(mainly adult females), cocking a leg doggy style (mainly adult males) or doing
a handstand (only adult males).

To understand why some Giant Pandas go to such extraordinary lengths to
deposit their scent, Angela White (San Diego Zoo) and colleagues studied 28
pandas, including adult and subadult males and females, and compared their
responses to the same male and female odours placed at various heights above
the ground. They found that pandas of all age-sex classes spent more time
investigating and smiffing, and then moving farther away from, higher-placed
odours. Subadult males in particular were very wary of urine that was placed to
mimic the handstand positions of adult males and exhibited the greatest
avoidance behaviour.

According to the researchers, scent height provides a reliable indicator of the
scent-marker’ size, and thus competitive ability. In other words, a well-aimed
squirt tells other individuals to keep away.

—(C=l

NATI

LE AT

Orangutans—the only non-
human primates to engage

111 rape as d routine means of
SIring \)I];}\I'illg —and that of

humans.
R..S.

Ancient Nut-crackers
itted stones, discovered

P in 780,000-year-old
deposits 1n Israel, were used
to crack nuts, according to a
team led by Naama Goren-
[nbar from the Hebrew
University of Jerusalem.

Found on the banks of the

Jordan River, at a site

known as Gesher Benot
Ya'aqov, the basalt stones
were once thought to have
been used as anvils or
hammers for splitting rocks
into sharp-edged cutting
tools, but pl.ll][\ }"l'k'\k‘l'\{‘tl at
the site suggest otherwise. In
the same levels as the pitted
stones, the researchers found
the remains of seven species
of nuts—two pistachios, two
oaks, Wild Almond, and the
extinct Prickly Water Lily
and Water Chestnut—
mostly hard-shelled nuts that
must be cracked open to get
to the edible kernels.
Goren-Inbar and
colleagues compared the
results of stone-knapping
experiments with wear
patterns found on the
ancient Israeli [U\\l\.
Experimentally produced
pits resembled the shallow,
rough pits on the artefacts,
but deeper, smoother pits
on the ancient tools suggest
an additonal activity, which
the researchers suspect was
nut-cracking. They also
suspect, based on
observations of present-day
hunter-gatherer societies,
that our nut-cracking
ancestors were mainly
women with a good
understanding of plants
Chemical traces, starch

gi:um]m and other Organic

STRALIA Al



residues could not be
detected on the artefacts,
buried so long in the
waterlogged sediments. But
turther nut-crac kmg
experiments may provide
more clues for interpreting
wear patterns

[ have worked with
Australian Aborigines who
use stones to crack open
edible nuts and fruits, and |
would reckon that there are
few modern humans who
have not used rocks for
similar purposes. Even
( '|11111|\11)7L'c\ (Pan
troglodytes) do 1! Julio
Merc: uirl' { ;k'\il"'k‘
Washington University) and
Ll‘”k‘lr'\UL\ recently
excavated a Chimpanzee
‘archaeological site” on the
Ivory Coast ot Africa,

Australian Aborigines use stones
to crack open hard-shelled nuts
and seeds, such as those found in
the Green Plum (Buchanania
obovata).
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where Chimps have
developed a nut-cracking
tradition spanning several
generations. They collected
and studied 40 kilograms of
nutshells and four kilograms
of stone ‘artefacts’, arguing
that the Chimps engage in
‘cultural” activities that can
mimic early human sites in
Africa. Like us, Chimpanzee
nut-crackers plan carefully to
get the right kind of
hammers and anvils, they
accumulate refuse middens
of stone chips and nutshells,
and females gather most of
the nuts.

Clearly, nut-cracking tools
are not just artefacts of
modern humans. Our
extinct hominid ancestors,
and closest hiving relatives,
used them too.

R.E

Lick Me, Moosey

ext time your garden

looks a bit tired, it might
be worth getting yourselt a
Moose. A rather bizarre
experiment by Margareta
Bergman (Swedish
University of Agricultural
Sciences) has found that
Moose slobber actually
stimulates sallow (Salix
caprea) shrubs to grow.

Bergman re-created

grazing by a Moose (Alces
alces) by tearing off the top
third of plants with a real
Moose jaw, then applying
Moose saliva (obtained
under anaesthetic) with a
pipette. Other plants were
torn without being treated
with saliva, or left alone.
After 15 weeks, the saliva-
treated plants had produced

nearly twice the number of

branches as the other two
groups, although they did
not grow taller or sprout
more buds. Bergman
suggests that if the
experimental plants had
been deprived of more
nutrients or water, the saliva
may have had an even
greater growth-promoting
effect.

Grazing by some large
animal species 1s known to
stimulate plant growth, but
it seems the effect 1s more
than just mechanical in this
instance. So what’s so great
about Moose saliva? One
possibility 1s the thiamine 1t
contains, which plants need
to metabolise nitrogen.
Another is epidermal growth
factor, a hormone often
present in saliva and known

to enhance shoot growth in

o 28

'-1"‘" Y r.

sorghum.

_\]n)u\t‘. III\&' HI]]L‘I'
ruminants, ]‘HILILI((' copious
amounts of saliva—up to 50
per « ent of their entire
bodily moisture production
per day. During courtship
thev Pu\ll]\c]‘\ drool all over
their mates and anything else
that gets in the way. Perhaps
SOIe }\1‘|Ill\ |l Ve L‘\c)l\g‘d to
reap the benefits of eons of
Moose grazing, l‘\
producing a growth spurt to

take ady

bounty.

antage of this

o

Al
In with a Bang?
T he demise of the
dinosaurs 65 million
years ago, as a result of a
massive meteorite impact,

has transcended science and

Some plants thrive on Moose slobber

3t



Meteorite impact site at Gosse
Bluff, central Australia. Could a
similar catastrophe have paved
the way for dinosaurs?

:"\"'.z‘-‘\f the 11magination ot

the general public. Now

Paul Olsen (Columbia

I \\HL 1§40 )

roduced evidence fo
imilar cataclysm 200
O1 cat 120 that mi _']H

ven these reptiles
their evolutionary kick
[n other words, in

:iw%_’ out ‘\ 1

I‘ team !H\.'\\i\]
Xw from an ancient
lake system 1n eastern North
America, which preserved

in excellent geological

record spanning this criti
[riassic—|urassic tim

period. Fossil footprint

locument an abrupt
imcrease in both size and
ndance of dinosautr ind

orresponding reduction
in other reptiles, including

mcestors of mamimal
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Maneless in Tsavo: how does lack of a mane affect a Lion’s social life?

The Mane Thing
alding middle-aged men react in myriad ways to their hair loss, from
buying red sports cars to the dreaded comb-over. But how does the King
of Beasts deal with the ‘stigma’ of male pattern baldness? Is it a case of no
mane, no gain? Not according to a recent study of Lions (Panthera leo) trom
Tsavo East National Park in Kenya.

The Tsavo Lions are best known for the two hungry males that killed and
consumed more than 135 railway workers in 1898 (see “Lion with a Sore
Tooth™, Nature Aust. Autumn 2001). But they also represent the only well-
documented population where the males are maneless. Instead of the familiar
big, bold, golden ruff, the Tsavo males sport a dorsal crest, chest tufts and some
rather fetching sideburns.

Roland Kays and Bruce Patterson (Field Museum of Chicago) were
interested in how manelessness aftected the social lives of the Tsavo Lions.
Because the Tsavo region is very hot and dry and food is scarce, they expected
prides to be smaller with fewer males governing them.

They were correct on the latter point—in cach of the five prides they
observed, a single male ruled, compared to the two to four of the Serengeti.
But contrary to their expectations, the prides were slightly larger, with seven
or eight females rather than six or seven.

The researchers speculate that high levels of testosterone are behind both the
Lions” manelessness and the characteristics of their prides. Testosterone is
thought to be partly responsible for balding in humans and also plays a role in
aggression. Tsavo Lions are thought to be especially aggressive and this would
help to explain not only the males’ apparent unwillingness to form the
coalitions seen elsewhere, but also the ability of these single males to control a
pride.

Gl

NATL

In addition, rocks at the
[Tiassic—Jurassic boundary
contain elevated V
concentrations of iridium
and fern spores. This, the
authors believe, might be
evidence for a meteorite
impact, since iridium is a
rare metal found in high
concentrations in meteorites.
and ferns, which have the
ability to disperse and
l‘uu]nlll\x‘ arcas &lllu I\Iy lw\
means of their tiny wind-
borne spores, could be
expected to dominate in a
post-impact world.

However, the evidence

With 1,500
tactile hairs
covering each side
of the body, they
appear to paint a
three-dimensional
picture of the
environment.

for the impact 1s more
tantalising than compelling
For istance, iridium can
also be produced by volcanic
eruptions, and the ‘spike’ in
iridium 1s weak compared
with that 65 mullion years
ago. Furthermore, additional
evidence for a catac lysmuc
impact, such as ‘shoc ked
quartz’, fossilised soot, and a
crater of the appropriate size

and age, remains elusive

N M.

Hairy Mermaids

Dugongs and Manatees have
ispired many myths about
mermaids, yet rather than
|n|llH;'_ about seducing
reatures

\lll\\r\, l|lt‘\n' "‘"L'lH]L

spend most of their ome



Body whiskers on a Florida
Manatee: all the better to feel
you with.

rooting up plants from the
sea floor. Their life 1s a
murky one and they can’t
rely on eyesight alone; so
they have developed a
unique arrangement of
tactile body hairs that may
allow them to ‘feel their
way~ through the water.
Roger Reep (University
of Florida) and colleagues
took a close look at the hairs
on the Manatee (Trichechus
manarus) and discovered that
each specialised hair folhicle
1s linked to a series of nerves
embedded 1n connective
tissue. With approximately
1,500 tactile hairs covering
cach side of the body, they
appear to paint a three-
dimensional picture of the
external environment,
detecting water currents,
tidal flow, as well as other
animals and objects, through
water displacement. This
type UIV\L‘II\UI'\’ detection
system 1s JlLl]li:_’Ull\ to the
lateral line 1n fishes.
Although other mammals
like cats and seals have tactile
hairs known as vibrissae,
Manatees and Dugongs are
the only known creatures to
have such bristles covering
the whole of their bodies.
And, while this condition
may make them the hairy
mermaids of the sea, it
certainly beats fumbling
around in cloudy waters.

=Ko

Sensitive Crocs
n o crocodilians ‘feel’ for
their prey? According to
Daphne Soares from the
University of Maryland, yes,
and they have specialised
organs for doing it.
Surrounding the mouths
of crocodilians are lots of

small, dark, zit-like bumps

that Soares has named ‘dome
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pressure receptors’ or DPRs.
They hook up to the
trigeminal nerve, the nerve
responsible for sensory input
and muscle activation
around the mouth. By
conducting behavioural
experiments in total
darkness, Soares
demonstrated that they are
pressure sensors. But what
pressures are they sensing?
With the help of infrared
film, Soares observed
Alligators (Alligator
mississippiensis) in a tank,
watching their reaction to
water droplets onto the
surface of the pool.
Thick-skinned they may be, but

semi-aquatic crocodilians like this
Alligator are also very sensitive.

Alligators that were fully
submerged or had their
heads completely out of the
water paid no attention to
the drops, while those beasts
that had their head halt-
submerged would quickly
spin around to face the drop,
or lunge at the source. But
when Soares covered the
DPRs with plastic
elastomer, not even the half-
submerged gators orientated
themselves toward the drops.
Along with anatomical and
physiological data, Soares
concluded that DPRs detect
pressure differences

travelling across the surface

of the water
that’s where most of your

food comes from.

a useful skill 1f

Fortunately for
crocophiles, DPR nerves go
through holes mn the
underlying bone. This
means that fossils can be
L‘]lL‘(‘de to dc(cl'minc when
DPRs evolved. It turns out
that they first appeared as
soomn as crocs became semi-
aquatic creatures some 180
million years ago.
Interestingly, a couple of
weird, extinct crocs that are
t]]()llgh[ by some
palacontologists to have
returned to the land lack
DPRs.

Could the smile of the
crocodile be a sign of a meal
to come? Whatever you do,
don’t splash!

—PW.

Incy Wincy Spiders

n the world of spiders, it’s
IL'mnm(mp]‘u‘c for a female
to outsize her mate. In fact,
the biggest size difference
between the sexes of any
Jand animal occurs in the
arachnids. Next to the tiny
male. the female can be
colossal, weighing up to 100
rimes as much. So what
causes these immense
differences in size? While
scientists explain female
gigantism in terms of the
number of eggs that can be
produced, the reason for
male dwarfism has been
elusive, until now.

To examine the
exaggerated sexual size

dimorphism 1 spiders, Jordi




Moya-Larano and colleagues
from the University of
Kentucky compiled a dataset
of 112 species in 25 families,
arranging them according to
their habitats, in particular
the height above ground
that the females foraged.
They found that the higher
a species lived above ground,
the smaller the size ot

the male.

The researchers believe
that the shrinking size of
males 1s a result of
scrambling for sex. For
spiders living high in the
trees, males must chimb to
seek out females and so 1t
follows that smaller, taster
searchers will have the
mating advantage.

This ‘gravity hypothesis’
explains why male and
female ground-dwelling
spiders are more similar n
size, while those living in

the tree tops are so bizarrely

Why is this male orb-weaving
spider (Nephila sp.) so much
smaller than his mate?

disproportionate n size. For
the high-climbing incy
wincy spider, smaller is

smarter for sexual success.

=—RelEls

Head-hutting Whales

he classic tale of Moby-

Dick was, like many
novels, based partly on
reality. Nineteenth-century
k{ﬂt‘ul]l(‘”t\ L‘(H][.li]l \L‘\'L‘]"«l]
factual accounts of angry
Sperm Whales (Physeter
catodon) turning on whalers
and, just like Herman
Melville’s Moby Dick, using
their heads to charge and
sink solidly built ships many
times their size.

Sitting above the jaw and
in front of the skull and
brain is the ‘spermaceti
organ’—a robust

arrangement of thickened
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BIRDWATCHING & WILDLIFE TOURS
WESTERN AUSTRALIA

Informative tours with naturalist & professional ornithologist
George Swann — who knows this region, its flora and wildlife -
one of the Kimberley’s most experienced wildlife guides

4WD Safaris - Camping or fully Accommodated
Tailored Itineraries - Kimberley Cruises
Bushwalking - Fly/drive tours.
KIMBERLEY COAST WILDLIFE EXPEDITION CRUISE
Cruise along the remote Kimberley Coast from Wyndham -
Broome Specialist Guides on board — March 2004
KIMBERLEY ISLAND & INLET CRUISE
A superb birding cruise visiting Lacepede Is, Adele Is Walcott
Inlet and Sale River — Specialist guides Oct 2003
BUSHWALKING/BIRDING WALKS
Mitchell Plateau, Kimberley W.A. May 2003
Fully Accommodated Black Grasswren Tour
Princess Parrot Tour — Gt. Sandy Desert
South-west Endemics, Birds Plants & Mammals

PLUS MANY MORE EXCITING TOURS

For brochure contact
George Swann
P O Box 220, Broome
Western Australia 6725
Tel/Fax (08) 9192 1246
Email kimbird @tpg.com.au
www. kimberleybirdwatching.com.au
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D. PARER & E. PARER-COOK/AUSCAPE

The Truth about 0il Spills

n environmental catastrophe loomed in January

2001 when the oil tanker Jessica hit a reef and
spewed three million litres of fuel into the sea near
the Galapagos Islands. Favourable winds and ocean
currents, however, carried the slick away from the
islands’ unique wildlife. Disaster, it seemed, had been
narrowly averted, and only six animal deaths were
officially recorded as a direct result of the accident.

But investigations since then, led by Princeton
University ecologist Martin Wikelski, have revealed
that tragedy did in fact ensue.

For more than a decade before the accident, the
researchers had fortuitously been gathering data on
Marine Iguanas (Amblyrhynchus cristatus) on two of
the Galapagos Islands—Santa Fe and Genovesa.
Traces of oil reached the former, but not the latter.

This provided some baseline data with which to
compare before and after the spill. They found that,
in the 11 months after the accident, almost two-
thirds of the Santa Fe iguanas—some 15,000
individuals—had died, while mortality rates on
Genovesa had remained normal. All evidence pointed
to low-level oil contaminaton as the cause.

The iguanas, which are endemic to the Galapagos
Islands, graze on marine algae growing on rocks. The
researchers believe oil traces on the algae killed the
gut bacteria that allow Marine Iguanas to digest their
specialised diet. The resultant stress to the lizards
probably killed them.

The research emphasises the potential long-term
impacts of oil spills and has led to a reopening of the
environmental law suit relating to the accident.

—K.McG.




skin, connective tissue fibres,
and two huge oil-filled
chambers. This structure 1s
thought by some to play a
role in sound production or
buoyancy control. However
David Carrier and
colleagues from the
University of Utah believe 1t
functions as a weapon in
male—male combat.

Big male Sperm Whales
have the most noticeable
spermaceti organs (which
are responsible for their
square-shaped heads), but
many other whale species
also have oil-filled chambers,
called melons, in their heads
and have been observed
head-butting when angry.
Carrier and colleagues

compared these species and

NATURE AUSTRALIA AUTUMN

Sperm Whale, is that a weapon
on your head?

found that whales with the
largest melons relative to
body size are also
considerably bigger than
females. In most animal
species with extreme sexual
size dimorphism, males clash
with other males over
breeding rights and they are
commonly equipped with a
weapon. In some whale
species, the researchers say,
the melon may be the
marine mammal equivalent
of antlers.

The researchers devised a
mathematical model to
determine whether 1t was
physically possible for the

spermaceti organ of a Sperm

2003

QUICK QUIZ

1. What colour eyebrows does a male Magpie Lark
(Peewee) have?

2. Which assumed physical constant was reported last
year to have decreased?

3. What do sandgrinders, drummers, bladders, blackboys
and bunyips refer to?

A. What is the nickname given to Australia’s largest
sauropod dinosaur fossil, discovered in 1999 near
Winton, Queensland?

Q. How many species of living elephants are there?

6. What type of bird was the Dodo?

1. What was the world’s longest fence built to keep out?

8. In which State would you find the Coorong wetland?

9. What are the two main elements in ochre?

10. What, apart from a melon, is honeydew?

(Answers on page 83)
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similarities bridge the continental gaps and unify the species.

Whale to function as a S('f'(’””.}‘f_\‘ /“”,() ‘H:Q”(»{/

battering ram. They found

that the momentum of the f/)(‘[[ ""le(”l H. erectus
spermaceti organ in an ;
accelerating whale could wernt exrirct, (”1({ f/l(” 0/1/)’

\L‘H(Hl\l\' mjure a stationary

H. ergaster gave rise to

‘ opponent of similar body

mass, while at the same time ’”0”’(,”1 /”””(”L\‘.

‘ cushioning the blow to the
attacking whale. While
| head-to-head combat most

\ likely delivers equal forces to 354 perhaps Europe (see representatives and that H
| both whales, landing a head “New First out of Africa” erectus was indeed HLII"
| butt to any other part of the Nature Aust. Winter 2001) immediate ancestor
body could be fatal. Scientists have argued that

—K.McG. Asian H

[he fossil bones—a

erectus went extinct,  skullcap and three
: and that only H. ergaster gave thighbones—come from the
| ﬁﬂﬂl"lvl! HDmO ergaster? rise to modern llllll).ll;\ (H one illl“lnn vear HH ‘Dal \.
nd"‘[“ Reme sapiens). However, recently Member sediments in 2
whether Homo erectus is discovered fossils from Africa | thiopia’s Awash Valle
I g SpRuics oxiiE et have been assigned to H. Berhane Asfaw wl{lAH k\\‘lH :
human line, or should be erectuss, indicating that there e 1‘1 ey
S e was no deep split between colleagues ex mnm: |‘ll ‘
' Asia, and H. ergaster in Africa  African and Asian I|)1:,‘|Il‘\ul|\'\ ind 1|n1:‘ | 11;1 1
2 : C C11
20

Berhane Asfaw (left) and Henry Gilbert compare the ‘Daka’ Homo erectus skull, held by Asfaw, with African and Asian specimens. The anatomical

similarity to those of Homo
erectus in Asia. They then
compared the skullcap with
other skulls from Africa and
Asia, and found
considerable overlap in
features. Based on this
anatomical intermediacy, the
researchers argue for a single,

varied and widespread H

erectys species from about
1.78 to 0.5 mllion vears ago
Assigning a ditferent name

to the older specimens 1n
Africa and Europe

according to the researchers,
misleading. Just as modern
humans are a widespread and
varied bunch, so too were
Homo erectus individuals. Still
some prominent sciel
disagree and simply refuse t©

say goodbye to Hon




Skimming Hotheads

Ir had a head almost 1.5
metres long and a

wingspan of more than four

metres. | el

Thalassodromeus sethi, a

newly described species of

pterosaur (flying reptile)

whose exquisitely preserved

skull was found in the 110-

ALIA AUTUMT

million-year-old Araripe
Basin deposits in Brazil.
Most notable are the
creature’s huge yet largely
hollow crest, and
scissor-like bill.

I'he bony crest is
proportionally one of the
Lll‘gcxl known from any

vertebrate (living or extinct),

making up about three-
quarters of the length of the
skull. And etched on its
surface 1s a system of
channels that appears to have
once contained blood

vessels. According to
Alexander Kellner (Museu

Nacional L‘ll{l“ and

| )ln‘gk‘ll\‘\ de Almeida

The distinctive skull of
Thalassodromeus sethi suggests
this pterosaur spent its days
skimming over the surface of lakes
or oceans, occasionally dipping

its head into the water to nab a
fish or two.

Campos (Museu de Ciéncias
da Terra/DNPM), the crest

most likely acted as a heat




exchanger, in much the
same way as elephants’ ears
help to cool them.

The tip of the pterosaur’s
bill was strongly compressed
side to side, a feature also
present in the beak of a
North American bird
known as the Black
Skimmer (Rynchops niger). As
1ts name suggests, this fish-
feeder skims across the water
surface, catching its prey by
dipping its lower jaw into
the water and snapping up
anything that gets in its way.
The similarities in form
between the bills of bird
and beast suggest to the
researchers that
Thalassodromeus sethi also
caught 1ts prey by skimming.

—G.T.

Only Boohy Girls Get the
Blues

‘;fllLi\' of the Blue-footed

Booby (Sula nebouxii) has
found that when the going
gets tough, male chicks fair
much better than females.

Working with a breeding

colony of Blue-footed
Boobies on the Peruvian
coast, Alberto Velando
(Universidade de Vigo,
Spain) selected nests each
with two eggs in them. After
the chicks had hatched, and
he had determined the sexes
of the broods, he
manipulated the ability of
ten of the mothers to collect
food for the chicks by
trimming their flight feathers
(‘handicapping’ them), thus

increasing flight costs by five

per cent. He then compared
the fate of these mothers and
their chicks with another ten
that he had left untrimmed
(the control group).

After 45 (1.!'\'\. the
daughters of handicapped
mothers weighed eight per
cent less than daughters of
unhandicapped birds. Sons
from both groups, however,
weighed the same. In
addition, Velando found that
hatchling sex ratios were
I'L‘l‘ll'\.‘d to the mnrhcr\ lmdy
condition: the lower the
mass of the mother at
hatching time, the more sons
she produced, and vice versa.

What’s going on here? It
turns out that, under normal
conditions, female booby

chicks grow much faster

Politically incorrect? When times are tough, Blue-footed Boobies display sexual discrimination
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than males, eat three times as
much, and end up being
about 30 per cent heavier
than males. When reared
under poor conditions,
however, the more food-
dependent female chicks
become disadvantaged, and
so it makes sense for mothers
to invest in lower-
maintenance sons. They do
this by somehow

manipulating the sex ratio of

the brood before hatching.
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Snap, Crackie and Pop to aestivating (summer noise towards protective cover.
I n an area prone to fires, it makes  hibernating) frogs. They found Further analysis of the recordings
sense that the resident animals that, despite the increased risks of revealed that it is the crackling and
possess special fire-detection desiccation and starvation, almost popping sounds, made up of rapid,
abilities to maximise their chances broad-frequency sound bursts, that
of survival. Now Ulmar Grafe and give Reed Frogs the cue to flee.
colleagues from the University of P}’Ogs ﬂee ﬁ’om The researchers explain that these
Waurzburg in Germany have ; acoustic characteristics are not
observed frogs fleeing from the an adVanCmg ﬁ?’@ found in other environmental
sounds ot'" fire, demonstr-at-ing for we l l b qfo re o tl’l er signals, such as th(f rustling of
the first time that amphibians leaves by other animals.
detect and respond to airborne sensory cues The team also played the
sounds other than their own calls. recordings later in the dry season,
The team was in Africa’s Ivory such as heat when the risk of fire was lower but
Coast following up Grafe’s earlier the chance of starvation and
or smoke could

observations of juvenile Reed desiccation even higher. The

Frogs (Hyperolius nitidulus) fleeing h ave b een playbacks elicited little response,
from an advancing fire well before suggesting that the frogs make a
other sensory cues such as heat or detected K choice between the possibility of
smoke could have been detected. being barbecued and the

During the peak fire-danger probability of death by
period, the researchers played back  all the study animals responded by  dehydration.
recordings of crackling grass fires quickly hopping away from the
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THE BACKYARD NATURALIST

Kamikaze cuckoos

The Pheasant Coucal was never intended for high flying

or aertal acrobatics.

OT LONG AFTER MY GRAND-
parents finished building a
retirement humpy overlook-

ing a great steaming swamp at Bateau

Bay, near Gosford, my grandfather, in a

moment of heightened conscience, dis-

his unlicensed World War [
revolver, and threw the bits far out into

mantled

the swamp. That act, to a 13-year-old,
amounted to admuissible evidence that

the old soldier had lost his marbles.

Centropus phasianinus

Classification
Order Cuculiformes (cuckoos),
family Centropodidae (coucals).

Identification
Pheasant-like,
female 650 mm.

male 550 mm,

Habitat and Distribution

Dense riverine vegetation, swamp
margins, mangroves, long grass,
sugar cane, lantana, pandanus
thickets.  Broad distribution
through non-arid northern Aust.
south to near Ulladulla, NSW. Also
in PNG, Timor and Torres Strait
islands.

Biology

Eats insects, grubs, small crabs,
snails, frogs, lizards, baby birds,
rodents. Breeds Sept—May
(shorter season in monsoonal
tropics), 3-5 eqgs, incubated for
15 days. Chicks fledge in 17 days.

How could he deny me the ‘coolest” of

all holiday toys, especially when, at that
stage, [ still hadn’t managed to hit a jam
tin with 1t at two paces?

So from then on, every time [ went
sloshing around in the marsh, one eye
would be peeled for snakes or quick-
sand while the other eye would be
scouring the swamp for the jetusoned
pistol parts 1 secretly longed to reclaim
and reassemble.

I'm now relieved to say the revolver
bits never surfaced from the dark waters
of the tannin swamp, but something
from the bog did end up exploding in
my face.

The swamp was full of eye-jabbing
reeds and wallaby tracks, and one day,
at the end of one of these alleys, I came
across a small scrufty platform of bro-
ken stalks. Under the stalks and inside
the shambles I could see a pair of red
goblin eyes watching me from the dark.
Whatever owned the bloodshot eyes let
me creep up to within about 30 cen-
timetres of it, and then with an awful
squawk everything went black as a

cloud of churning feathers and claws

burst out of the hole and ricocheted off

my head. It was a broody coucal, heav-
en bound after pressing the ejector but-
ton inside its nest.

We'd often seen them cruising low
over the swamp, and we were familiar
with their booming calls, but no-one
had a clue about their nesting habits.
My grandparents called them ‘Swamp
Pheasants’, and that name really suited
them, but having found a nest and see-
ing the four eggs in it made accepting
the later discovery that they were really

auckoos something of a conceptual chal-

BY STEVE VAN DYCK
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lenge! Wasn't it axiomatic that cuckoos
had abandoned parental duties like Tas-
manian Devils had forsaken table man-
ners? Well, no. The surprising fact i
that, while all Devils slurp their soup,
only 50 of the worlds 135 species of
cuckoos are locked in to dumping their
babies on neighbours. Cuckoos are
rational

more grounds

(anatomy, genetics etc.) than just their

defined on

moral code, and because Swamp Pheas-
ants qualify, we now acknowledge their
cuckoohood in the ‘new’ name of
Pheasant Coucal (Centropus phasianinus).

But even with the sophisticated name
in tow, they are, without a doubt, the
most ebullient buftoons of the Aus-
tralian cuckoo clan and, while they are
commonly heard whooping it up in
spring, sadly they are most often seen
either dead on the side of the road, or
running head-down, flat-out toward
your car’s radiator grill. Not only do

look like

also their

cuckoos

but

these Kamikaze

Archaeopteryx  clones,
modest brains seem dogged by a deter-
mination to go down the same one-way
track.

The flight of the Pheasant Coucal
often approximates one of those early
pedal-powered flying contraptions that
would ghde and flap to maintain a few
metres of altitude before folding up and
plummeting into the scrub. If a coucal
manages to rcach a tree or a shrub, its
spectacular emergency landings usually
leave 1t with wings and tail outstretched
and scrunched up in twigs, its feet up
around its ears. Then it slowly clambers
lizard-like up through the branches
until, at the top of the shrub, it sprawls
out, sitting awkwardly and waiting for
the next chance to bail out onto a lizard
or a frog.

But the Pheasant Coucal was never
intended for high flying or aerial acro-
batics. Its coarse spiny feathers are per-
fect for the tangled swamps and grass-
lands where it hunts and nests. In fact
nothing can prepare you for the feel of
a coucal n the hand. Like a barbed
spear, you can only stroke a coucal one
way. The central shaft of each feather is
thickened, sharp, and burnished like 2
modified fish scale. If you were going to
engineer a lightweight, armour-plated
frog-catching machine designed to slide
L'Hic'it[]tl\' through stalks and (Amg]\'\l
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twigs, you might end up with a snake,
but you could also end up with a cou-
cal. And when a coucal comes up satu-
rated from skulking around in the wet
undergrowth, it simply spreads itself out
like a picnic rug over a stump or a grass
tussock, and waits for the sun to dry its
bristly quills.

Coucals come in two popular colours,
brown for the

mainly mottled

rusty
winter, and resplendent black and rusty
brown for the summer when fine feath-
ers could make or break a cuckoo’s bid
for love. Both males and females put on
their raven colours for the breeding sea-
son and establish territories with the aid
of a booming call that sounds like
‘Koop! Koop! Koop!...", each ‘koop’

repeated about 12 times, slowly and

AUSTRALIA AUTUMN 2003

descending at first, then accelerating
and rising. Although 1t probably won't
come as a shock that the deeper call 1s
produced by the female, and not by her
scrawnier mate, there are stll a couple
of surprises left 1 this cuckoo that
builds its own nest, sits on its own eggs,
raises its own chicks and prefers walking
to flying. For one, male coucals have
Uill} a \mgh‘ testis (on the left). Also,
according to Aboriginal superstition,
the approach of a coucal will cause the
hair on the head and face to grow long.

['m told the swamp where the pistol
bits rusted and the Pheasant Coucals
nested 1s now a car park for a shopping
centre. Trading cuckoos for Kmarts
might not come so automatically 1t our

balding city fathers were occasionally

Yo

) . -

e -

‘1‘& il
L S

Hungry Pheasant Coucal chicks sing for their
supper.

reminded that flowing locks could
come to those councillors who keep

coucals above their scruples.

FURTHER READING

dayne, R.B., 1997. Family Cuculidac
(cuckoos). Pp.508—607 in Handbook of
the birds of the world. Vol. 4. Sand-
grouse to cuckoos, ed. by J. del Hoyo,
A. Elliott & | Sargatal. Lynx Edicions

Barcelona.
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RARE & ENDANGERED

Mary River Cod

It was not until the 1980s that the unique status of

the Mary River Cod was revealed.

HE SHADED, TIMBER-STREWN

streams around Gympie in
south-eastern Queensland are
home to an impressive but until recent-

Mary

mariensis).

lyv undescribed fish, the River

Cod (Maccullochell
Closely related to the Murray Cod (M.

1 peelii

p. peelii), the Mary Riaver Cod was over-
I\‘S‘I\L'd l\\

despite its renown among anglers and

scientists for many years
landowners for its large size and excel-
lent eating qualities. It was not until the
1980s that the unique taxonomic status
of the Mary River Cod was revealed,
and not until 1993 that the first formal
scientific description of the subspecies
was published.

Freshwater cod were common and
abundant throughout coastal south-east-
ern Queensland as recently as 100 years
ago. Years u!‘n\'cl'ti\hmg and the eftects
of habitat changes have, however, taken
their toll on Queensland’s cod, and
today wild populations are known to
survive only in the Mary River system.

[he Mary River Cod is very similar
in appearance to the Murray Cod, lead-
ing early naturalists to assume the two
forms were 1dentical. Compared with
the Murray Cod, however, the Mary
River Cod has longer pelvic fins, and a
l{k‘l'pk'l' ‘l!ld \]1()]‘1&_’1' t\lll\]d] }\L'thlh |£' {lllt‘
area where the tail connects to the
body). It also does not grow as large as
the Murray Cod. Individuals have been
reported up to about 38 kilograms,
compared with over 113 kilograms for
Murray Cod.

Fhe Mary River Cod feeds on just
about anything it can fit mnto its cav-
ernous mouth. The main foods are
smaller fishes and crustaceans, but there

are also reports of birds, water dugclm.

Water-rats and bats being taken. The

cod typically ambushes its prey from a
hiding spot among sunken timber or
rock ledges, but assumes a more active
hunting role after dark, sometimes chas-
ing its prey well up into the shallows.
For most of the year, Mary River Cod
occupy home ranges of between 100
and 1,000 metres of the river, but high
water levels during the summer/autumn

wet season stimulate many of the cod to

move considerable distances—more
than 30 kilometres in less than a week 1s
not uncommon. The cod take advan-

tage of high water levels to disperse to

The
Mary River Cod
feeds on just about
anything it can fit
nto its cavernous

moiith.

new arcas that may provide untapped
food resources and potential new mates,
Some cod will repeatedly return to the
same location year

after ['his

‘homing’ behaviour presumably helps

year.

cod make best use of the limited

resources 1n a stream by taking them
back to an area with which thev are
familiar and has provided for their needs
in the past.

Breeding behaviour has not been
observed in the wild. but during Spring

BY BOB SIMPSON
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hollow

fish hatcheries select

nesting pipes, which they defend against

males 1n

all intruders. T'hey allow a female into
the nest to lay her tens of thousands of
eggs, and then chase her off. They guard
the eggs for around a week until they

hatch, hatchlings for

and guard the
another week until they disperse and
start feeding.

Perhaps the greatest impact leading to
the decline of the Mary River Cod has
been the loss of deep, shaded riverme
habitats r;‘ll\mm;_v extensive clearing of
fparian (river) and floodplamn vegeta-
ton for farming and forestry. Parts of

NATURE AUSTRALIA AUTL N




the Mary

have

River where cod numbers

remained highest are those that

have not suffered the extensive erosion

|
and sedimentation evident

NnOow

throughout the main river channel

Although vegetation clearing is not a
Mary River

today, erosion of unstable stream banks

major 1ssue in the basin
continues to contribute to the infilling
of cod habitats

['he Mary

endangered under the Environment Pro-

River Cod is listed as
tection and Biodiversity Conservation Act

1999. A Plan

l‘la't‘xllllj.l ]t“x!\H]\II!’,J.

R ecovery highlights

and habitat

restoration, and research and monitor

L
]

ing as key issues for cod recovery. Sig-
nificant progress is being made in all of
these areas, and while the future of the
Mary River Cod is not yet assured, the
chances of it regaimning 1ts position as top
Mary River

aquatic predator in the

appear promising.

FURTHER READING

Rowland, S.]., 1993. Maccullochella
ikei, an endangered species of freshwater cod
(Pisces: Percichthyidae) from the Clarence
River system, NSW and M peelil
mariensis, a new subspecies from the Mary
River, Qld. Rec. Aust. Mus. 45

[21-145

B,

Simpson, R.R. & Mapleston, A.J.,
2002

Movements and use of habitats
by the endangered Australian freshwater
Mary River cod, Maccullochella
peelit mariensis. Env. Biol

Fishes 65(4): 401—410
BoB SIMPSON IS A FISHERIES
BIOLOGIST WITH THE AGENCY
FOR FOOD AND FIBRE SCIENCI
(FISHERIES), QUEENSLAND
PRIMARY
HAS BEEN

MARY

DEPARTMENT Ol
INDUSTRIES. Ht
RESEARCHING THI RIVER

CoD SINCE 1991,
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WILD THINGS

The power to change landscapes does not, on ifs ow,

make Us [IIII}[II(’.

UMANS, LET’S FACE IT, ARI
animals, but we don’t usually
think of ourselves that way
because we seem so different. We don
clothes, drive cars, spend long hours in
little offices, and pretend to compre-
hend talkback radio. But, as biologists
keep observing, we aren’t always as spe-
cial as we think we are. There are ani-
mals out there that use tools, take med-
icines, sing, farm, and transmit culture.

One reason for setting ourselves apart

from other species 15 that we behave so

destructively. We can’t afford to think of

ourselves as just another mammal when
we continue to level forests, build ever
more cities, roads and dams, and cause
erosion and pollution. Yet other animals
do these things too.

Some years ago | was amazed to come
across a massive erosion gully 1n a Zim-
national

babwean park—denuded,

crumbling banks around a quagmire of

mud. In another park I saw a hillside

BY TIM LOW
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that was slowly sliding away. Hgyq 3
farmer caused this instability he woy|g
be hounded off the land. But the dam-
age had been done by elephants.
African Savanna Elephants (Loxodont,
[_I/i’/'uHItf) also flatten woodlands, €Xcavate
dams. and ﬂ)l‘:_'\L‘ roads llll'utlg]] forests
Many of Africa’s
national parks began life as termjte

the waterholes 1n
mounds. Elephants gouging into olg
mounds to eat mineral salts leave hol-
lows that collect rain. Wallowing ele-
phants, buffaloes and warthogs eventy-
ally create deep pools by carrying off
coats of mud. Elsewhere in the world.
beavers and alligators create dams, and
beavers also fell trees.

Australia lost 1ts glant mammals some
time ago, so we don’t know to what
extent diprotodons and giant wombats
fashioned the land. But Tim Flannen

(South Australian Museum) refers to

alorchestes azael as the ‘Tree-feller
because the forearm architecture of this
massive tapir-like marsupial suggests it
tore down branches to feed. In western

New South Wales, Noble

(CSIRO) has found large crescents of

James
sand and circular mounds that he attrib-
utes to extinct animals. The sand cres-
cents, up to 100 metres long, were left
by giant burrowing rat-kangaroos, he
suspects, and the 20-metre-wide
mounds by oversized mallee fowl
Australia’s living animals are sull busy
reworking the land. Orange-tooted
Scrubftowl (M t\ﬂi['wh/‘]](\ retnarat 11

northern Australia rake up immense

nesting mounds up to five metres high

In south-eastern Australia foraging
Superb Lyrebirds (Menura novachollandi-
ae) erode steep \lnpu\ shifting rocks up

to two kilograms in weight and moving
up to 45 tonnes of soil per hectare pel

|
1ras werc

year. In Tasmania, where lyre

introduced (to ]H']}‘ conserve them) m
the 1930s, their ecarthmoving impacts
are a significant ecological ;‘M“\\'Hf

especially for the critically endangered

."\l\lllg‘ (HL]“\i lirochilus

huntianus Breeding

I “’l‘\\
nothofagicola

seabirds on steep sided 1slands not only

1€

U'lg';k‘l' crosion, thev also "‘\\Hlll\‘ (
carth, often killing the plants that hold

soil in place. Seals do this too. Pebble

The African Savanna Elephant is the worlds
most damaging animal after Homo sapiens.

NATURE AUSTRALIA A MN



mound mice (Pseudomys species) form
enduring stone mounds up to nine
square metres in area, and the earthen
False Water-rats

(Xeromys myoides) on mudtflats often

mounds built by
support their own distinctive vegeta-
tion. Even tiny termites contribute to
landscape change when they build their
massive mounds.
Both “city-building” and ‘farming” go
on in the sea. Coral polyps build vast

‘cities’ that end up housing myriad
organisms, ranging from octopuses and
algae to moray eels, and Western Aus-
tralia’s Buftalo Bream (Kyphosus cornelir)
create patchwork ‘farms’ of grazed algal

turf bordered by seaweed hedges (see

“Marine Buffalos™, Nature Aust.
Autumn 2000). Their paddocks, each
about SIX metres across, can l\' seen

from low-flying plancs.

In 1994, Clive Jones and colleagues
(Institute of Ecosystems Studies, New
York) coined the term ‘ecosystem engi-
neers’ for habitat-changing animals and
plants. They described Homo sapiens as a
“physical ecosystem engineer par excel-
lence™. Their classification puts a new

perspective on human behaviour, by

NATURE AUSTRALIA AUTUMN 2003

showing that the power to change land-

scapes does not, on its own, make us
unique. Rather, we lie on a continuum
alongside elephants, termites and other
engineers.

Recognising this could prove helpful
in our quest to live sustainably. Implicit
In many conservation arguments is the
message that humans are an inherently
destructve species. Nature 1s portrayed
as essentially good, Homo sapiens as bad.
This message is so negative it often fails
to win much-needed converts or spur
posiave action. It also distances us from
nature when a closer relationship is
required. I believe that, yes, we are far
more destructive than any other species,
but that we are not fundamentally
unique, only difterent by degree. If ero-
sion, pollution and deforestation are
fundamentally ‘bad’, then nature can be
bad too, because there are animals that
erode, pollute and knock down trees, to
the detriment of other species.

Today’s environmental challenges are
unmense, but that’s because there are
too many people exerting too much
impact, not because we are mherently

destructive. If six billion elephants were

Destruction of ancient Baobab Trees
(Adansonia digitata) by hungry elephants is
a concern in African national parks. The
larger Baobabs are thought to exceed
4,000 years in age.

roaming the globe nstead of six billion
humans, things might not be much

better.

FURTHER READING

Jones, C.G., Lawton, | H. & Shachak,

M., 1994. Organisms as ecosystem
engineers. Oikos 69: 373—-386.

Laws, R.M., 1970. Elephants as agents of
habitat and landscape change tn East

Africa. Oikos 21: 1—135.

Noble, J.C., 1999. Fossil features of mulga
Acacia aneura landscape: possible
imprinting by extinct Pleistocene fauna.
Aust. Zool. 31(2): 396—402.

[''M LOw, A BRISBANE-BASED
CONSULTANT AND WRITER,
PONDERS ECOSYSTEM ENGINEERS
IN HIS LATEST BOOK, 1HI
NATURE (PENGUIN).
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HIS IS A GHOST STORY
Set in Tumut, 100 kilome-
tres west of Canberra, it all

started 1n 1932 when

extensive native eucalypt forests near

the town were being cleared and
replaced with exotic stands of Radiata
Pine (Pinus radiata). The plantation
(now called Buccleuch State Forest) has
since k‘\]\llhl\'\! to over 70,000 hectares.
[he deep green of Radiata Pines is
occasionally broken up with patches of
smoky green—islands of native bush
that escaped clearing and are now scat-
tered as .nﬂnlwl‘l:,:nv\ within the sea of

American imports. In this vast pine-

dominated landscape a story unfolds of

ghosts of past gliders—a story that

and Red \llm;\l\.n'l\ (E. macrorhyncha

Unwittingly, by leaving the patches of
native bush. State Forests of New South
Wales, which manages the Buccleuch
State Forest, provided an extraordinary
opportunity for a large scale natural
experiment that statistician Ross Cun

yam and one of us (David Linden

ning
mayer) began with many of our col
leagues in 1995 and that continues to
this day

One of the aims of the work at
[umut has been to determine which
species of vertebrates and invertebrates
have managed to persist in the remnant
patches of eucalypt forest since their
isolation some 70 years ago. The first

group of animals studied were the ar

promises to open our eyes about the boreal marsupials—possums and glid-
impacts of habitat loss and fragmenta- ers—and it soon became clear that vir
tion on Australia’s wildlife tually none of these animals lived in the

In all, 192 patches of original euca- stands of Radiata Pine. This 1s hardly a

X
“C‘A

b

lypt forest escaped clearing at Tumut. surprising result since these enormous

B

l'he remnants range in size, shape and  areas of conifers do not produce flow

s
&

composition, but the main tree species ers, nectar or fruit, important foods for

2

are Ribbon Gum (Eucalyptus viminalis), many possum and ghder species, and

Narrow-leaved Peppermint (E. radiata) the pines are harvested well before they

can dc ‘u\x\p hollows necessary ot

ter and nesting. However, exhaustiv

field surveys showed that sever )

of arboreal rsup urvived

eucalypt patches surrounded

One of these was the Gi G

(Petauroid [ which w

bout 40 per cent of

veyed by spothightin

Tm GREATER G

ordinary anium

species of gliding marsupi A s

with adults weighin ) (

grams. In many resp ¢
A Greater Glider in flight. The Greater Glider is the largest but least manoeuvrable of the likened to a small eliding K
six species of Australian marsupial gliders, but can nevertheless glide distances in excess of its diet 15 comprise d almost tirely

100 metres. o m!\[ e vea T s
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amount of time at night doing very lit
tle. Such prolonged periods of inactivi
ty are designed to save energy—energy
that 15 directed toward digesting difficult
meals of leaves

eucalypt containing

chemicals, including some with

properties not unlike cyanide!
I'he research at Tumut showed that
not all eucalypt remnants are created

equal from the perspective of the

Greater Glider. The species prefers the

larger remmnant patches, particularly

those bigger than about eight hectares

|

ind containing stands of some of then

food trees such as Ribbon

Gum and Narrow-leaved Peppermint
['he Greater Glider is also less likely to

be found 1n eucalypt remnants sut

rounded by pines than in 1dentical but

unfragmented areas of forest in the

nearby national parks. This suggests that
the pine plantation might have limited
the amount of movement between
continuous eucalypt forest and the rem
nants, and acted as at least a partial bar-
rier to the dispersal of the Greater Glid
el

research at Tumut had

After the

begun, we discovered that the study

area was the same one that had been

used in an earlier seminal investigation
of the Greater Glider by Hugh Tyn
(CSIRO)

dale-Biscoe and his col

leagues. Their work, conducted during
the 1960s, revealed the \«»I‘\‘Illij{ dis

covery that Greater Gliders stay faithful

Greater Gliders are often seen feeding in the
outer canopy of eucalypt trees, where younger,
nutritious leaves are more common.

to their home range, even when mas
sive disturbances like forest clearing are
taking place. Essentially, animals die in
sifit rather than move to adjacent undis
turbed forest. Enormous numbers of
Greater Gliders would have died 1n this
way as thousands of hectares of native
forest were cleared. Tyndale-Biscoe and
his team also showed that the tfew 1nd

viduals that did manage to survive the
initial stages of habitat destruction were
often found in places they would never
small short

normally use, such as in

saplings close to or even on the ground
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As a result, they were easily caught by
}‘I'Cghl\w\ such as Foxes. I)n:_'\ and
\\‘\‘\lgk'*[.lllk'\{ |‘..li_'|c\.

that so were

Given many gliders

going to die because forestry operations
had eliminated habitat for them, Tyn-
dale-Biscoe collected and \1&‘}‘0\][(‘\{
numerous specimens of the Greater
Glider in the major museums around
Australia. Immaculate records were kept
for every Greater Glider collected at
Tumut, including maps of the precise
locations where each animal was found.
[yndale-Biscoe then diligently archived
this information and 40 years later it has
proved to be valuable in ways that could

never have been l]]hlgl]h'd \‘\}]L‘l] 1t was
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first cathered. We have visited these

museums anc
skin and fur as well as a tooth from each
olider. As this article is being written, d
team of geneticists at Monash Universi-

tv is extracting DNA from these speci-

mens. By linking the location record of

each animal with its genetic profile, 1t
will be possible for us to reconstruct the
former ‘genetic landscape’ of the popu-

lations: that is, the patterns of genetic

relatedness among the |mpu}.11iun\ of

oliders that used to exist at Tumut at the

time the forest was being cleared.

SECOND EXCITING EPISODE Ol

HI
l this ghost story arises from the fact

| collected small samples of

that several remnant patches of native

eucalypt forest still exist within the
areas studied by Tyndale-Biscoe in the
1960s, and some of these still support
Greater Gliders. This makes it possible
to compare the genetic landscape of the
}\l[(l?\ ]N\}\llli[ln)ll\ that persist today
with the genetic landscape as it was 40
years ago. To do this we had to catch
animals that currently live in the euca-
lypt patches, collect a small tissue sam-

PIC for genetic studies, and then release

the animals where we caught them. We

(Above) Strips of native eucalypt vegetation,
even those only 20-30 metres wide, can provide
suitable habitat for Greater Gliders within a séd
ofinhospitable Radiata Pine plantation forest.
(Left) Two colour forms of the Greater Glider.
Multi-colour pairings are not uncommon in
some parts of the species’ range (such as the
Brindabella Ranges near Canberra).




also caught animals 1n the large nearby

areas of continuous eucalypt forest to
compare unfragmented populations
with those in the eucalypt remnants.
Because Greater Gliders spend so
much of their ime high in the canopy
of eucalypt trees, it is far from straight-
forward to set traps at the appropriate
height for them. Even if this were logis-
tically feasible, baiting a trap with
foliage plucked from trees is hardly
going to entice an animal into a trap
when it has an almost infinite choice of
other fresh leaves to eat! So we decided
to follow the lead of several workers in
Queensland and elsewhere in southern
New South Wales who had previously
found that the most effective way to
capture a glider 1s to use a rifle to shoot
down the branch on which the animal

is sitting. The ghder ‘rides’ the severed
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Petauroides volans

Classification
Family Pseudocheiridae.

Identification

Largest of all Aust. marsupial gliders, with animals in southern part of range
weighing up to 1.3 kg. Distinctive bright white eye-shine under spotlight. Long
pendulous tail. Dorsal coat colour varies from creamy white to jet-black. Rarely
makes any vocalisations. Two subspecies: smaller 650-g P. v. minor from far
north Qld, and larger 1.0-1.3-kg P v. volans from central Qld south to
Melbourne.

Habitat and Distribution

Wide range of tall open eucalypt forest and taller dry eucalypt forest,
throughout Great Dividing Range from far-northern Qld to Melbourne, Vic.
Absent from Tas.
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2 lypt

limb until it is less than five metres from
the ground. and then ghdes oft and
lands on the ground. Researchers then
have about 20 seconds to capture the
animal by hand before it reaches the
trunk of a nearby tree and climbs back
into the canopy. Once captured, the
animal 1s bundled mto a hessian sack
and sedated to minimise stress. A tiny
blood sample is then taken and the ani-
mal released back into the forest once
the sedative has worn off. The team,
which consisted of expert marksman
Matthew Pope (ANU), several ener-
getic biologists and a highly experi-
enced wildlife veterinarian, made sever-
al hundred successful
Greater Gliders in this way. The only
hiccup that occurred was a shoulder
injury to one of the biologists who ran
mnto a tree while apprehending a ghder!

While gliders from some of the
patches were sedated, we took the
opportunity to attach radio-collars to
them so we could track their night-time
movements and 1dentify the large hol-
low trees they used for restng during
the day. Five patches of different sizes
and shapes were targeted for tracking
over a 12-month period, and the work

has formed the basis of Pope’s Master of
F

Science study.

Integrating the radio-tracking work
and the genetic studies has provided an
outstanding opportunity to address a
range of key questions associated with
the effects of habitat fragmentation on
the Greater Glider. For example, do
patterns of home range use and the
occupancy of tree hollows change
according to patch size and shape? Are
populations in the cucalypt remnants
genetically isolated from one another
and/or those in the continuous forest?
We should also be able to identfy the
genetic origins of animals in the euca-
determine

remnants and to

. whether there has been any dispersal

from other patches or the continuous
forest, or whether the animals in the

. patches represent ‘relict’ populations

that have survived despite being com-
pletely isolated for up to 70 years. If the
second scenario arises, then it may be

A pale colour form of the Greater Glider. Some
populations such as those in the forests near
Healesville in Victoria are comprised almost
solely of white-furred animals.
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captures of

}u)%xil\lc to t‘xplol‘t‘ pntvllti‘ll genetic
problems like inbreeding.

There are already some significant
results. For example, Pope has found
that home ranges of animals are smaller
in small fragments. Fewer hollow trees
are also used in the smaller eucalypt
patches. The genetic analyses have
revealed that most animals within each
cucalypt remnant are related, which
means there has been hmited dispersal
and also between

between remnants,

the continuous eucalypt forest and the

hiccup that occurred
was a shoulder injury
to one of the biologists
who ran into
a tree while
apprehending
a glider!

remnants. However, there have been
some rare long-distance movements by
a few individuals that have clearly orig-
mated from other patches several kilo-
metres away. Importantly, a radio-col-
lared disperser was among those inde-
pendently verified by genetic methods
as having dispersed. which gives us
hope that these new and relatively
untested genetic analyses tell us some-
thing real about the movements of ani-
mals.

Extracting ‘ghost stories’ from the
gliders at Tumut would have been
impossible had 1t not been for the
immaculate recording-keeping of Tyn-
dale-Biscoe—a valuable lesson on care-
ful and systematic data collection for all
field biologists—and the collaborative

efforts of scientists from several disci-

plines (ecology. genetics and statistics).

[t has also demonstrated the importance
of museum collections and the critical
role they can play in revealing new
mnsights into the biology, ecology and
conservation of Australia’s native fauna.
Our work at Tumut will improve our
understanding of the impacts that habi-
tat loss and habitat fragmentation have
on populations of ghders. This will, in
turn, assist in developing ways to better
conserve not only gliders, but also other

elements of Australia’s unique biota.

FURTHER READING

Lindenmayer, D.B., Cunningham, R.B.,
Pope, M. & Donuelly, C.E, 1999. The
response of arboreal marsupials to landscape
contest: a large-scale fragmentation study.
Ecol. Applic. 9: 594-611.

Lindenmayer, D.B., Lacy, R.C., Tyndale-
Biscoe, H., Tayloy, A., Viggers, K. &
Pope, M.L., 1999. Integrating
demographic and genetic studies of the
Greater Glider (Petauroides volans) at
Titmut, south-castern Australia: setting
lypotheses for future testing. Pac. Conseryv.
Biol. 5: 2-8.

Lindenmayer, D.B., 2002. Gliders of
Australia: a natural history. University of
New South Wales Press: Sydney.

laylor, A.C., Lindenmayer, D.B. &
Kraaijveld, K., in press. Microsatellites for
the Greater Glider, Petauroides volans.
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FOR

I'WO Of

31




The rare Pernatty Knobtail is
restricted to a patch of sand
dunes near Woomera,

perhaps through competition

from the more widespread |

lined Knobtail.

Three-
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LEACHED CORAL AND DISPLACED

key

once-controver-

coastal communities are

images in the
sial, yet now widely accepted, debate on
global warming. ‘Greenhouse’ gases,
released by the burning of fossil fuels for
transport and power generation, are par-
tially responsible for this major envir-
onmental and

economic threat to

marine and beach

environments. Given
the predicted disas-
trous  consequences
for our heavily popu-
lated and much-visit-
ed coastal regions, it
1s not surprising that
sclentists, activists _ll)d
the general public
have joimned forces in
campaigning for Aus-
other

tralians and

industrialised nations
to reduce our depen-
dency upon fossil
fuels.

Although there is
W lLl\‘\}"l'C.ld concern
over the effects of climate change on

our coastal environments, the conse-

quences of global warming on our

o
desert environments have received far
less attention. At first it would appear
that the arid-adapted plants and animals

in the harsh Australian deserts would be

LAKE EYRE DRAGONS
have few
conpetitors or
predators in
their favoured
salt-crust
habitat.

exceptionally tolerant of a shght tem-
perature increase. However, not only
are temperatures rising, but the frequen-

cv of heavy rainfall events are also

expected to increase over much of

inland Australia. Despite our mtuition
that rain 1s .|]\\,1\'\ \\'Ula‘ulllc\i 11 L’Clltl‘.!l

Australia, some of our toughest reptiles

] AKE EYRE DRAGONS
(Ctenophorus

maculosiis)

may disagree.

are spectac-
ularly adapted to living
on the salt beds of dl"\'
lakes.

the morning and late

inland During
afternoon they patrol
their  salt-encrusted
territories for Melopho-
mis ants and unfortu-
nate insects that have
succumbed on the lake
bed. [heir lli:_'ll teim-
perature tolerance,
well-shielded eyes, and

lack of

openings to keep out
I 2 I

external ear

dust and salt, make
them one of the toughest reptiles on
Earth.

lSL'Lﬂlll\L‘ U[ll(.‘l' \‘L‘l’t('l‘l'\l[\‘\ cannot tl)]—
erate such harsh conditions, Lake Eyre
Dragons have few compettors or preda-
tors 1n their favoured salt-crust habitat.

However, when floods course down the

The fat-filled tail of the Three-lined Knobtail may help it overcome the unpredictable conditions of
Australia’s most arid regions.
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typically dry creek beds from as far away

as central Queensland and inundat
Lake Eyre and other inland lakes, the
dragons are left stranded, like fish out ot
water, All of a sudden they not “”I\,
have to evacuate their territories and
swim or float to the shore, but they have

Super-|
l |

' horis§
abundant Painted Dragons (Crenopio

to compete with other reptiles.

et
pictus) and the large Central Bearded
oAl

Dragons (Pogona wvitticeps) are mOrt

\llul\‘!HlL‘ |“l\1l.|[“

home in the sandy
while brown, stone-like Smooth-snout
ed Earless Dragons (Tympanocrypit I
ma) are better camouflaged than the pale
horeliné

salt Jake

Lake Eyre Dragons where the s
is rockier. These displaced

rable 10
specialists are also now yulnerable

L S5 N
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}‘I'L'd‘l[ln'\. such as snakes and Gould’s
Goannas (Faranus gouldii), that patrol the

shoreline but don't onto the

]Ll}\k' lWL‘d.

Waterbirds, however, may present the

venture

greatest threat to Lake Eyre Dragons.
Gull-billed
heavily on dragons near their outback
Silver Gulls  (Larus
flock to flooded
inland lakes in their thousands, where

[erns (Sterna nilotica) prey
nesting H)]lﬂl]L'\.
novachollandiae) also
they breed rapidly while gorging on
aquatic hife, the eggs and chicks of nest-
g waders, and also stranded dragons
In recent years the numbers of these
voracious predators have increased dra
matically with devastating consequences

for threatened Banded Stilts
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(Cladorhynchus leucocephalus). Although
no specific studies have been carried out
on Lake

assume

Eyre Dragons, 1 can only

that they too suffer from
increased gull predation during floods.
Another arid-zone lizard that may be

particularly vulnerable to climatic

change is the Pernatty Knobtail
(Nephnurus deleani). This rare gecko lives
in an isolated patch of dunes just south

Aus-

a slender tail, which, like

of Woomera in northern South
tralia. It has
other members of 1ts genus, has a char-
acteristic knob at the end.

An interesting feature of knobtails is
that rarely are than

more one species

found in the same habitat. The broad

tailed Three-lined Knobtail (Nephrurus

Lake Eyre Dragons will have to leave their
preferred salt-crust habitat more often if global
warming increases the frequency of floods in
the outhack.

levis) is widespread throughout most of
Australia’s driest sandy deserts. A large,
fat-filled tail 1s beneficial to amimals like
geckoes and dunnarts (Sminthopsis spp.)
living in arid environments where they
must survive long periods with little
tood. By contrast, slender-tailed knob
tails tend to live mn areas where food
\LIP]!ht‘\ are more |‘I'L‘Lilu[‘ll‘|x‘. \Ut'l] as

mallee regions (N. stellatus) or sand

dunes in the wetter deserts (N. laevis-
simius). My guess therefore 1s that food
supplies within the small enclave of the
Pernatty Knobtail are

slender-tailed

m




IMANN

DESERT SPECIALISTS MAY NOT BE ABLE
to compete with those native or feral animals that
will be able to swarm into their hostile refuge

if conditions become less arid.

more reliable than in the surrounding
desert, which is occupied exclusively by
the fat-tailed Three-lined Knobtail.
The Three-lined Knobtail seems to
have the ecological advantage both in
the arid central deserts north of
Woomera, where food is often lmited
during droughts, and also 200 kilome-
tres south of Woomera, near Port
Augusta. Maybe, because knobtails are
rarely active on cold nights, there are
not enough warm hunting nights in
cooler coastal regions for slender-tailed
species to maintain body condition. If
this 1s the case, the Three-lined Knob-
tail excludes the rare Pernatty Knobtail
from the cooler dunes near Port Augus-
ta as well as the drier dunes north of
Woomera, sandwiching it into the nar-
row belt of dunes where the chmate
allows for more reliable food supplies.
Shifts 1n rainfall or temperature pro-
files could alter this fine balance
between these two knobrail species. If
the climate changes too rapidly, the Per-
natty Knobtail will not be able to pene-

trate the barriers of open stony plains

surrounding its favoured dune habatats,
and may find itself effectively trapped in

a sub-optimal zone.

HE DILEMMAS FACED BY OUR
T restricted arid-zone reptiles warn
of an even more widespread threat to
arid-zone biodiversity than that from
increased predation or unfavourable cli-
mate. Competition from related or eco-
logically similar species from wetter
areas 1s likely to be a serious threat to
many plants and animals that have
evolved mechanisms to tolerate extreme
aridity. Desert specialists, such as several
species of earless dragons, grasswrens
and native rodents, may not be able to
compete with those native or feral ani-
mals that will be able to swarm into
their hostile refuge 1t conditions
become less arid.

In the same way, many weeds, which
to date have been excluded by the hot,
dry condinions, will be able to invade

the dry deserts to the detriment of

native  ccosystems.  Desert-adapted

plants may also face attack from new

s
N

The Smooth Earless Dragon uses its superb camouflage to minimise predation in gibber habitats.
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pests and diseases, and be threatened by

more fires and floods. Even a seeming-

ly modest shift in the timing of rainfall
within the year will have widespread
implications for the types of plants that
can grow in central Australia.

Changes to temperatures or rainfall
patterns are likely to first aftect highly
specialised or restricted species like the
Lake Eyre Dragon and Pernatty Knob-
tail. Scientists and land managers in the
outback are only able to guess at the
factors that restrict many of our unique
species. Therefore we cannot predict all
likely implications of a change in cli-
mate; even less are we able to protect
most of the vulnerable species. Instead

we can only join our coastal colleagues

NATURE AUSTRALIA AUTUMN 2003




N

N\ 5"\:\.\:‘ 2

DY

N encouraging society, industry and
governments to reduce the production
of ‘greenhouse’ gases. Only when we
stop shaking the climatic tightrope can
we confidently predict a secure future

tor our outback ecosystems

FURTHER READING

CSIRO Atmospheric Research, 2001.
Australia’s future climat

http:/ /www.dar.csivo.au/res/cm/
projections. htin

J -

Read, J.L., 1995. Gull-billed Tern
predation on dragons: a possible range
limiting factor for Arcoona Dragons

(Ctenophorus fionni)? Herpetofauna

Read, [.L., 1998. Hemmed in on all
sides?: the status of the restricted gel ko,
Nephrurus deleani. Herpetotauna 28
i-38

Read, /1 ; 2003. Red sand, green
heart: ecological adventures in the

outback. Lothian: Melbourne

Dr JOHN READ IS AN ECOLOGIST
AND LAND MANAGER AT OLYMPI(
DAM. SOUTH AUSTRALIA
His PRINCIPAL RESEARCH
INTERESTS INCLUDE THE ECOLOGY
OF ARID-ZONE VERTEBRATES,
BIO-INDICATORS AND LAND
MANAGEMENT ISSUES IN NORTHERN

SOUTH AUSTRALIA.

Bearded Dragons and other reptiles may
compete with or prey upon Lake Eyre Dragons
forced off the lake shore by floods in the
outback.
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IF THERE IS A LAID-BACK MENTALITY
TYPICAL OF THE INHABITANTS OF TROPICAL ISLANDS,
THEN SEA KRAITS TAKE IT TO THE EXTREME.

SEA KRAITS
of VANUATU

TEXT & PHOTOS BY ROBERT N. REED

S SEA KRAITS GO, THIS

individual ~ was  fairly

ugly. It was a small, skin-
ny male about to shed its
skin, so its normally bril-

liant black and white bands were

muted. Sall, it was the first sea snake of

any kind I had seen in the wild, and I
danced a little jig after it was captured
and safely ensconced in a bag.

Venomous sea snakes of the genus

Laticanda are commonly known as sea

kraits. Most species are banded, and

females tend to be larger than males of

the same species. Their amphibious
nature sets them apart from the other
‘true’ sea snakes, which lead a com-
P]L‘lch aquatic existence. Sea kraits

divide their time between aquatic and

terrestrial habitats, with most of the six
known species coming ashore to digest
food, court and mate, lay eggs (all other
sea snakes are live-bearing), shed their
skin,

entering the water 1s apparently to

and rest. The main reason for
locate, subdue and swallow their aquat-
ic prey which, for at least half of the lat-
of eels and

icaudid consists

\}‘k'L'l\'\‘
other fishes.

I recently spent five weeks studying
sea kraits on the island of Efate in the
Republic of Vanuatu. Research on sea
kraits is wonderfully appealing for a
number of reasons: they tend to be
found on idyllic tropical islands (often
in close proximity to beachside bars that
serve fancy drinks with hittle umbrellas

in them!); they are found in very high

densities (we captured almost 300
snakes during our stay); and they are
amazingly docile. It there 1s a laid-back
mentality typical of the inhabitants of
tropical islands, then sea kraits take 1t to
the extreme. Only two snakes went so
far as to open their mouths during our
research project, despite being uncere-
moniously dumped into bags, and
yanked out for measurements, blood
samples and regurgitation of prey.
Vanuatu is an archipelago of over 30
inhabited islands and hundreds of small
er islands, lying between New Caledo
nia and the Solomon Islands to the west
and Fiji to the cast. My opportunity to
go to Vanuatu came about while T was a
Fulbright Fellow at the University of
Sohan  Shetty,

Sydney. At the time

The author with Blue-banded Sea Kraits found at the base of rocky cliffs on Efate. Note how nicely the snakes match the author’s Fijian lava-lava!
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under the supervision of Rick Shine,
had just finished his Master’s research
on the Yellow-lipped Sea Krait in Fiji
(see “Sex & Size™ box). Previous work
during the 1980s had shown that Van-

uatu is home to three species of sea

kraits: the Yellow-lipped Sea Krait (Lat-
icauda colubrina), Blue-banded Sea Krait

(L. laticaudata) and L. frontalis (no com-

name and formal

1mon awaiting

description). How they manage to

coexist, when available information
indicates that all three species prey
exclusively on eels, was a mystery. Shet-
ty and I cajoled Shine into funding a

five-week trip to mnvestigate the biolo-

46

Laticauda spp.

Classification

Six species recognised—L. colubrina, L. laticaudata, L. schistorhynchus, L.
crockeri, L. semifasciata and L. frontalis (this last species awaits formal
description but has been shown to be unique). Others certain to emerge as
taxonomic work continues. Currently classified in “family’ Laticaudidae, but
see “Where Did Sea Snakes Come From?”(Nature Aust. Winter 2002).

Identification

All banded to some degree. Flattened, paddle-shaped tail for swimming, and
glands in mouth for excreting excess salt, like all sea snakes. However, their
amphibious nature sets them apart, as do a number of more subtle features.
Most species exhibit some degree of sexual size dimorphism, with females
being larger than males.

Distribution and Habitat
From north-east India to central Pacific Ocean, although only 2 species (L.

colubrina and L. laticaudata) found over a large part of this range. Mostly
associated with rocky coastlines

Biology

Shelter in crevices. Make lengthy (up to 2 weeks) forays in water in search of
food. Most species marine, but L. crockeri found only in a brackish lake on
Rennell in Solomon Islands.

The Blue-banded Sea Krait is a gorgeous
animal. Blue is a rare colour among snakes,
and its significance in this species has not
heen investigated.

gy of sea kraits in Vanuatu. As little else
was known of the ecology of Vanuagy,
sea kraits, especially regarding differ
ences in ecological niches, we set out to
g,ltllcl' L‘C(\l()gitlll. bL‘]Ll\'l()LlltnI J]]d mor-
phological data on as many individugls
of each species as possible.
HE LOCALS OF VANUATU (THf
Ni-Vanuatu) are primarily of
Melanesian descent. They were uni-
formly friendly and helpful, and seemed
genuinely mterested in our work. They
displayed a thorough knowledge of the
plants and animals found in the area and
gave us great tips on the best places to
look for snakes along the coast. They
also helped by directing us to the appro-
priate traditional chief, for permission
to hunt snakes in each new area.
While over 100

spoken on various islands i Vanuatu,

native dialects are

the lingua franca of the archipelago i
Bislama, a pidgin language with English
roots. Composed of less than 2,500
words, Bislama is easy to learn and fun
to use. Descriptors are added after a
word along with blong (an abbreviation
of belong). As examples, a sea krait 15
called blakanwhite (black and white, after
their colouration), a public toilet s a ples
blong pispis blong yumi (place to piss tor
you and me), and a condom 1s a ritbba
blong fakfak (no translation needed!).
Thus, the enclosures we constructed for
snake-mating trials and other experi-
ments became known as the ples blong
blakanwhite blong fakfak.

We arrived in Port Vila, the capital of
Vanuatu, during mid November. Shetty
and I spent a couple of days obtaining
our research permit and stocking up o1
provisions before establishing our base
in a tiny bungalow at the Nagar Resort
on the northern end of Efate

Sea-krait activity peaks in the first
hour of darkness, especially during high
tides, when many snakes move betweel
water and land. A good proportion of
the snakes coming ashore were bulging
with food, and some adult females had
consumed eels so large that their move-
ments  on noticeably

land  were
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impaired. We

spent some evenings
searching for snakes along the rocky
shoreline around Nagar and the nearby
village of Sama. We

tiny

also regularly

searched islands farther oftshore,

but we were limited by the fact that
hired after

motorboats could not be

dark. A good number of snakes were

roc ]\

during the day, and gently noodling

caught by peering into crevices
them out of their refugia with hooks
made from old coathangers. We gently
]Ml]wiml the stomachs of those snakes
that had recently eaten and we ended

up counting at least 13 species of moray

nd conger eels in their diet.

['he nearest island to Nagar was unin
habited Kakula Island, to which Shetty
and I often paddled in a dugout canoe
it dusk, usually returning several hours
later with a dozen or so snakes. The
quiet trips back to Nagar were lit only
l"\ ‘l!\ ,\.1(»(1]] .l]]\{ l\\ Iiln_‘ \\]k‘kik'l] ]‘|]H\—
phorescent gleam of plankton startled
by the swoosh of our ]\“{ng'\, I’.\«l&”lll;
back from Kakula one evening, we met

a stift breeze and, about halfway across,

SNAKES WERE CAUGHT
by peering into
rock crevices and

gently noodling them

out of their refugia
with hooks
made from old

coathangers.

[ noticed that the water in the dugout
was over my ankles. Suddenly we were
hit by three big swells in rapid succes-
sion. If vou ever want to be truly terr:
fied, I suggest putting yourself in a pos
tion where your boat unexpectedly and
from underneath

sinks you

rapidly
(especially at night, mn an area known
for its larce hammerhead sharks). We

were left sitting 1 our seats with water

Adult female Yellow-lipped Sea Kraits eat
impressively large meals. Here, Sohan Shetty
measures a large female, stretched out next to
the conger eel she regurgitated. The eel was
close to a metre long and weighed over 900
grams.

bove our waist, but mercifully the

had
and didn’t sink any farther. We couldn'’

canoe attained neutral buoyancy
figure out an effective way of emptying
a partially sunken boat equipped with
outriggers, so we stayed in our seats and
laboriously paddled towards shore. For
once in our lives we had exhibited a
smidgin of forethought before leaving
Kakula and had tied all our gear and
snake bags to the thwarts of the canoe,
so we didn’t drown any snakes.

On a few occasions, | spent the mght
on one of the offshore 1slands so that |
could spend more time looking for

snakes. These evenings were productive

in terms of the numbers of snakes
bagged, and even more productive 1n
terms of memories to take home. Hav

ing a tiny tropical island to one’s self 15 a

magical thing. I set up my tent under a

a1



bower of vines, caught snakes in the
evening by the light of my headlamp,
and slept to the sound of wavelets on
the reet—a welcome respite from Shet
ty’s sonorous snoring back at Nagar! |
woke to the sound of fish jumping in
mirror-flat seas, and rose to watch the
Southern Cross fading from the sky
Breakfast was usually triggerfish caught
using hermit crabs as bait, cooked over
1 driftwood fire. Robinson Crusoe
never had it so good

After

WCEIC

1 month on Efate, Shetty and |
Shine, Bob Mason
University) Hal
Cogger (formerly of the Australian
Museum Shine and Mason had
worked on the ecology and mating sys
tems of Red-sided Snakes in
Manitoba (Canada) and we hoped to

use some of their techniques on sea

joined by

State

Oregon and

Garter

kraits, while Cogger and his Japanese

colleagues had pioneered the study of

WE TESTED
the crawling

and swinming
speeds of snakes
using a makeshift
runay.

sea kraits in the western Pacific. After
their arrival, research activities reached

a frenetic pace. As part of his ongoing

taxonomic studies, Cogger counted
scales on all the snakes we had accumu-

lated over the week. Meanwhile

Shetty
and I helped Shine and

Mason with
experiments in the enclosures.

Using a harmless solvent. w e removed

pheromones from some of the snakes to
determine whether these chemical sig-
nals are important in courtship. Our
results indicated that male snakes use
chemical cues to distinguish between
sexes and species. Subsequent laborato-
ry work identified this chemical as a
lipid  (fatty) molecule secreted by
females onto the scales, and we identi-
fied subtle differences between \PCUC‘
that allow males to distinguish between
the ‘right’” and ‘wrong’ females.

Our field research showed that Lati-
cauda frontalis is much smaller than L.
colubrina and is largely confined to shal-
low reef flats. Laticauda colubrina, on the
other hand, often consumes eels from
k{L‘C}‘Cl' waters. H)' using different h.ll‘i‘
tats, these two species may reduce com-
pettion between them. Our sample
sizes of L. laticaudata were insufficient
115

i

for strong scientific conclusions, but

species appears to be the most aquatic ©
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The shoreline of northern Efate, as viewed from
a dugout canoe. This is where many snakes
were captured as they moved from foraging
areas on the reef to refugia on land.

VATURE AUSTRALIA AUTUMN 2003

the Vanuatu sea kraits and may spe-
cialise on just a few species of ecls.

We also tested the crawling and
swimming speeds of snakes using a
makeshift runway. We found that male
snakes are generally capable of faster
movement than females, especially on
land. This makes sense, as natural selec-
tion should favour those males able to
move about efficiently on shore while
searching for mates. Slower swimming
speeds exhibited by females may be
related to their stouter body shape,
needed to carry their relatively large
CE_::Y\A

At one point during the swimming
trials, we enlisted a crew of local chil
dren to help us hold our three-metre-
long runway in place against the waves.
My job was to pull the snakes from the
bags and introduce them to the runway,
while Shine videotaped them swim-
ming and Shetty caught and bagged
them at the other end. About haltway
through, Shine started laughing so hard
that he couldn’t hold the camera sull;
he had captured on film the agony of a
little boy who really needed to go to
the bathroom but who didn’t want to
lose his another

prestagious post to

child. The poor kid was holding the

runway steady with one hand and grab-
bing his crotch with the other, while
Jjumping from foot to foot and grimac-
ing with the effort of holding it in. I'll
never know why he didn’t just pee
the surf; to me it looked like a fine ples

blong pispis.

TIH CONSERVATION OF SEA KRAITS
iIs a pressing issue for some popula-
tions, and there i1s some evidence that

numbers are decreasing even among

those species with wide distributions.
Although Cogger saw up to 100 snakes
per day on the offshore islands around
Nagar in the 1980s, we never found
more than 18 snakes in a night on these
same 1slands. Some populations in the
Philippines have been wiped out by
collectors for the skin trade, and the
land-locked [sland Sea Krait

(Laticauda crockeri) may be threatened by

Rennell

the introduction of tilapia as a food fish
for humans; these fish apparently com-
pete with the native gobies that are prey
for the snake.

Sea krait conservation is made more

A Blue-banded Sea Krait leaves the shoreline
and heads out to sea to forage for moray eels.
The hunt may last two weeks or more before
the snake returns to land.




This writhing mass of sea kraits has just been
released from snake bags onto the shoreline,
and the snakes will soon disperse to limestone
crevices or offshore reefs.

a0

complex by the apparent tendency for
these snakes to return to their home site
(philopatry). In Fiji, Shetty found that.
if snakes were captured on one island
and released on another island over five

kilometres they

away. rapidly swam

back to the original island. We found
the same to be true in Vanuatu: even
juvenile snakes released in an unfamiliar
spot returned to their original capture
['his

behaviour means that a population of

site, sometimes within three davs

snakes on an island may recover ver

slowly  from exploitation, because

snakes from other populations would be
unlikely to colonise new areas

20 d

Fortunately, education seems to o

|HI]LK. way towards

( )1 111

attitudes in Vanuatu, We

l\n \l \xllnn!}\ |ln\u! the

talked informally with the

stressed the ECl

healthy snake population

weltare, explaining how

trol fish-eating eel numb

rectly

providing

Maore

human consumption. Th

successtul, judging
tuimes we heard
other “ Y no kilim
we  walked

people

by the
}\\‘\]\"\‘

through willa

taking conservatio

heart so quickly was surp

laded Westerners
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the ]ﬂllL‘,’ll'”” prospects H|VI|1L‘ :_:lu]'h\l\\

sea kraits of Vanuatu.

Sohan Shetty and Rick Shine studied the Yellow-lipped Sea Krait (L.
colubrina) in Fiji. Combined with our studies in Vanuatu, the results have
revealed a surprising degree of sexual dimorphism in body size, head ‘
shape and diet. Females are often over 50% longer than males, and are ‘

Rennell Island sea krait, Laticauda much heavier-hodied, possibly as an adaptation for carrying their relatively
crockeri (Serpentes: Laticaudidae). |. large eggs.

I {L‘I'}wmf_ 21: 255-266

FURTHER READING

Cogger, H., Heatwole, H., Ishikawa, Y.,
VIcCoy, M., Tamiya, N. & Teruuchi, T,
1987. The status and natural history of the

Females also have heads that are disproportionately huge, even when

e Nl 1997 Lafimudidas—cod accounting for their larger body size. Increased head size is apparently an
kraits, Pp. 247-259 in The biology and adaptation to eating very large prey items, and females often contain a
evolution of Australian snakes, ed. by single moray or conger eel over a metre long. In contrast, male stomachs
L Cioer ey Bedity and Sorts are more likely to contain multiple small eels of the type commonly seen on

Chipping Norton, NSW. shallow reefs.
bl H: 1999 Ses sralios These differences in head and body size appear to reflect ecological
H_“””‘ A S differences in habitat use. Larger eels are usually found in deeper water,
1_ i rsity of New South Wales Press: so adult female snakes must forage in aquatic habitats different from those
Dyaney used by males. This situation may have the unexpected benefit of ;
decreasing levels of competition between males and females, allowing
Shetty, S. & Shine, R., 2002. Sexual

] maintenance of large populations of snakes.
divergence in diets and morphology in Fifian

sea snakes Laticauda colubrina

)

(Laticaudinae). Austral Ecology

7724

Shine, R. & Shetty, S., 2001. Moving in

two worlds: aquatic and terrestrial

locomotion in sea snakes (Laticauda
colubrina, Laticaudidae) J. Evol. Biol.
14: 338-346

)

—

Voris, HK. & Voris, H.H., 1995.
Commuting on the tropical tides: the life of
the yellow-lipped sea krait. Ocean R ealm
1995 (April): 134—146.
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ENTHUSIASM AND HELPFULNESS. shore. The refugium chosen by this Blue-banded Sea Krait is typical.
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exemplar of the brilliance afforded by structura




MICHAEL CERMAK

FIRST
Ulysses

ENCOUNTERED
Swallowtail

THE

(Papilio

ulysses) i a steamy rainforest in

far-northern Queensland. Sure,

I'd pinned specimens of this but-

terfly before, and read tales of its stun-

ning appearance, but none of this pre-
pared me for the real thing.

It was late December, the beginning
of the tropical rainy season, and I'd dri-
ven inland from Cairns up the leafy
slopes of the Kuranda Range. At one
point the road crossed a freshly slashed
corridor through the rainforest and,
encouraged by the morning’s first real
burst of sunshine, I pulled over to check
out the butterfly activity. Like any rain-
forest edge, this site was alive with
species, and representatives of Australia’s
five main butterfly families were wing-
ing around the groves of flowering lan-
tana. The real action, however, at least
as far as I was concerned, was staged 30
metres above in the rainforest canopy.
Here was a parade of Ulysses Swallow-
tails (family Papilionidae), each blinking

‘on’ and “oft” like strobe lights as rays of
sunlight intermittently bounced off
their mirror-like wings. Although these
majestic creatures were cruising high,
their staccato blue flashes easily out-
shone everything else in the forest. Still,
to get a closer look, I pinned a pre-
served specimen to some sunlit foliage.
One by one, wild Ulysses Swallowtails
came floating down to briefly inspect
my decoy before flying back into the
canopy.

For many naturalists the first glhimpse
of a butterfly like the Ulysses in the wild
can be likened to a religious experience.
Similar reverence is associated with the
butterfly  genus Morpho  (family
Nymphalidae) from the New World
tropics. Indeed, the electric blue of
morpho butterflies is so vivid that they
have been spotted against the rainforest
canopy from low-flying aircraft. On a
smaller scale, many  blues (family
Lycaenidae) sport an equivalently neon-
like visage, as do a large range of whites,
yellows and sulphurs (family Pieridac)

The brilliant, metallic Morpho Butterfly
(Morpho rhetenor) is the New World Tfop'ics'
equivalent to the Ulysses, however the micro-
scale wing structures that produce the
reflectance in each species are very different

and swallowtails. The brilliance of these

butterflies, however, should not be por-

trayed as simply aesthetic. In fact, their

-+ 1 > Way
most remarkable property 1s not the way
, 2\ plue
they look, but rather how they manag
to achieve their look. This teat m\ol.\e
¥ : - »chanisms,
range of ingenious optical mechanisn
) 1 1 : £ : 7y -0 7 nOW
the diversity of which we are only 1
beginning to comprehend.
| RE SES
OST COLOUR IN NATURE ARI
= - Hjoments
from the presence of pigme
certa in waves

that selectively reflect i
i i oIS

lengths of light and absorb nrhg :

or 1nstancé

green colour in plants, for "151[1 :

‘ ‘ ‘ -h as chloro-

results from pigments cuch as ¢ o
= < exc

phyll that absorb all wavelengths ¢ "
|00k.\' l‘cd dllc

green; similarly, blood o-
(haemogl®

the presence of a pigment

: saNT® -nu[hs
bin) that reflects only red wavele pm{
: ,artst
and absorbs the rest. As any
IMN 2003
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knows, the whole paint industry s
based upon the use of pigments (such as
zinc oxide and cadmium) to provide
rubes of ‘colour’ that can then be
\Phycd across a canvas. However, while
pigments are a convenient and wide-
spread source of hue, they are forever
limited 1 the intensity—or satura-
tion—of colour they can produce,
reflecting at best only 60-70 per cent of
the incoming light. So, although an ani-
mal or plant may use pigments to
achieve a certain colour, this colour will
never be as bright or intense as it theo-
retically might be. We can therefore
imagine that, 1n species for which out-
shining others 1s crucially important,
there would be quite an incentive to
conjure up new and more efficient
means of colour production. As it hap-

pens, such 1inventions have been

made—many times in fact—and none
is more striking than the optical mech-
anisms harnessed by butterflies like the
Ulysses and morphos.

Along with many other species, the
Ulysses Swallowtail dispensed with the
use of pigments long ago, and instead
built miniscule yet intricate sculpted
patterns on the upper surface of their
wings. These micro-scale structures
mnteract with incoming light and pro-
duce special optical effects, resulting in
the reflection of intense colour. Butter-
flies have used various optical mecha-
nisms to produce colour via structural

means, but the most common one is

known as ‘thin-film interference’—the
effect responsible for the rainbow-like
reflectance often seen on the surface of
soap bubbles.

When a beam of light strikes a semi-
transparent layer or film (such as a soap
bubble), it is reflected both from the
upper and lower surfaces of the film,
and (lww two reflections have the abil-
ity to either combine additively (thus
resulting in strong reflectance) or to
cancel each other out. Depending on
the thickness of the film, and other
optical properties such as its refractive
index (a measure of the extent to which

light 15 slowed down by the material), it

Under high magnification the partially
overlapping, colour-producing scales on the
wing of a Ulysses Swallowtail resemble the
shingles on a house roof.

55
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15 possible for reflected light of one spe-

cific wavelength (or collection of wave-
lengths) to combine additively while all
other wavelengths are cancelled

This

therefore produce colour and, if enough

out.

type of selective reflection can
of these thin films are arranged in the
one place, the ensuing reflection may be
far more intense than that allowed by

pigments.

Butterflies exploit this phenomenon

by building thousands upon thousands

of tiny thin-film mirrors on the upper

surfaces of their

wing scales, each

reflecting a certain colour. In many
species, like the morphos, these mirrors
are arranged in rows, which in cross-
section resemble the branches of a forest
of identical, miniature Christmas trees.

['he concept of

structural coloura-

The metallic greens and yellows of Birdwing
Butterflies (Ornithoptera priamus) are
generated by microstructures on the wing

tion, although ingenious, is not ney,
Biologists have known for decades thy
many butterflies are ‘optically enlight-
ened’ creatures. However, not until very
recently have we fully appreciated the
depth of their wizardry in making use of

these structural

mechanisms.  Foy
instance, although 1t is common knowl-
edge that butterflies use thin-film mir-
rors to generate interference k’fﬂ‘xtx. 1t 1§
only just coming to light that several dif-
ﬂ‘l'ﬂl( l]]i(l‘(l\L’I'llL'tEH'L‘\ are l]\k‘\{. each
with their own unique set nt-pru}\-]'“‘\»\
Thus, the striking blues generated by the
Ulysses and morpho buttertlies actually
result from two radically difterent struc-
BLLEFES: Even t'lU\k‘]\' l‘k'l.llk‘d \PC(]C\ rou-
tinely differ in crucial aspects of their
thin-film architecture, sometimes lead-
ing to spectacular divergence in the
outward appearance, sometimes not.
I'hese and many other recent advances
in our knowledge of butterfly signals are
primarily the result of a renewed thrust
of research headed by Peter Vukusic, an
University of

upmul] }’h\\l(l\[ at the

Exeter. Together with his colleagues
Vukusic has been busy scrutinising but-
terfly wings using a barrage of high-
|

powered optical and microscopy tech-
niques, including spectroradiometry and
transmission  electron  microscopy
Although the ultimate aim of this work
15 to understand the optical mechanisms
at play, the findings are also of much
interest to biologists, such as myself
who are trying to understand the sele
tion pressures that mould the way ani-

mals appear.

BIH!(M.I\]\. PARTI LARLY
evolutionary biologists, tend to be
preoccupied with *why’ questions
for example, do many animals, particu
larly males, sport such brigh

tion when it }\uicz)(],\”\ makes then

more vulnerable to predators? In

fhies, this conundrum was deepe

the discovery of structural colouration 1t

only the males of many species: nhere no
only were individuals obscenely bright
they were obvioush going to fa
\{Cgll'\' of trouble to be that way (having
‘mvented” a completely new and pote
tially costly way of colour production
NATURE AUSTRALIA A MN




) and Ulysses (bottom), showing the elaborate microstructures used to reflect

SEM images of a cross-section through a wing scale of a murphq (top |
brilliant colour. Although vastly different, the end results are similar. '
i
|
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relative to the females). Thus it became

clear that there must be a rather large
reproductive advantage for a male to
sport this visual brilliance, and the hunt
was on—and indeed still 1s on—to dis-
cover exactly how this advantage might
play out. Because male butterflies are
typically the more competitive sex with
respect to mating opportunities (see

“Sex Butterfly Style”, Nature Aust.

(Left and Right) Most butterflies, like this
Birdwing (Ornithoptera priamus), use wing
microstructures to produce relatively cool
colours—violets, blues and greens—although
there is no physical reason why warmer
colours cannot be generated.

Autumn 2000), the leading idea is that
bright colouration has somehow
evolved in the context of mating com-
petition. Butterflies that incorporate a
structural component to their coloura-
tion are investing heavily in their gaudy
appearance, and so are particularly suit-
able animals for studying these evolu-
tionary 1deas.

There are two main thoughts about
how bright colouration in male butter-
flies affects mating opportunities. The
bright colouration may somehow affect
a male’s ability for direct competition,
such as territorial fighting between
males. Alternatively, it could serve to
attract females, which may prefer to
mate with brighter individuals. It the
first hypothesis 1s true then it might be
expected that the males of territorial
species are more adorned with bright
structural colours. Given the new data
streaming in from Vukusic’s laboratory,
this comparative test should now be
possible. However, this question has
also been tackled more dll\'([l}', Work-
ing with one of Australia’s most aggres-
sive territorial butterfly species, the
Common Eggfly (Hypolimnas bolina),
Ronald Rutowski of Arizona State
University conducted an experiment
whereby he directly manipulated male
colouration and assessed its effect on
fighting ability.

Male Common E

backyard visitors anywhere north of the

‘gatlies—common
mid New South Wales coast—nhave
large sections of structurally generated
ultraviolet colour (largely invisible to us
but t-]k\‘“.l.\' visible to L‘ggﬂlt’\ and indeed
most other animals) on their upper
wing surfaces. Having kept tabs on a
series of territory holders, Rutowski
captured each male and effectively
‘rubbed out’ the ultraviolet markings
using a black pen. He then released the

males and found that, rather surprising-

ly, this manipulation had absolutely no
effect on their ability to continue to
defend their territories. At least on the
strength of this experiment, it seems

unlikely that structural colouration has

NATURE AUSTRALIA AUTUMN 2003
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Minute changes in wing-scale microstructure
can radically change the optical properties and
hence colour that is ultimately reflected. This
close up of the wing of Urania ripheus from
Madagascar shows the kaleidoscope of
colours that can be produced this way.

evolved as a weapon, or badge of com-
petitive ability, used in the context of
settling territorial fights.

The second hypothesis, concerning
female preference, has also been evalu-
ated. Although this question has been
addressed with several different species,
the most notable series of experiments
was conducted by the late Robert Sil-
berglied (Harvard University) and col-
leagues using the Orange Sulphur But-
terfly (Colias eurytheme). Like the Com-
mon Eggfly, males of this species reflect
brilliantly in the ultraviolet wavelengths
and this brilliance is the result of thin-
film interference. Silberglied undertook
a series of experimental manipulations,
using a range of different inks to block
out different components of the male’
visual appearance, before presenting the
males to virgin females. The result,
although slightly equivocal, suggested

that females were less likely to accept

males that had their ultraviolet
reflectance extinguished. Moreover,
changes to only the human-visible
component of male colour (males look
y'n‘l]t)\\'—()l"lllga‘ to us) had All‘\(‘]tltu‘]\‘ no
effect on their mating success. Female
sulphurs therefore have a penchant only
for males that are well dressed in ultra-
violet.

Although scientists are well on the
way to understanding the evolution of
visual brilhance in butterflies, there is
still a lot to learn. For example, not all
species make use of structurally generat-
ed colour, and in some species like the
Ulysses both sexes are equally as vivid.
In fact, new and 1mngenious ideas are
constantly arising with respect to the
possible evolution of bright colour. One
1s the ‘vou-can’t-catch-me’ hypothesis—
the idea that vivid structural colours
function as signals used by agile, fast-fly-

Ing species to warn potential (feathered)
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predators not to bother hunting them.
The new optical discoveries made by

Vukusic and colleagues also raise plenty

For

mnstance, why do butterflies use so many

of other interesting questions.

different methods of producing structur-
al colour? Why do closely related species
vary in the structures they use? Another
curious puzzle is that all of the species
known to utilise optical microstructures
do so to produce relatively ‘cool’
colours—greens, blues, violets and
ultraviolets. There are plenty of yellow,
orange and red butterflies, yet none gen-
erates its colour via structural means,
despite the fact that there is absolutely
no physical reason why it couldn’t be
achieved.

While some mysteries remain, there
seems little doubt that modern science
will eventually unravel the full business
of butterfly colouration. Indeed, the
recent entry of optical physicists into the

NATURE AUSTRALIA AUTUMN 2003

fray promises a raft of cross-disciplinary
collaborations, and these collaborations
could see many of the core issues
resolved quickly. In the meantime, as
data accumulate, we have more and
more reason to appreciate the full beau-
ty—not just the aesthetic beauty—of the
winged maestros strutting their stuff in
our parks, gardens and backyards.
Among these seemingly carefree and
casual visitors of flowers reside some of
the most ingenious and imnovative opti-

cal inventors known to science. |
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OoOM! A BULLET RIPS
through the dry, stll air
before I had

Aboriginal

Moments
watched the
hunter crouching, ducking, beetling,

pausing, looking, ever intent on the
grazing buftalo. It was a dance that

seemed to crystallise the eternal myster-
1es of life and death, predator and prey,
the hunter and the hunted. The buftalo
stoically took the impact of the bullet,
but was felled by a sec-

ond shot. Silence.
Then, exhilarated by
some primeval force |
didn’t understand, 1
ran to the dead buftalo.

NJCk.

shiny hemispheres that

Its €yes were
reflected the world of
the living. My Aborig-
1nal

quickly

butcher the

companions
started  to
beast,
turning buffalo into
meat.
As 1

recalled a Banjo Paterson essay on buf-

looked on, I
falo hunting in the Top End. It was

infused with a similar sense of exhilara-

tion, but had the cocky confidence of a

Swamp Buffalo
Bubalus bubalis

Classification
Family Bovidae.

Identification

DISCUSSION
about their control
opens up a e
Pandora’s box
of problems for
which there are no

neat solutions.

white man, enjoying a spot ot 'sport in

the north. While readers of The Sydney
Mail in 1899 no doubt :_(.nncd vicarious
no
writer these days would dare adopt such
a brash and unreflective manner on so

sensitive a topic. I also remembered my

]

pleasure as they read his racy yarn,

astonishment when my linguist friend
Murray Garde had asked an Aboriginal
hunter in Kunwinjku, a western Arn-
hem Land language, “What 1s a bufta-
confi-

Slihe

lo?” and was

dcnt]y told
rainbow serpent.” |

and thought

\[()Ud
about the ongoing,
complex and confus-
relationship
between humans and
buftaloes in northern

Australia.

(@) 12% M O S T
I naturalists

conservationists, feral
like the

Buffalo
(Bubalus bubalis) are a clear-cut negative

and

animals

Swamp

environmental influence; they
they have no place in Australian land-

scapes. However, those acquainted with

Up. to 1,200 kg and 180 cm tall with large pair of crescent-shaped, backward-
pointing horns. Skin dark grey and very thick with sparse covering of black,

robust hair.

Habitat and Distribution

Freshwater floodplains and adjacent slopes of Top End, but also creek lines
and associated habitats throughout rugged Arnhem Land Plateau. Native to
South-East Asia, where it is domesticated and few wild animals remain
Introduced to coast of NT in early 1800s but has since spread. ;

Behaviour

Active mainly at night and at dusk, spending heat of day wallowing in mud or
resting in woodlands. Feeds predominantly on grasses and sedges, but also
browses foliage of woody species. Herds of up to 12 females and their off-
spring, and smaller groups of males, seasonally track resources within defined
home ranges. Older males often solitary and can wander large distances.
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discussion about their control opens Uj
a [’.Il]dk\[j[\ box of }\“\l\]‘-]n\ for which

there are no neat solutions. Just as Aus

tralia 1s a diverse multicultural society:

SO too 15 our flora and fauna becoming

more mixed because of accidents Of

recent history. The story of how

Swamp Buffaloes became part of the
north’s wildlife assemblage underscores
this point.
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as a source of stupendously tough — Wandering buffaloes spread the serious
environmental weed Mimosa pigra, the fine-
leaved shrub in the background, throughout the
freshwater floodplains.

Originally buffaloes were introduced _
to the north as beasts of burden for leather. The buffalo-hide industry was
early 19th-century British outposts widely regarded as being an uncivilised
- CC 2
- - because of the waste of large
While the settlements failed, the buf affair because « ge
faloes that wer released or esc xpu| quantities of meat 1n the pursuit of
« VCIC Cl1CASC( «

» ; : volvement of
prospered on the vast coastal plains that, hides and the close 1nvolveme (
. he black. white and Chinese people,
cach year, become swamps during the
wet At first tl ‘feral’ herd: which no doubt threatened colonial
vy s¢ason.  / 1S 1¢ er: S
se 5. The industry waxed and
were no more than incidental biological ““”l"l”“\i ] i |[

- wentually collapsing in the
debris from colonisation, but by the late ‘\“_””l”“u : jPheg
(Sth centurv thev had become valiied 19505 after a slump in world demand

CCnl Y € 1dC (S ¢
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and a drop in quality of the northern
Australian product due to poor han-
dling and treatment of hides.

The collapse of the buffalo-hide
industry raised new issues that high-
lighted the ‘feral’ nature of the buffalo.
Coming a full circle, attempts were
made to re-domesticate the buffalo to
support a meat-production industry.
This would have also provided a means
of controlling infectious livestock dis-
eases that were resident in feral herds
and that could threaten pastoralism
(widely perceived as the ‘proper’ use of

the north). Yet despite considerable

tlﬂ\'&‘l'l]lllcllf assistance, [IIL‘\L‘ 1nit1atves

never prospered. The population explo-
sion of buffaloes and growing environ=
mental awareness raised concern over
the d :
unmanaged herds. Mobs of buftaloes
trampled rainforests

‘swim’ channels through

and p.lpcrlw.n'k
forests, created
coastal landforms that enabled salt from
seawater to poison the freshwater flood-
plains, and turned billabongs boiling
with wildlife into stinky, black quag-

buffaloes had also

mires. However,
become an icon of the ‘Territory and

thereby an important part of any tourist

Buffalo hun'ting,_ besides_controlling numbers and potential disease outbreaks that could th
thg Australnan livestock industry, provides an opportunity for Aboriginal people to maintai rraten
with their traditional lands, collect bush tucker and enjoy themselves. ok

ramatic environmental 1mpacts of

experience of the northern “frontiey

During the first half of the 1980

, the
: : RstRrrosty adicatiop
Campaign (BTEC), funded py i

Commonwealth Government

Brucellosis and Tuberculosis Er

le
l i : sought
to control two diseases that posed .
threat to Australia’s cattle il)dll\tr\):k;{]rd
ticularly 1?19—1[ exportation to the Uniteq
States. BTEC appeared to provide ,
‘final solution” to the buffalo ‘problep’
The Northern Territory component o-f
that program, costing $8 million (ot of
a $750-million budget), remains the sjp
gle largest land-management program
ever conducted 1n the north. Al(h;uugh
BTEC was ‘packaged’ as solving ti]w
serious environmental problems caused
by buffaloes, this was never an overrid-
ing objective of the program. Rather,
the primary objective was to eliminate
infected cattle and buffaloes from man-
aged herds, and to reduce feral popula-
tions to low densities, thereby limiting
the spread of the diseases from ‘m‘\
remaining infected animals.

Within
lands, BTEC supported a massive pro-

geographically accessible
gram of ‘destocking’ areas of feral buf-
faloes by mustering them for subsequent
domestication programs or live exporta-
tion. In more geographically remote
areas, buffaloes that were assumed to be
infectious were shot en masse from heli-
copters. Much shooting took place
western Arnhem Land and the adjoin-
ing Alligator Rivers region that includes
Kakadu National Park, while the then
smaller eastern Arnhem Land popul:-
tions were deemed disease-free and left
alone. However, 20 years later, buffalo
numbers have built up in eastern Arn-
hem Land and they are now reclaiming
their former geographical range to the
west. Like a phoenix from the ashes, the

buffalo ‘problem’ is once agamn con-

fronting and perplexing those respomst-
ble for controlling feral animals.
Some hard lessons were learned from
the BTEC program. I)C\}‘Hk' lll‘l\\l\‘\\h
reducing feral buffalo numbers, 1t W&
tound to be economically and pl'«h“k?‘l'
ly impossible to cause their localised

extinction. The cost of killing the last

few animals becomes pmlnbm\k'l‘

expensive, cosh

\'\'UHUIHI(
Further-
lLI\{ [h“

}\Iu

that
prohibit biological extinction.

such

more, the mtensive shooting
ettect of triggering a population €x
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Bark paifnings of the r_ainhow serpent with buffalo horns, such as this one by John Mawurnjul, are a tangible example of how this feral animal has
become incorporated into the religious and cultural life of some Aboriginal people.

sion because, with the near absence of

competition for resources, the repro-
ductive rate of the surviving small herds
approached the maximum. The failure
to mount any coordinated follow-up
control measures on expanding buffalo
populations post-BTEC has resulted in
renewed severe environmental degrada-
ton of wetland and rainforest habirats.
Once again the buffaloes pose a serious
risk of spreading and harbouring bovine
diseases that could threaten Australia’s
livestock industry.  Fundamentally,
despite $8 million of expenditure asso-
ciated with the BTEC program in the
1980s, managers are back to square one
with feral buffaloes.

AN OFTEN-UNAPPRECIATED ASPECT
of the history of buffaloes in north-
ern Australia is the complex role played
by Aboriginal people. It 1s widely
accepted that the buffalo-hide mdustry
relied heavily on the labour, local eco-
logical knowledge and superb hunting
skills of the Aborigines. There 1s hittle
doubt also that the relationship between
European settlers and Indigenous Aus-
tralians was frequently exploitative and
occasionally brutal. However, it is often
overlooked that many Aboriginal peo-
ple remember the buffalo dustry n a
favourable light, because it 1s an 1impor-
tant part of their family histories. Dur-
ing this period buffalo hunting, like
work, provided seasonal
employment for Aborigines on their
homelands while allowing them time to

pastoral

NATURE AUSTRALIA AUTUMN 2003

BUFFALOES
not only became
incorporated into

traditional
hunter-gatherer

econoniies but
also became
incorporated
in the people’s
cultural and
spiritual life.

pursue other culturally important activ-
ities. In more remote areas, traditional
Aboriginal people learned to hunt buf-
faloes, at first with spears and later with
rifles. Buffaloes, or to use the Kunwin-
jku word Nganabbarru, not only became
incorporated into traditional hunter-
gatherer economies but also became
incorporated in the people’s cultural
and spiritual life. This has resulted n the
belief among some groups that the buf-
falo is a manifestation of the rainbow
serpent; indeed some paintings of the
buffalo-like

rainbow have

serpent
horns.

However, the cultural incorporation

of buffaloes in the Top End 1s far from
complete. For mstance, in central and
western Arnhem Land buffaloes are a
valued source of meat and there are
fewer cultural prohibitions on the hunt-
ing and consumption of the species, in
contrast to the
wildlife like kangaroos and Emus. This

situation of native
1s important because it means that buf-
falo meat can be eaten by everyone in a
community, regardless of their age, gen-
der or totem. It also explains the relaxed
attitude of Aboriginal hunters to utlis-
ing a buftalo carcass. For example, in
some cases the hunters may slice off
only the backstrap and leave the rest, yet
there is no sense of waste as the amount
of meat collected depends only on
immediate needs.

Because buffaloes are considered by
many Aboriginal people to ‘belong to
the country’, these landowners can
become confused or frustrated by non-
Indigenous people who claim that buf-
faloes are ‘alien’ and must be extermi-

nated. The automatic assumption of =

many environmentalists 1s that buftaloes
are less than worthless (that 1s, are a
cost), which completely ignores the fact
that Indigenous people often value
these animals for a diverse array of rea-
sons from the spiritual to the prosaic.
Furthermore the recent recognition of
Native Title Rights provides a legal
basis for Aboriginal people to hunt and
manage wildlife, arguably including
feral animals.

Despite  Aboriginal people being
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important stakeholders in extensive
areas of land that support large buffalo
herds, including jointly managed
national parks such as Kakadu, to date
there has been remarkably limited effort
to engage Aborigines in the develop-
ment and execution of control pro-
grams. For example, concerns of Abo-
riginal landowners about the need to
control buffalo numbers and the envir-
onmental degradation are seldom heard.
Another point often overlooked is that
Aboriginal buffalo hunters are active
land managers. Hunting trips provide
them with the opportunity to monitor
the health of their landscape and, if nec-
essary, to undertake burning for future
fire protection. management of game,
or ease of travel. I also suspect that
hunting makes Aboriginal people
healthier and happier because they have
autonomy, regular access to bush tucker

and a capacity to actively ‘care for coun-

try’. This 1s an important point given

FERAL ANIMALS
like buffaloes
are a mixed

blessing.

the horrific level of ill health among
many Aboriginal communities—an
enduring blot on Australia’s reputation.
Aboriginal ~ landowners
derive a range of social and cultural

benefits from hunting buffaloes well

Because

beyond procuring meat, I believe far
more thought should be given to
involving them in long-term programs
involving sustained hunting pressure to
control the buffalo herds. This could be
achieved by providing funding to Abo-

riginal communities so they have access

to reliable firearms, adequate supplies of
L5 g )
ammunition, and logistic suppoy

e to
regularly visit remote areas. A M
first step to ensure the success of o

buffalo-management program i :
e )

recognise that feral animals are neg sim-

ply a management ‘problem’ by, it

part of Arnhem Land’s cultural ang €Co-

logical heritage.
FCI'.I] likk‘ :

mixed blessing. Australia now bogsts the

animals buffaloes are

largest wild herds of these and other

‘megaherbivores” like the Banteng (p,,

Javanicus) that are declining in thej,

native habitats. This fact is not lost oy
‘big-game hunters’ who travel here ang
pay substantial trophy fees to shoot
these amimals 1n the wild. So, like it or
not, Australia has a duty of care in the
fate of these species. But the ferals can
change habitat quality and may disad-
vantage some native species of animals
and plants. Probably more worryingly

for the broader Australian community,

In addition to controlling feral buffalo numbers, Aboriginal hunters underta
loads, to improve the quality of the herbage and to make overgrown areas

ke other land-mana iviti |
- gement activitie i uce fuel
accassible’ s such as burning areas to red

203
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the feral herds can act as reservoirs for

serrous livestoc k xll\n‘.l\x'\. [ llv CCONON-
ic chaos that resulted i the recent out
break of foot-and-mouth disease in the
UK would be a \il'\\}‘ i the ocean com
pared with the establishment of this dis
case 1 Australia where millions and
]‘i«\l‘.ll‘l\ billions of dollars would be
lost almost mstantaneously from Aus
tralias livestock industries. As BTEC
showed. extermination of feral buf
faloes 1s a fantasy given the vast
tractable landscapes of the north and
the reproductive capacity of ferals. In
iy case, some Aboriginal owners on
much of this land want to retain buf
faloes, albeit at controlled levels.

[ suggest that, ke the Arnhem Lan
ders, other land managers need to
incorporate feral buffaloes into the pan
theon ot northern Australian wildlife,
provided the animals are controlled by
long-term, sustained programs, not by
flash-in-the-pan enthusiasm that cha
acterises many government land-man-
agement programs. Involvement of
Aboriginal people in such programs is
an obvious approach and. 1f adequately
\ll}‘}‘\)]'[k'LiA t\\Ul\i l\‘.ikl (O \l‘LI‘\l. CCO
nomic and environmental benefits—the
so-called ‘triple bottom line’.

My Aboriginal hosts have finished
butchering the buffalo and we head
back to their outstation. They have
shared with me an important part of
their life; one that I, like most non-
Indigenous people, had little appreciat
ed. Now I understand that Aboriginal
people doing their thing on their coun
try are making a much undervalued
contribution to managing our nation’s
biological heritage. Isn’t it time that this
work receives the recognition that it

deserves?

FURTHER READING

Bowman, D.M.[.S. & Robinson, C.[.,
2002. The getting of the Nganabbarru
observations and reflections on Aboriginal
buffalo (Bubalus bubalis) hunting in
northern Australia. Aust. Geographer
33(2): 191-206

DR DAVID BOWMAN IS A PRINCIPAI
RESEARCH FELLOW WITH THE KEY
CENTRE FOR TROPICAL WILDLIFI

MANAGEMENT AT THE NORTHERN
FERRITORY UNIVERSITY, DARWIN.

The amount of meat collected from a buffalo depends on many factors including the condition of the
animal. desire for red meat and the number of people that need to be fed.
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PHOTOART

Island.
Colony of Shy Albatrosses (Diomedea cauta) on the south end of Albatross Is

BY DAVID JAMES

Juvenile Shy Albatross
(Diomedea cauta)
on nests.

10
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Juvenile Shy Albatross
(Diomedea cauta)
exercising before its
first flight.

Silver Gulls (Larus novaehollandiae) scavenge
around the albatross colonies on the island.

Australian Fur Seal
(Arctocephalus
pusillus).
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COUTE

BEING HUMAN

KiSs me

A Riss is not just a kiss, but entails a story of passionate

attraction that takes us back to our animal roots.

= HI

[ITLE OF
French

I'HE CONTROVERSIAI
“Baise Moi”

madvertently touches on the

movie

origin of kissing. I always thought the
French word baiser meant to kiss. But
the movie was not banned in Australia
because of any kissing; it was banned
because of its violence and explicit,
uncut scenes of real (not faked) sex.
Apparently baiser is also used for sexual
mtercourse, and this French connection
literally linking kissing and sex is more
than slang innuendo. A kiss is not just a
kiss, but entails a story of passionate
attraction that takes us back to our ani-
mal roots and also helps to explain why,
when and what we kiss as often as we
do. The evolutionary processes under-
lying a kiss may also connect us with
even more remote roots, by itimately

binding us with plants.

Scientific research reveals that thc kiss

and its antecedents have played a funda-

mental role in sexual selection and

human evolution. How can this be,
when simple lip kissing, let alone
French kissing, is not universal among
humans and seems a culturally condi-
tioned behaviour? Even though many
societies around the Pacific only prac-
tised kissing after European contact,
behaviours such as rubbing cheeks and
noses probably served a similar biologi-
cal function. As in a kiss, any nose-to-
will

nose or nose-to-body contact

always exchange potent chemicals of

which we are hardly aware. Some
recent research on kissing touches on
biology, evolution and anthropology.
Kissing 1s often but not always plea-
surable. Being kissed by certain individ-

uals can be horrible! Either way. hun-

BY RICHARD FULLAGAR
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Jacobson’s Organ

Kiss and tell: important chemical information is
exchanged through kissing.

of  bacterial colonies are

exchanged, as well as food fragments,

LII‘C\{\

immunological proteins (which may play

a role in mate selection), and other
chemicals that can result in feeling good.
Michael Stoddart (while at the Universi-
ty of Tasmania) argued that a sensitive
sense of smell is a critical element in ani-
mal communication and underlies the
range of greetings (nose rubbing, palm
licking, smiffing and kissing) that human
societies employ to identify one another
and show aftection (see “Picking up the
Human Scent”, Nature Aust, Winter
1993).

[ns 1999; Lyall

Watson published a lucid account on

renowned naturalist
a pair of small tubes,
one mside each nostril and connected to
the brain. (Anthropologists may recall
that Robert Broom published his doc-
toral thesis on the topic in 1897.) Well
known in snakes and ground-living rep-
tiles, Jacobsons Organ (JO), also known
as the vomeronasal organ, became con-
troversial when a group of US scientists
reported in 1990 that they had discov-
ered a functionl JO in humans—virtual-
ly a new sense organ, they claimed,
insensitive to ordinary smells but capable
of detecting pheromones and other
large, biologically potent molecules.
Further studies showed that odourless
pheromones, excreted from the armpits
of women, can regulate menstrual cycles
in other women. Females also produce
\“\[illx'[l\'c yet odourless molecules m
their saliva while ovulating. Other parts
of our bodies excrete gender-specific
pheromones, and humans make a habit
of kissing them all! Clearly, kissing and
nose-rubbing transfer chemical com-
pounds that not only affect behaviou
but also potentially affect mate selection,
reproduction and consequently evolu-
tion,

Ethologist Wolfgang Wickler (Munich
University) maintained that the mouth
kiss 1s a form of ritualised “brood tend-
mg” (looking after the kids) observable
among many human groups and other
Famous British  zoologist

Morris

mouth-to-mouth kissing was a “relic

animals.

Desmond also argued that

gesture” that may have had 1ts evolution

NATURE AUSTRALIA AUTUMN



ary origins in feeding by mothers mas-
ticating food and then expelling it into
their babies” mouths. Vaughn Bryant
A & M University)

lenged this argument by pointing out

[exas has chal-

that women 1in several cultures feed
their babies in this way but never prac

tised kissing unul after contact with
descendants of Indo-Europeans. Early
Egyptian and Greek art depicts mouth
kissing. And, according to Bryant, the
earliest written reference to kissing, or
at least pseudo-kissing, comes from
\'x'dlt

years ago in which the nose-rubbing

texts of India 3,500 to 2.500
customs of the day
course, the most (in)famous reference
to kissing 1s the Kama Sutra, written in
Sanskrit over 1,500 vears ago but stll

read widely today.

Hundreds of
bacterial colonies are
exchanged, as well as

food fragments,
immunological proteins
and other chemicals
that can result in

feeling good.

Kissing probably has its roots in early

hominid history. Erotic mouth-to
mouth kissing with extensive tongue
contact is common in just one other
group of apes, the Bonobos (Pan panis-
S Bonobos share many sexual
behaviours common among humans,
from masturbation and female orgasm
to a full range of

mating positions

face-to-tface
Waal

Atlanta) and others have documented

including copulation.,

Frans de (Emory University,

how Bonobo sex and erotic behaviour
like kissing function to peacefully
resolve AZEress101 and social conflict
Moreover, studies on the sense of smell
ind the JO in several animal species
suggest that both systems are crucial
for normal mating behaviour and both
have an ancient evolutionary history.
Iake away the JO of a garter snake, for

example, and there is no baiser.

are described. Of

Humans are not the only species to practise French kissing. Bonobos do it too.

However, even if the great apes
(including humans) do indeed have a
functional JO, that organ’s role in
detecting pheromones and the biologi-
cal mechanisms involved are vet to be
demonstrated to everyone’s satisfaction.
Moreover, the experiments undertaken
on animals most certainly would not be
permitted on humans. On the other
hand, the actual existence of human
pheromones is convincing and, in fact,
the race 1s now on to develop synthetic
pheromones that will increase sexual
attractveness.
Interestingly, the same organ pur-
ported to be used in baiser may also be
used by naturopaths in their search for
herbal remedies. Like humans, plants
also communicate with chemical signals
and Watson argues that humans uncon
sciously detect these. He relates a story
about local healers 1in Madagascar.

When asked

will be good for a patient, they say they

how a [“Illlklll‘ll' extract

simply ask the plants!

|]l&' |lk‘.l|cl' £0¢es
bush, thinks about his patient’s problem
and literally sniffs out a remedy.

Sadly, kissing leaves no archaeological
uncover the lce

clues. So unless we

Couple in flagrante delecto, or unequivo-
cal ochre lipstick, or jawbones with
trace muscle attachments diagnostic
of lip wrestling, the true nature of
the origins of kissing will remain

speculative.

FURTHER READING
De Waal, FE & Lanting, E,
Bonobo: the forgotten ape. ( ‘niversity

London.

1997
of California Press

Morris, D., 1977

guide to human behaviour. Jonathon

Manwatching: a field
London

Cape:

Watson, L.,

and the remarkable nature of smell.

1999. Jacobson’s Organ
Penguin Press: London.
1969. The sexual code.

Wickler, W,
Westerfild and Nicolson: London

DR RICHARD FULLAGAR IS A SENIOR
RESEARCH FELLOW IN ARCHAEOLOGY
AT THE UNIVERSITY OF SYDNEY. HE IS
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ARCHAEOLOGICAL INDICATORS Ol
HUMAN BEHAVIOUR.,
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THE SECRET LIEE OF PLANTS

Match the living plant to the seed carried by a defendant, and

you have the beginnings of a case.

[HE

for

RENCH IMPRESSIONISTS OF
late 19th century

their art. You could say it was de

suffered

riguenr to paint en plein air (in the open
air). The leading artists applied layers of
oily pigment to a canvas battered by
scorching sun, or wind and rain. Some-
times the finished work did more than
evoke the scenery; it contained bits of 1t!

Claude

scenic Belle-Ile, off the south coast of

Monet ‘discovered’ the very

Brittany, in late 1886. He was at the
height of his powers and looking for
new challenges. Belle-Ile didn’t disap-
point. However, frustrated by unstable
weather, and the daily machinations of
tudes and light, he strayed from the
impressionist dictum and completed
some of his works indoors. A famous
pamnting of this period, Port-Goulphar,
was signed and dated in the year follow-
ing his trip to Brittany.

Art conservators, like Paula Dredge of
the Art Gallery of New South Wales

where this picture is held, had assumed
the inscription date and a heavier-than-
usual build-up of paint placed this work
firmly in Monet’s studio-worked cate-
gory. However, several grass seeds in the
outer paint layer (identified by Barbara
Wiecek and Surrey Jacobs at the Royal
Botanic Gardens Sydney), and evidence
of water droplets in the paint, suggest
that much of it was painted outdoors.
Dredge concluded that Monet might
have put some minor finishing touches
on the painting on his return from
Belle-ile, catering to his dealer’ prefer-
ence for highly worked paintings, rather
than painting the entire picture in his
studio.

Seeds and barbed fruits are the bread
and butter of the forensic botanist. They
cling to clothes and socks, and even
pierce flesh—an extraordinary example
being a grass fruit that penetrated the
skin of a Dog, through to the lung,
where it caused pneumonia. Match the

BY TIM ENTWISLE
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living plant to the seed carried by a
defendant, and you have the beginnings
of a case. The charge might not stick,
but the fruits do: the Swiss inventor of
Velcro® is said to have been inspired by
cockleburr (Xanthium) seeds hitching a
ride on his Dog and pants after a coun-
try walk.

Even fragments of plants can tell
story. Leat and bark scraps collected
from the cuffs of a convicted l'.l}\i\[
proved that he had climbed a tree 1o
access the victim’s window rather than.
as he claimed, being invited in through
the front door. The absence of ‘stone
cells” (the cells that give the characteris-
tic texture to pears), or nccd]cqh.lpcd
crystals (found in pineapples) from the
stomach contents of a small child.
formed the basis of a poisoning convic-
tion against his parents who swore his
last meal had been a fruit cocktail.

In the last decade, molecular sequenc-
ing has added a whole new layer of evi-
dence. The first I'L‘P()i'[Cd case, from
Arizona, was the matching of DNA
from two seed pods of the Mexican Palo
Verde (Parkinsonia aculeata) found in the
truck of a murder suspect, with that
from a tree of the same species at the
crime site. Access to the USA National
Center for Biotechnology Information’
GenBank®, a rapidly expanding Inter-
net database of DNA sequences, allows
forensic botanists to discriminate more
and more Species from crime-scene
dustings.

But classically trained taxonomists still
have a major role. For a start, they have
to define the species behind the molec-
ular sequences, to narrow down the tar-
get. The trained eyes of specialist
botanists can also provide identifications
quickly and relatively cheaply. Stephen
Skinner, of the Roval Botanic Gardens
Sydney, found a variety of algal cells on
the clothes and shoes of both a defen-
dant and his alleged victim, corroborat-
ing the defendant’s version of the events
leading up to a shooting, involving a
scuftle m a nearby pond.

Let’s leave the seedy life of crime, and
return to the more ethical world of art,
this time involving a French conservator
and an Australian painting. Anne Per-
rin, from Université de Paris | (Pan-
théon Sorbonne), was an intern at the
Art Gallery of New South Wales in
TUMN 2003
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2002. There she attempted a particular-
ly difficult restoration of a bark painting
by Arnhem Land artist Mithinari Gur
FUWIWI.

Ihe Wuyal was painted in the late
1960s using traditional methods, start
ing with a natural binding agent mixed

with red ochre. over which water-based

Leaf and bark scraps
collected from the cuffs
of a convicted rapist
proved that he had
climbed a tree to
access the victim’s
window rather than,
as he claimed, being
invited in through
the front door.

pigments were applied. The painting
was 1 poor condition with the white
layers, in particular, flaking badly. Per-
rins problem was that conventional
conservation-grade consolidants (solu-
tions that strengthen and hold the paint
pigments together) allowed the red
ochre pigment m the lower layer to
migrate to the surface, changing the
colour of the white pigments.

R oyal Gar

dens Sydney were able to help by sug-

Botanists at the Botanic
gesting the likely source of the natural
binding agent as being the sap from a
species of rock lily from northern Aus

tralia, Dendrobium affine. Perrin extract-

ed sap from a horticultural specimen of

this species, supplied to her from the
Gardens. Mixing this sap with natural

ochres, she made a number of ‘mock’

pamtings to simulate the properties of

the original painting. She then tested a
mock

pamtings before determining the best

range of consohidants on these

approac h for The IU!)’J/.
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(Above) Port-Goulphar, Belle-ile, 1887. Painted by Claude Monet from the south coast of Brittany.
(Left) Close-up of one of the embedded grass seeds—part of the evidence showing that Monet
painted this picture outdoors.

Plants clearly have an important role

in forensic Investigation, yet experts
complain that traming and facilities are
lacking. An appealing solution is to
make forensic botany a key part of the
Brush

dents after a walk in the bush and let

scrence tlll'l'l\ll]lllll \10\\1] stu

them discover what the debris tells

them about the vegetation they have

just visited. Even if they don’t end up

solving crimes or appreciating art, they
might learn a little botany along the

way.

FURTHER READING
Bever, R. & Simino, M., 2002. Forensic
molecular botany: identification of

I‘I‘llll\ !i'nlll trace ev |\iL'l|k e. Geneti

Tivelfth
International Symposivm on Human
Identification, 2001

[wwiv.promega.com/geneticidproc/

Identity Conference Proceedings

ussymp12proc|

Dredge, P, 2001. Paint, brush and canvas
Pp. 59-67 in Belle-Ile: Monet, Russell
and Mauasse in Brittany. Art Gallery of
New South Wales: Sydney.
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Lipscomb, B.L. & Diges, G.H. [
[he use of animal-dispersed seeds and fruits
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Walking with Beasts -
BBC and CBS FOX Video, 2002, 180 mins. $§49.95 rrp.

HIS SERIES FOLLOWS THE WILDLY SUCCEssFUL ““Walking with Dinosaurs”, continuing with a
similar ‘a-day-in-the-life’ documentary-style format.

different challenges because many of the featured animals have modern analogues and are thus
In addition. fur is not as casily rendered as the scales of

However, the creators faced somewhat

more familiar to a potentially critical audience.
dinosaurs. There are occasional quibbles concerning
these caveats aside, this is an admirable and appealing series.

The six parts start in the Eocene of Europe and, with each progressive episode, depict a younger age
while moving to different localities (unfortunately missing Australia). The first features whales with legs, miniature horses
and large predatory birds. The next concentrates on whales that have more fully moved back to the water. Episode three
follows Indricotherium, the largest land mammal known, and some of its unpleasant neighbours. Our early ancestors, the

appearance, movement and behaviour but, with

australopithecines, appear in the fourth part, followed by the sabre-toothed tigers in the fifth. The concluding part takes
place during the Ice Age, and we see Neanderthals coping with both the climate and woolly mammoths.
This engaging set of videos is recommended. The major regret is the absence of Australian content.
—WALTER E. BOLES
AUSTRALIAN MUSEUM

Hunters and Trackers of the Australian Desert
By Pat Lowe. Rosenberg Publishing, NS, 2002, 112pp. $29.95rip.

T IS A PLEASURE ALWAYS TO FIND that Pat Lowe has written another book drawing on her life in the

Western Desert. Her previous book Jilji: life in the Great Sandy Desert, written with partner and artist

Jimmy Pike, presented a delightful and readable account of the natural resources utilised by the
Walmajarri peoples.

Mo 7] _ With Hunters and trackers Lowe, again in a personal and whimsical way, provides great msights into one
PAT L.OW Bay

particular set of skills with which the Walmajarri (and other Aboriginal peoples) employ in their daily
lives > art of tracking. Aboriginal tracking skills, like many other aspects of Indigenous life, have
often mystified non-Aborigines. Until this book, however, no-one had presented a worthwhile account of how the skill 1

acquired, let alone given any real idea of how much can be read into an ‘empty landscape’ by a skilled tracker!

As well as dealing with the art of tracking, Lowe deals with other aspects of resource utilisation. Themes such as the
artefacts used, water, the uses of fire, and sign language are dealt with in astounding detail with great elegance.

This is not simply a manual of bush craft, however. The anecdotes that she tells of the process of her own bush education,
and the role of her partner as teacher and mentor, generously permit the reader privileged access into the couple’s own close
relationship. Above all it is a sensitive expression of Lowe’s deep awareness of the

atfinity of the Walmajarri people to the
land.

KiM AKERMAN
HOBART, Tas.

Field Guide to the Freshwater Fishes of Australia

B)’ @R ."ll‘/('ll, Sl \]l(fgl()’ and M. Allen. Western Australian ‘\]“H‘””,. WA, 2002, 7»")4,)[)_ S45rm

FIELD GUIDE TO THE

HIS BOOK IS A HANDSOME ADDITION TO THI LITERATURE on Australia’s freshwater fish fauna. It

15 compact, printed on high-quality paper and

1 5 _ ‘ appears to be solidly bound, the latter important
for a field gumde. It claims to deal with “eve

: . ry fish known to inhabit fresh water in the Australian
continent”, including estuarine invaders and introduc ed species.
Most species treatme e glve

pecies tments are given a full page and include morphological details and key recognition

characteristics for identification, information on h: ibitat, status
photo or illustration. The text is brief, telegraphic

I note just a couple of errors. The Tasmanian Mudfish is now
New Zealand’s grayling (family Prototroctidae) was driven to e

and distribution (with a map), and a clear
and informative,

included in Neochanna, and 1 don't accept the statement that
Xtinction by overharvesting. I also think it unfortunate that

dual common names are given for some species. These quibbles aside, we have here a very useful book at a reasonable price
S < C O« < < o <
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two EMPERORS
China's Ancient Origins
29 March - 15 June 2003

Discover the worlds — and
afterworlds — of two dynamic
leaders at the Australian Museum.

= '_J;, This blockbuster exhibition

i features more than 120 treasures,
- mostly from the mausoleums of
=5 two Chinese emperors.

R 2
iy Y

: 4
. ;C Marvel at the famous terracotta

1 warriors of China's first emperor,
the militaristic Qin Shihuang.
And be charmed by the softer,
civil approach of Han Emperor,
Jing Di, through the figures of
farmers, domestic animals,
musicians and dancers he took
with him to the tomb.

Some of these treasures have
never been publicly displayed
in China or anywhere else in
the world.

See them now at the
Australian Museum.

Adult $15, child $8, family $35,
concession $12.

Australian Museum,

6 College Street, Sydney
Open 9.30am-5pm
www.amonline.net.au
(02) 9320 6000

%
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Shaanxi Provincial Cultural Relics Bureau, PRC

PRAXISL . -REATRORN ﬂa:me AUSTRALIAN
i ? MUSEUM
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thar tills 2 ssenficant gap i Auvsiraha s natoral-hstory bicera

Ropewr M. MolDaoui
NAaTioONAL BASTITUTE OF WATER. AN ATMOSIERTC JLESTAI N

The Waterbug Book: A Guide to the Freshwater Macroinvertebrates of Temperate Australia

By John Gooderham and Edward Teprdin, CSIRO Publishing, Vie.,, 2002, 240pp. $39.957

FE MUBICATION OF HELD GUIDES TO IENTIFCATION of Australian invertebrat
behind those devoted to vertebrates. This 5 due in part 1o the daunting tsk of poodu

comprehensive accounts of invertebrates, wihich are so much more diverse than then

wvertebrates of 3 whole evosvst

counterparts. Even more chit ult 5 10 to produce a ¢

hers thar thas has been so specracularly 3

It 1 testmony o the skill of the authors and pud

'|E:|- _'_::h‘,-_ |||[|E:.\- e, |]1., CIERRATEER IS MENETACUEAtE % Wi AT l'x'x-lrlmr;: W s parn
extent of the destruction of our fracle freshwater environment. The diversity ol macroinvertebed

parncular freshwater svstem 15 4 relable indicator of its health,

le readilv. facalisares the wdenafication of the major groups of freshwarer macromvertebrates, s

bulk of the book, bur sponges. hydras, jellvfishes, worms of various sorts, molluscs, crmstaceans and arachmids ar

t nent. The text i extremely well written and anthontaove, and dermvved o the authon” extensive pet
anid knowledge. Each group s deale wath in o standardised tormar, with text descripnions, superb photos il

vsary ol terms and extensive ibliography are alsoomcluded

iprehensive
e warerbare booke wall appeal 1o 2 whole specirum of readers, from keen naturalises, thy fishermen and studen

pnraaeeiment authorities, eovironmental comultant and academics

.
Ma

By Chnstopher Lever. Wesebwiry Acadeaie and Scientific Pul ¢ UK, 2000, 230y
I.’J | ]‘11'::I\P'__'[.11‘|1|1 tour e lonce, Mir « illl-‘.n‘r]l.[ Lever hus WIner !]I\' .E\ LT {
Bl sarming) mito 2 very readable account o the i I|..'|',||i-__|:,\]|" annnals. IR i
accxdental tramslocanions. There 1 a subsantial Avstralian fscus, and 1t 1= very up o date

Ihe book mcludes a comprehensive review of the nawral history of the Cane Toad, i
parasites and pathologies, winch will be of grear value to future researchers. The bulk of il
NAIINGS 1 Ereat deral all thar s reconded abour the suceesstil mitroductions of Cane Toads o
of 40) countrics. The Cane Toads mmroduction to Australta s well covered. Al o (10

compendium of facts, research and ancedotes abour the mapact of toads m Awstrahia, This section

dispassionate treatment of a controversal topac, but | could not find 8 warrant for Lever’s statement i the |
the Cane Toad “has proved 2 serious ecological amd econonm pest an Australia®, A elossary and ¥
enhance the book's value as a substannal reference, It s a stoe vodume that wall ippeal to amateu

Australia State of the Environment

By Awstealian State of the Esvreommicsnr Compittee. CSIRO) Publiching, 17 01 136 TR'L

OWCTIMES HAVE CHANGEL, A mithy report like this would nor have ippeared 2 )
|‘|'|h|'|||'l'~1 Iw a STECH Eroup ot to ,|-“|..'”|h ||'|. Governmment. bur this  retesst
Government publication. An “lndependent Report to the Commonweslth M
Environment and Hentage™ produced by soientists, it essentially L A S — R T
! I saving—that Australia s I||||::;' o sodve s environmiental .:"".:'I‘ ms. Ol invasive §p
B “Australia has psuthicient rsources o ackle even thow species of wdentified nation
rl'|mt1 notes, dmd our strateees tor bartla 2 environmental imvaders ane SLpnat I -\‘ B
VegCLaton, only four countries an IP!"I!('I.I“H:._ it Gster than Australia Ihe POrt s \ ; N
of the Environment réport of 1996, The slim summary report comes with 2 CD k LAY
may also be purchased separately in printed format), These contain the many relerens the Lict 1

come frony. Evervone shonld read this report. begmming with our polineal leaders
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Get involved! Across Austraha there 15 a network of active societies, large and small, local and national, that exist to further the cause of the subject that you hold
dear. Whether your special interest is conservation, birds, science, national parks, bushwalking or a particular group of animals, there’s a society for you

ANIMAL WELFARE
Northern Rivers Wildlife
Carers

PO Box 6439
SOUTH LISMORT

2480

NSW

Ph: 02 6628 1866
Contact: .‘\i]llL‘ l"l[t‘i’i]).ll]
L ] |

Membership: §15.00

Svdney Metropolitan Wildlife

Services Inc.

PO Box 78

LINDFIELD NSW

Ph: 02 9413 4300
R

Contact:

2070

Irene Callaman

Membership: $25.00

Wildcare Australia
PO Box 2379

NERANG MAIL CENTRE

QLD 4211

Ph: 07 5527 2444

Contact: Eleanor Hanger
imm

Membership: $27.50 Single

$38.50 Family

WIRES

NSW Wildlife Information

& Rescue Service

PO Box 260

FORESTVILLE NSW 2087

Ph: 02 8977 3333 &

1800 641 188

Web:

Contact: Carol MacDougall
il

Membership: $40.00

WAL wres. org. au

BIRDS

Canberra Ornithologists
Group

PO Box 301

CIVIC SQUARE ACT
Ph: 02 6247 4996

2608

Web: canberrabirds dynamite.com.au
Alistair Smith
EEEm

\’lvrniwrxlnp, £35.00

Contact:

NATUR
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Cumberland Bird Observers

Club Inc.

PO Box 550

BAULKHAM HILLS NSW

1755

Ph: 02 9484 3362

Web:  wninichoc. org.an

Contact: Peter Madrig
EEEE

Membership: $26.00

CONSERUATION
Australian Platypus
Conservancy

PO Box 84
WHITTLESEA VIC

Ph: 03 9716 1626

3000

Web: wunetotalretail.com /platypus

Contact: Geoft Williams
EENEN

Membership: $30.00 Single

$30.00 Concession

Wildlife Preservation Society
of Aaustralia Inc.

PO Box 42

BRIGHTON LE SANDS NSW

2216

Ph: 02 9556 1537

Web: 1wpsa.org.an

Contact: Suzanne Medway
EErENE

Membership: $20.00 Single

$10.00 Concession

EDUCATION
CSIRO’s Double Helix
Science Club
PO Box 225
DICKSON ACT
Ph: 02 6276 6643
Web:
Contact: Kasia Kucharska
[ |

Membership: $27.00

2602

W csiro.au /helix

The Dinosaur Club

C/- Monash Science Centre

MONASH UNIVERSITY

VIC. 3800

Contact: Jenny Monaghan
AEn

Membership: $49.00 Family

£20.00 Single $14.00 Concession

200003

Science Teachers
Association of Victoria
PO Box 109
COBURG VIC. 3158
Contact

Roger Morgan

ENVIRONMENTAL
Gould League

Genoa Street
MOORABBIN VIC. 3189
Ph: 02 9532 ()909

Web: www.gould.edu.au
Contact: Mike Suss

Membership: $10.00

INSECTS

Australian Entomological
Society Inc.

C/- Private Bag 15
FERNTREE GULLY
DELIVERY CENTRE VIC
3156

Web: wwewagric.nsugov.an

Hort /ascu/myrmecia/myrmecia. htm
Contact: Nancy Endersby
Membership: $110.00 Single

$55.00 Concession

MUSEUMS

TAMS—The Australian
Museum Society

6 College Street

SYDNEY NSW 2010

Ph: 02 9320 6225

Web: wuneamonline. net.au/tams
Contact: Alison Byrne
EENER

Membership: $85.00 Family

$68.00 Single $50.00 Concession

The Waterhouse Club
SA Museum

North Terrace
ADELAIDE SA 5000

Ph: 08 8203 9802

Web: wnme.waterhouseclub.

org.au /il

Contact: Mary Lou Stmpson
ENEER

Membership: $90.00 Family

$70.00 Single

NATURAL HISTORY
Dinosaur Club

Australian Museum Education
6 College Street

SYDNEY NSW 2010

Ph: 029320 6223

Contact: Cathy Lamond

Membership: $15.00

NT Field Naturalists Club
PO Box 39565
WINNELLIE NT

Ph: 8988 4116

0821

Contact: Steve Popple
4
Membership: $30.00 Fanuly

$25.00 Single $15.00 Concession

Wildlife Observers Club
PO Box 105
'HE BASIN VIC

Ph: 03 9762 7671

3154

Web: wiowscottware.com.au/woc
Andrew Wegener
EEEER

Contact

$25.00 Family

Membership

Newsletter/Journal, ll Monthly
meeting; I Bi-monthly meeting
Annual meeting/Conference;
B Weekly meeting; l Quarterly
meeting; Il Field outings/Tours; |
B Conservation/Working programs;
B Discounted Goods;

Magazine;

M Social/Education activities;

M Nature Australia magazine

M Seminars

L SRR




Clean Slaters
How do I keep slaters out of my

e house and how can 1 control/kill

them? We live in a woody area with a lot of

leaf mulch around and we do not want to
disturb this too much. However, we do not
welcome the little bugs inside.

—KEITH GOUGH

CARSELDINE, QLD

A. For a start, slaters are not ‘bugs’
o (= insects) but are crustaceans
(order Isopoda), and they will react dif-
ferently from ‘bugs’ to any insecticides
you might use. But [ don't see a real
problem because slaters are not pests.
You should be grateful to have healthy
leaf litter around your house to which
these little guys contribute. They eat
detritus (organic debris from decom-
posing organisms) and will not cause
any health problems in your house
other than getting underfoot, more to
their detriment than yours. Your best
approach to keep them out 1s to close
up the cracks under the doors and win-
Your

hardware store probably can advise you

dows where they enter. local
how to do that. If they do get into the
carpet, slaters will usually die fairly
quickly owing to a lack of moisture that

they require for survival. In this case,

82

Slaters are a sign of healthy leaf litter.

just suck them up with your vacuum

cleaner. If they are sull alive, pick them
up by hand (they won’t bite), and
return them to the leaf litter where they
belong. Remember, slaters are your

friends!
—GEORGE (Buz) WILSON
AUSTRALIAN MUSEUM

Wheezing Frogymouths
At our old farm on the poy

o of New South Wales ’[;m,”),
Frogmouths would perch on our verand

1 Coqst

aat

oud,
heavy-breathing sound. The frogmeoy

night and make the most amazing, |

1§ qat

our new farm do not make this nojse L the
sound normal?

—NELL Gray
VALLA, NSW

A' The most recognised vocalis-
« tion of Tawny Frogmouths
(Podargus strigoides), and the only one
mentioned in most books, is a string of
low, resonant, pulsing notes, ‘oom-
oom-oom.... There are, however, sey-
eral other calls that are less well known.
Without hearing the hc;n‘y-brcnthing
sound of your birds, it is difficult to
relate it to one of these with certainty.
A possibility among the vocalisations
listed in Handbook of Australian, New
Zealand and Antarctic birds 1s a pulsating
call described as a “series of rapid con-
tinuous grunts’. It is thought to be an
territorial

AggTessive  or

g response to

intruders. If this is not the sound you

heard, it might be one of the other

poorly known calls or even one yet to
be described.

—WALTER E. BOLES

AUSTRALIAN MUSEUM

A family of Tawny Frogmouths.

N _‘ll““
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Shellfish Feelings

I have recently become a vegetari-
o an and am wondering if clams and
scallops have feelings, such as fear when
killed for consumption. I read the Nature
Strip (Nature Aust. Spring 2000) about
the heart rate of mussels increasing when
predators eat them, but they have no brain,
so do they actually feel fear? They have

hearts, but do they experience love?
—CLAIRE STRAWBERRY
BOSTON, MASSACHUSETTS, USA

Q [ fear no mussel will ever love
Ll

« you for eating it, no matter
how big your heart or its. Nor will any

other living creature, except perhaps a

tapeworm. The brutal truth is we are all
killers in this cruel word and, even if
you sacrifice yourself to the worms in
the bottom of the garden, you will be
murdering millions of happy little bac-
terta and other parasites that have shel-
tered for countless generations in every
crevice of your body.

Yes, 1f pain is defined as an effort to
avoid physical injury, then mussels do
suffer pain. And if fear is expressed as
any avoidance behaviour conducted in
anticipation of pain, then yes, mussels
and other shellfish must fear their
predators. Screams of terror may be
beyond them, but to the sensitive listen-
er that last desperate siphon squirt can
only say one thing: “I don’t want to
die”. The only advice I can offer you is
to give them the kindness of a quick
death. Next time you sit down for a
plate of fresh oysters, chomp before you
swallow.

DANIELLE CLODI
UNIVERSITY OF MELBOURNI

Answers to Quiz in

Nature Strips (page 19)

1. White 2. Speed q/‘//:th 3. Cicadas
4. Elliot 8. Three 8. Pigeon 1. Dingoes
8. South Australia 9. Iron and oxygen
10. Sweet substance excreted by

sap-sucking insects

Pic Teaser

Do you recognise this? If you think you know what it is, then 'send your
answer to Pic Teaser, Nature Australia Magazine. Please QOn tforget to
include your name and address. The first correct entry WVI|| win a copy
of Photographic field guide: birds of Australia. Summer’s Pic Teaser was

a spider’s web.
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From her home in Tasmania
Ruth Waterhouse produces
an exclusive range of jewellery
and sculpture in precious
metals. With over 20 species
represented  she strives . to
give each: animal study a
depth, .character and life of its

© To receive the latest free

Mail | Order, Catalogte. " .

"phone: or fax. the ‘Studio

‘on: (03) 6229 2366

. 'Email: ruth@ruthwatérhouse.com

Lor write top: |
~'PO Box. 528N’ Kingston ;.

'\ Tasmania, ‘Australia 7051
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messy forests

While a cleansed and homogenised forest might appeal to some humans,

it can be an ecological disaster for many forest species.

ATIVE FORESTS ARE BACK IN

the news. After a relauvely

short period on the ‘back-
bench’ in the late 1990s, forest issues
have returned to the political agenda.
New forms of intensive forest use mean
that the management and conservation
of Australia’s native forests are at a criti-
cal turning point.

These new forms of forest use involve
‘cleaning up’ native forests by removing
the so-called *waste wood’ left after log-
ging, and then either burning it com-

pletely to generate power (= biomass
burning), or burning it partially to pro-
duce charcoal, which is then used in the
smelting of silicon. A 200,000-tonne-a-
year charcoal plant 1s proposed for the
Mogo area of southern New South
Wiales and wood-burning power sta-
tions are on the drawing boards in sev-
eral States.

These proposals might initially seem
like a good idea—they will use forest
waste for other useful purposes. How-
ever, some deeper thought about the
ecological functioning of native forests
leads to some concerns about the long-
term impacts of biomass burning and
charcoal-making plants.

The amount of wood needed to run
these operations requires a significant
intensification of logging because the
‘waste’ often consists of whole trees,
and not just the residue from
sawmilling. For example, the charcoal
plant proposed for southern New South
Wales will increase the volume of tim-
ber harvested from
150,000

approximately

tonnes to around 350,000

tonnes per year. This means that over
double the amount of timber must be
found within the same area of forest.
Many of the trees and logs that would
otherwise have been left will now be
‘cleaned up’ to meet this demand.
While a cleansed and homogenised
forest might appeal to some humans, it
can be an ecological disaster for many
forest species. This is because the mten-

sification of logging leads to the simpli-
fication of the forest. Many species
actually need complex (‘messy’) forests
because critical habitat for them
includes rotting logs on the forest floor,
large old living and dead trees with hol-
lows, and dense thickets of old under-
storey trees.

Research shows that these structures
are severely depleted, or even lost,

through intensive logging practices. It
follows that populations of the species
that depend on them will be compro-
mised. Intensive forestry practices create
what are essentially plantation-like con-
ditions, which are poor-quality habitats
for most of our native fauna and flora.
It is notable that the rationale given
for these projects—cleaning up the for-
est—is the same as that used to instigate
export woodchipping operations such
as those at New

South Wales several decades ago. The

Eden m southern

presence of a large pulpwood market in

Eden has forced forest managers to
extract a greater volume of wood from
cach unit arca. This has necessitated the

adoption of clear-felling in this region.

An example of the consequences of

this intensification is reflected in the

BY DAVID LINDENMAYER

84

availability of hollows to fauna; ap aver-

hectare
occur on logged sites in the Eden

age of three hollow trees per

region compared with 22 per hectare
on unlogged sites. This change will
have corresponding negative impacts on
the large number of vertebrate species
that depend on hollows in trees for their
survival.

It is also notable that ecological stud-
ies from many parts of the world have
demonstrated the negative impacts op
biodiversity that result from mtensive
harvesting methods that “clean up’ and
therefore simplify native forests. A clas
sic example comes from Sweden where
anally  retentive  forest managers
removed every defective living tree,
every dead tree and every rotting log,
Scores of species that depend on these
features are now red-listed or endan-
gered in many parts of Scandinavia. Just
across the border, the “messier’ Russians
left critical habitat structures in their
logged forests and many of the endan-
gered Scandinavian species are actually
quite common there. Swedish forest
ecologists now take their forest man-
agers to Russia to show them what fea-
tures need to be put back into forests to
make them suitable for many elements
of the biota.

Despite the experiences of Eden and
overseas, proposals to greatly intensify
logging in Australian forests mean that
the lesson from history is that we don't
learn from history. However, the
adverse impacts of charcoal plants and
biomass burning would be so profound
that we must ensure that past mistakes

are not repeated.

FURTHER READING

Lindemmayer, D.B. & Franklin, E,
2002. Conserving forest biodiversity: a
comprehensive multiscaled approach.
Island Press: Washington D.C.
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