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90, 91,792, 793, 99, 2000, 2002 and
2003 Whitley Awards for Best

Zoological Periodical. and the 1988

& 790 Australan Flenage Awards

FROMNT COVER

I'he spectacular beauty ot
nature 1s capeured m this
photo of Peron’s Tree Frog
(Litoria peronty. Photo by

Brene Wilson ‘Nature Focus.
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ts wondertul to be able to
announce that Natire Australia
has just won the 2003 Whitley
Award tor Best Zoological
Periodical trom the Royal Zoological
Society of New South Wales.

First presented m 1979, these awards
recognise outstanding publicanions that
contain sigmticant amounts of
mtormation relating to the fauna ot
the Australasian Region. Each year a
committee consisting of both
acadenmics and non-acadenncs reviews
all the entes and recommends the
assignment ot awards i the vartous
categones. For a publication to be
successtul i the Whitley Awards, 1t
must either make a signiticant
contribution of new mtormation, or
present a new synthesis ot existing
mtormation. Evidence of excellence
15 sought mainly m the text but
lustrations are taken mto
consideration as well as standard ot
design. presentation and producnon.
This vear marks our I'lch such
award simce 1987 and represents
a recognition of our ongoing
commitment to provide vou with the
best nature magazime 1 Australia.

In chis 1ssue we have some great
articles for yvou. David Lindenmayer
and Ross Cunningham (along with
more than 4,500 volunteers) have
spent the last 20 vears collecting
mformation on the possums and
ghders that hive in the Mountain Ash
torests of Victoria. In their efforts to
understand how so many species from
the one broad group can coexist in the
same forest they have discovered some
mportant ditterences 1 the habitat
requirements of cach species. This
intormation should prove mvaluable m
attempts to conserve these wondertul
animals.

Steve Salisbury takes us on a nind-
bending tour ot the evolution of
feathers and ties to unravel the
rescarch currently bemg undertaken to
understand when. why and how

teathers evolved. Ken Green has been

: —
A Feathertail Glider.

nterested i Bogong Moths tor the
last 25 vears. He has discovered a
disturbing ink between arsenic and
the moths. but what impact wall this
have on the many anmmals that rely on
Bogongs tor tood and where s the
arsenic coming from? Gisela Kaplan
beheves that, when 1t comes to
accurate mimics, the Austrahan
Magpie cannot be beaten. She presents
her case. and explams why these birds
do 1t m her article on page 60. With
the Cane Toad marchimg across the
Top End. Jon Altman, Tony Gnittiths
aud Peter Whitehead tocus on the
1ssues tacing the Indigenous land
managers of the region as they ry to
solve a problem that non-Indigenous
Australians seem to have put m the
too-hard basket.

We also take a look at how
poisonous plants have actually helped
to protect many native animals,
discover a living tossil. follow the hte
of a Wollemi Pine by reading its rings.
explore how humans communicate
with their tacial expressions, and
present 4 case for removing shark nets
trom Sydneys beaches. Just in ume for

the warmer weather. Enjoy.

L
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Publishing Manager
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letters

So. David Bowman wants us
to embrace Water Butfaloes
as Australian wildlite (Nature
Aust. Autumn 2003). He
does so partly by exploiting
our sense of shame about the
treatnent ot Aborigines.
stressing the value that some
of them now place on
butfaloes. He enlists support
trom Banjo Patterson. He
plays down the ecological
destruction buttaloes cause
(sce. tor example.
“Pandanus: Then and
Now™". Nanre Aust.
Summer 1994-1995). He
wrongly argues that
Australia’s teral buttaloes,
which are domesticated
stock gone wild, are
equivalent to the endangered
native buftaloes of Asia. He
makes the outrageous clam
that Australia has a “duty of
care” towards these
destructive teral beasts. This
1s remarkable stutl coming

from a university biologist.
Why does he do itz He
begins his article by telhing

us he was “exhilarated by
some primeval torce™ he
didn’c understand. | think |
understand. Tt 1s the
romance ot the big anmmal.
It 15 the same voice that
wants Horses, Goats, Camels
and deer ramphing through
our nattonal parks. Like
Bowman. | ike big animals.
But when I want to see
them | save up and go to
Atrica. or Asta. He s right
m saving we will never
cradicate our teral butfaloes.
But that 1s not a reason tor
celebranmg them, tor
allowing emonon to dictate

conservatorn policy.

—Tim Low

Urban Currawongs

I chink 1t 1s highly unhkely
that the prevalence ot
European garden plants has

caused the mcrease

Sydney’s currawong
populations (Nature Aust.
Winter 2003). Consider the
tollowmg. Between 150 and
30 years ago, privet. lantana
and blackberres tlourished,
as did introduced bird
species. Few currawongs or
other native birds were
tound m the suburbs. Then,
about 30 years ago.
patriotsm appeared. Experts
urged the planting of
Australian ‘natives’.
Gardeners obhged by
plantung mamly hybnids or
plants alien to the region.
Since then there has been a
spectacular increase n
parrots, cockatoos,
honeyeaters and their
predators, including
currawongs. Some of these
species have jomed
mtroduced species as pests.

I suspect that the
reduction of urban pest
populations, both native and
meroduced, will only be
achieved through the
revegetation of large areas
with local plants (chat 1s,
those endenmic to the
Svdney region) and the

replacement of lawns with

Pied Currawong (Strepera graculina) are on the rise in urhan areas. But why?

4
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native grasses. Councils,
plant nurseries and
particularly naturahsts
should do everything
possible to promote this.
but then agam it’s so much
CasIer to scapegoat a
siister-looking” and
unpopular bird than 1ts to
etfect changes i human
behaviour.
—DAvE MCCONNACHIE
SANCTUARY PoiNT, NSW

Humans—O0One of a Kind
Tin Low contends that, in
terms of altering the
environment, humans are
ditferent from other animals
only mn degree, not m kind
(Narure Ausr. Autumn
2003). | disagree. First. i
some cases the degree of
difference 1s so great that to
mply human
destructveness 1s just part of
a continuum in the
biological world is pedantic
at best and disingenuous at
worst. No herd of elephants
would do 1 a month what
the same number of cockies
with dozers and chains will
do betore Tunch. No group
of beavers could ever make
the Three Gorges Dam.
Second, there are absolute
ditterences. No other
species destroys the place
with fire; none unleashes
herds ot dependent animals
onto the landscape: none
releases lechal novel
molecules to the
surrounds: and none
attempts to kill every single
mdnadual of another species
i order that 1c vanishes
from the Earth.
Conservation 1s ulamately
about polinics, and | leave 1t
to readers to igure out who
benetits from the view that
humans just modity the
cnvironment hke any other
species.
—ALIEN E. GREER
AUSTRALIAN MUSFUM

AUSTRALIA SPRING 2003



Allen Greer says *No other
species destroys the place wirh
fire”. But our fires burn so
ficrcely only becanse flammable
vegetation evolved. Charcoal
mixed with myrtaceous pollen
can be dated back o Miocene
times. Fire-tolerant cucalypis,
shedding flanmable foliage and
bark. wwere displacing rainforests
and she-oaks millions of years
hefore lanmans came along. Our
fires merely extended a natural
Process.

Many species besides Innnans
lave cvolved novel lethal
molecules, and there are other
predators that canse extinctions.
Crown of Thorns Starfish wreck
coral landscapes on a comparable
scale 1o most lman landscape
destruction (and starfish plagues
appear to pre-date himan
influence). 1 agree with Greer
that we are (almost) unigue in
herding other animals (excepr for
ants that herd aphids).

[ highlighted the conservation
problems inlierent in denying
that we are animals; and the
benefits for conservation of
deciding that we are. I did not
say and don't belicve that
‘humans just modify the
cnvironment like any other
species’. We will keep ruining
the world unless we can develop
new relationships with nanire.
Greer thiuks my approach is
wrong; bur 1 think the grearer
danger lies in not embracing new
ways of thinking.

—Tm Low

A Handtul of Collectihles

I hked your story about
collectors (Nature Aust.
Winter 2003). My husband
1s a book collector so every
room bar two m the house 1s
overtlowing with books, as
are the two sheds. Tt could
be worse. [He also started
collecing M 'n” N
dispensers—really ugly and
garish plastic things—Dbut
fortunately this has slowed.

My NOW=-grown-up son, as a

child, collected those
roundish sawn bones trom
chump chops. which he
kept under the bed. And
when I was a child, both my
tricnd and [ collected tlutt.
We used to pick it oft our
blankets at night and oft our
tfuzzy wuzzy boleros.
—MARGARE T OWEN,
WA

[ am a stamp collector. |
started when [ was a child
and contiued unul my
mid-twentes. Then things
hike study, marriage.
mortgage and fatherhood
tervened. I have now
taken 1t up again bue, nstead
of the preoccupation with
the accumulanion, [ now
collect with more specitic
objectves i mind. I've
always collected trom
Australia, because 1t s my
home, but I am also
mterested m Germany and
other countries. It took me
nearly 15 years betore |
could deal with the Third
Reich. During that tme,
it [ handled this material,
[ always telt the need to go
and wash my hands. (Freud
would have loved that!)
Eventually, [ told myselt to
stop bemg stupnd and get on
with 1t. Through my hobby,
[ have learnt so much about
the countries whose stamps
I collect. It has become an
important part ot my hite, and
[ would be lost without it.
—Frank GERICEVICH
Como, WA

[ am a museum zoologist
Tasmania, speciahising m the
taxonomy of snails. For a
collection at home [ have
over 300 snail ornaments—
ot no great value, just a
collection of mterest to me.
[t also provides my friends
and relatives with an
infallible 1item to buy me for
birthday and Chrstimas

NATURE AUSTRALIA SPRING 2003

presents. Even a small snail
ornament worth a couple of
dollars will please me. |
loved your article on
collectors.

—BRIAN . SAHTIH
QurEN VICTORIA MUSEUM,

Tas.

Most of the people | know
have collected a varety ot
things. trom ornamental to
downnght odd, and so |
agree with the prenise that
it s an essential human
quahty to collect things™.
My husband and I have a
large collection of cigarette
lighters, ashtrays. cigarette
dispensers and boxes. We
have collected them over a
long period of ume. T also
have a small group of
beauttul Chokin plates that
are on display all the ume.
Our collections don't rule
our hives, but they certainly
enrich them.

—MARIIYN STATTIAM,

Tas.

As a child I collected the
usual—coms. erasers and
sheets of stanonary. My
grandparents also started a
collection tor me of dolls
trom around the world,
which I have added to since
[ started travelling. As an
adult I collect eggs. My
triends buy me eggs as
souvenirs when they go
overseas, and I've now learnt
a lot about thewr meanmgs in
different cultures.

—EMMA EL1IOTT

Nature Australia renuests 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 ol Voyage to the
end of the world. The winner this
issue is Margaret Owen.



Spring

[t youre brave enough to
Blue
Swimmer
Crabin
defensive
posture.

risk a mp on the ankle.
now's the time to grab a
torch and head down to
the ocean. Prowl the
shallows on a late-spring
or early-summer might and
vou might just come
across large numbers of
Blue Sswimmer Crabs
(Portunus pelagicus) getting
together to mate.

In Australia. Blue
Swimmers are tound all
around the continent in a
wide range ot habitats
mcluding bays, estuaries
= and mterudal areas.
Although theyre strong

SC I

swimmers. they spend
most of their time buried

MESOXT

Just below the sand. only

their eves, antennae and

gill-chamber openings

OWLETT#

exposed. waiting to
ambush prey. They
< S0Metimes eat poisonous

4 | Rl I

Compiled by Geordie Torr and Martyn Robinson

also come 1n to

4

this time.
Mating
takes place
as soon as

moulted. Not wanting to
miss his chance, a male
grabs hold of a temale
prior to moultng and
carries her around. clasped
beneath him for tour to
ten days. waiting tor her
to “slip mto something
more comtortable’.

The outcome of this
liatson is anything up to
two milhon eggs, which
take about 5 days to
hatch. The baby crabs
then go through a series of
very uncrab-like larval
stages. sometimes dritting
as far as 80 Kkilometres out
to sea. By late spring
theyre ready to settle and

head back inshore. At this :
. 4 A Sneaky Orchids
time vou might see things
’ = : Evervwhere vou look at
that look like steel-blue — ’
4 . springtime, plants are
peas zooming around in N e
k advertising tor help
the shallows. These are S S
. . ferrving their genes to a
larval crabs just prior to Ly -
. - S suttable partner. Most use
taking the more familar

crab form and settling )
- of a reward such as nectar
down on the seatloor. .
. to catch the eve of a go-
For more on Blue ’ B
... - between. but there’s one
Swinuners, visit www.sea-

ex.com/fishphotos/crabi.fitm group that relies on that

[

bright tlowers or the otter

age-old advernsing
adage—sex sells.

Certain types ot orchids
attract male nsects by
pretending to be a temale.
Not only do they otten
resemble the insect in
question—usually a bee or
wasp—Dbut many are hairy
i all che nighe places and

Pl‘()dllCt‘ a4 scent very

——

I



similar to the pheromones
produced by the temule.
In some cases. the male
msect tries to th off with
the fuke temales m others
he will actually oy to
mate with 1t (Last
century, a group of orchid
rescarchers tound wasp
sperm i the tlowers but
were mitally too
cmbarrassed to pubhsh
their unseemly discovery)
Either wav. the resultas

the &llllc—thc)‘ (&L cAE

lumbered with a packet of

pollen known s a
pollimna.

Many orchid species
spectalise m their own
msect spectes, which
reduces cross-pollimaton,
not to mention even Mmore
contused msects. In order
to be ready as soon as they
are. the male wasps
mature betore the temales.
Rarmg to go. thev
mvestigate anyvthig so
long asat looks. smells and
teels hike a female. But no
nuatter how good the
disginse. an orchid s sull
not as good as the real
thing. which 1s why the
plants time the maturanon
of therr tlowers to
comearde with that ot the
male wasps. But even it
most flowers aren't
pollimated. all 1s not lost.
A smgle successtul
pollmation can vield
milhons of seeds.

For more on sexually
decepuve orchids. visit
http://online.anu.edu.au/BoZo/
peakall-_group/Florian/

Fighters, not Lovers

This 1s the time of vear
when vou nught see
somethig resembling the
statt of Aesculapius—the
rod with two entwined
snakes that forms one of
the othicual svimbols of
medicime.

The two snakes will be
males testng each other
to see which 1s the
strongest. longest, or
otherwise better
mdividual. Oncee
entwined. each snake tries
to get his head above that
of his rival and force the
others head down.
Eventually one snake
topples over once too

often or can't keep up the

FROM THE COLLECTION

On 28 September 1969, something
unusual fell from the sky onto
farmland at Murchison, Victoria
{near Shepparton). More than 100
kilograms of small rock fragments
(the largest weighing just seven
kilograms) showered over an
area of about 13 square
kilometres. Together these
became known as the Murchison
Meteorite.

It proved to be a very rare type
of stony meteorite, called a
carbonaceous chondrite, thought
to originate from comets. But it
was particularly interesting
because some of the chemicals it
was found to contain were very
similarto amino acids, the
building blocks of proteins and

twnning. and adimis deteat
by shthermyg trom the
scene.

Interestmgly, this
behaviour has only been
observed m g linnted
number of species
mcludimg black snakes
(Pscudechis spp.).
copperheads (Austrelaps
spp.) and some pyvthons.,
Although these combats
are usually very avilised.
some captuive pythons bite
ther opponents and
gouge at them with the
spur-hke remmnants of
thewr hind legs.

Excellent sources ot
mtormation on snake
ecology and behaviour
are Rack Shnes Australian
snakes: a natural listory
(1991) and Allen Greers
‘The biology and crolution
of Australian snakes (1998).

Geordie TorT is a

freelance science

writer and Martyn

, m's
Australian Museu

resident Naturalist.
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DNA. Although later proven to be
of non-biological origin, the
mysterious chemicals generated
so much interest that researchers
from two major US museums
came over and collected most of
the meteorite. Luckily, several
other institutions, including the
Australian Museum, managed to
secure many fragments.

One interesting feature of this
meteorite that hasn't received as
much attention is its distinctive
odour, which resembles that of
camphor or bitumen.

You can read more about the
Murchison Meteorite at
www.ast.cam.ac.uk/AAO/local/
wwwy/jab/astrobiology/
murchison.html|

Two male Carpet Pythons (Morelia spilota mcdowelli) in combat.
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Buzz Off Big Ears
aving problems with the
local elephant herd? Put
away the elephant gun and
bring on the bees.

Atrican Savanna Elephants
(Loxodonta africanda) consume
on average 110 tonnes of
tolage a vear, some of this
unavoidably coming from
local farms. For numbers to
mcrease, clephants must be
able to live m harmony with
the local people. Atrican
Honey Bees (Apis mellifera
scutellata). which are
notoriously aggressive
especially near ther hives,
could be the secret to
keeping elephants away from
the trees and crops of local

tarmers. and provide extra

mcome through sales
honev.

Fritz Vollrath (Oxtord
University) and lam
Dougtas-IFlanulton (Save the
Elephants) hung six
occupied and 30 unoccupied
hives on tever trees (Acacia
Nanthophloea) at a tavourite
clephant toraging sport.
Elephants damaged over 90
per cent ot the trees without
hives, while none of those
trees that had ‘hive” hives
were touched. Even empty
hives provided some
protection.

Elephants have an
excellent sense of smell and
the smell of a hive may deter
them from feeding in the
vicimty. However, they also

Bees may be just the ticket to stem some of the damage caused by African Savanna Elephants.

NATURI

have great heanng. and a
long memory. The
rescarchers played back
angry bee humming to wild
clephants and got mixed
reactions. While some
clephants 1ignored the sound.
many others, mcluding a
tame clephant that had been
stung four vears carher, were
visibly startled and backed
away. Perhaps bemg stung
by a swarm ot African
Honey Bees s not
somethimg an elephantas
likely to forget.

—V.W.

Ifthe ShoeFits. ..
Mmr men are obsessed
with the size of their

penis. No doubt this stems

AUSTIRAL A SPRING 2003



from the view that a longer
penis signities mereased
masculimty. Yet distinguishing
phallic fact trom tantasy can
be hard when the subject
MALTCT 1S SO SCNSItIVe.

Take toot size, tor example.
Many people say you can tell
the size of a man’s penis from
the size of his teet. Urologists
Jyoti Shah (St Mary's
Hospital) and Naim
Chnistopher (Umiversity
College Hospital) set out to
test this ‘myth” by measuring
the stretched penises of 104
patients. while taking note
of their shoe size and age.
Measured immediately atter
disrobing (to miinnise any
etfects of temperature).
stretched penis length has
been shown to be a vahd
estimate of erect length.

The men. aged between
17 and 84, had penis lengths
ranging trom 6—18
centimetres (median 13
centimetres) and UK shoe
$1zes 5.5—13 (meduan 9). but
the researchers could find no
stanstically signiticant
correlation between the two
sets of measurements. n
other words. large teet don't
mdicate a large pemis, and
viCe versa.

These results support the
tindings of Washington-based
Richard “Ihckie™ Edwards.
For the past eight vears he
has conducted an online
penis=size survey, i which
3.100 men measured their
own crect penises and
provided various other
measurements, imcluding foot
size. However, just as anglers
are known to exaggerate the
size of the fish they catch.
males tend to up the length
of their penmis when self-
reporting, so the results were
somewhat suspect. (Edwards
15 now conducting another
survey m which he 1s ottering
to do the measuring himself)

—GLH.

Can Fox-hunters
justify their sport?

The Fall of Darwin's
Finches?

he tinches of the

Galapagos Islands became
evolutionary icons as a result
of Charles Darwin’s 19th-
century observations. This
group ot 13 species
descended directly trom just

NATURI AUSTRALIA SPRING 2003

one ancestral species and
remains among the most
celebrated examples of
natural selection at work.
Now these legendary littdle
birds could be tacimg their
biggest evolutionary
challenge yet—>blood-

sucking maggots.

The larvae of introduced
thes were first discovered
intesting hatchlings in
Galapagos tinch nests by
ornithologists Birgit Fessl
and Sabme Tebbich, trom
Vienna's Konrad Lorenz
Institute, in 1997, They've

since idenutied three species



EIARLELL )

A Small Ground Finch {Geospiza fuliginosa) picks ticks from a Land Iguana (Conolophus subcristatus). Will these Galapagos Island finches be able to
survive the onslaught of blood-sucking maggots?

mfecting the birds, the most
common of which is
Philornis downsi.

Although larval Philornis
downsi survive on fresh
blood, adults teed on fruit
which 1 how they may have
accidentally been mtroduced
to the Galapagos. But
whichever way they arived,
the issue 1s now whether
Darwin’s tinches can survive
the alien blood-suckers.

Such parasites can hterally
sap the hte from their hosts
by causing anaemia. Fessl
and Tebbich also found
maggots burrowed mrto the
tlesh and organs ot tinch
nesthngs. Normally, hosts
would eventually evolve
detences. But Darwin’s
tinches have not vet had
tme to adapt and 1t

believed maggot infestations

10

may already be killmg more
than a quarter of nestlings on
some 1slands.

The researchers
documented that Philornis
dowrnsi alone mtected an
enormous 97 per cent of
finch nests on the island of
Santa Cruz and were present
on all the archipelago’s
mhabited slands mcluding
Isabela. This is home to the
rarest of Darwin’s tinches,
the crncally endangered
Mangrove Finch (Cactospiza
lieliobates). Parasitic tly larvae
could propel the species

towards extinction.

—K.McG.

Dare You to Eat Me!

N ext time you think
vou've found aphids
munchig on a plant in your
garden, take a closer look. It

could be the plant has tooled
Vou.

Some plants acuvely
imitate msects m order to
attract them, such as certain
orchids that mimic temale
bees so that the males are
encouraged to visit, and
pollmate. the plants. But
now Simcha Lev-Yadun and
Moshe Inbar (University of
Haifa-Oranim in lsrael)
argue it can work both ways.
Some plants, they say, mimic
msects to keep them at bay.

The stems, branches and
leatstalks of the burr plant
Nanthivnm trinmarinn are
covered m dots that look
remarkably like an
infestation of ants. Similarly,

the dark-coloured anthers ot

The stem of Xanthium trumarium.
Would you eat a plant that looked
like it was swarming with ants?

NATUR
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aspahim grass dangle from
areen flowers, lookimg all
the world like a cluster of
aphids. And the mmmature
seed pods of three wild
legume species (Pisim
fulvan, Latlynis ochiis and
Vicia peregring) resemble big
fat caterpillars.

What purpose could this
mumiery serve? The authors
argue these adaprations
protect plants from plant-
catng predators. While ants
are well known for their
aggressive and protective
traits, another study showed
that the root tly Delia radicium
was less likely to lay 1ts eggs
on plants with aphid
infestations (why risk laving

- eges on a plant that looks like
- itmay already be eaten by
the tme the larvae emerge?).

And what about looking

= like a caterpillar? Each of the

three ditterent legumes had

immature pods dotted with
conspicuous red spots. This
spot pattern is typical of
moth and buttertly
caterpillars and warns that
the grubs may be poisonous.
The plants cunningly cash n
on this strategy, putting
potential predators off

grazing on them pods.

—/Aa 1k

Wrapped with Love
he most important thing
about a gitt 1s the
WRppINng, or so recent
research on hunting spiders
shows.

As a courtship gite, the
male Pisaroa mivabilis will
wrap his prey i silk,
transtorming it into a white
round parcel. When he

A female hunting spider (Pisaura
mirabilis) clutches her egg sac
(and sometimes anything that
looks like an egg sac).

meets a female, he presents
this gitt to her and, 1t she
accepts 1t, he starts manng
with her almost immediately.

Pia Stalhandske from
Goteborg Umversity in
Sweden were curious about
why the spider first wraps
his prey i silk. Could 1t be
so that 1t resembles the
female’s egg sac? To find out,
she used watercolours to
paint the silk-wrapped prey
brown, or extra white, while
leaving others as they were
(naturally white). She tound
that the gitts painted white,
which had the same
brightness as egg sacs. were
the ones the temales grabbed
most quickly.

The temale has a very

strong mstnct to care tor her

Ecotours and Walking in Victoria's
High Country

Escape from the pressures of modern urban life and
experience the serenity of the High Country.

Relax. breathe in the clear moutain air. take time to smell
the fragrant bush scents and touch the smooth trunks of
sculptured snowgums.

Wander along lush fern-lined tracks beneath forests of old
growth eucalypts or across Alpine meadows to gaze over a
sea of mountains. The memories will last a lifetime.
On selected departures join naturalist guides researching
and monitoring populations of rare and threatened wildlife.
All ecotours and walks are graded from Very Easy to
Challenging and you can choose to cither camp or stay in
cosy High Country accomodation.

For full details of the current program contact Jenny:
Gippsland High Country Tours
PO Box 69, Bruthen Vie. 3885
Phone (03) 5157 3556 Fax (03) 5157 5539
Email: jennyghct@netspace.net.au
Est. 1987. Accredited Member VTOA
Advanced Ecotourism Accreditation (NEAP)
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MICHOLAS KES WILDFLIGHT

Humans have only been throwing things around for 19,000 years.

Thrust, not Thrown
umans are good at throwing. Take a look at the Guiness world records: a
haggis was hurled 55 metres; 98 metres tor javelin gets an Olympic gold;
and with the aid of an atlatl (or spear-throwing device that fits onto the end
of a spear) the record 1s over 258 metres. When did humans start chucking
things, and why?

The earliest (400,000-year-old) spears, trom Schoningen in Germany, were
mitially thought to be thrown because ot their aerodynamic design.
Moreover, spear throwing was inferred from the high degree of asymmetry
seen between the lett and right upper himb bones of Neanderthals and early
modern humans found around this ime. This asymmetry was assumed to
have been produced from the uneven forces experienced through one-
handed throwing, with the dominant (right) arm becoming stronger and
more robust than the left. However, as Daniel Schmitt and colleagues (IDuke
University) argue, two-handed thrusting could also have produced this right-
domimant pattern.

To test this 1dea, the researchers set up an experimental design to measure
torces acting on an aluminium spear thrust using two hands into a gymnastics
cushion. They discovered that the force imparted to the mam (rear) thrusting
arm can be 6.6 nmes that acting on the leading (guiding) arm. This would
result in corresponding difterences m strength and bone morphology in the
tWo arms.

The researchers also noted that the upper arm bones ot Neanderthals and
early modern humans were oval in cross-section, while those ot modern
humans less than about 19,000 years old were circular. A shift from thrusting
to throwing might explain this situation, as the torces apphed along the bone
during throwing are evenly distributed, as opposed to those applied during
stabbmg, which are not.

These findings suggest that big-game hunting with thrown spears only
became an mportant hunting tactic i the last 19,000 years, which also
happens to be when the first atlatls appear in the archaeological record.

—IRJB

egg sac, which would get
caten if left unattended. She
chngs tenaciously to 1t for
up to three weeks when her
spiderhings hatch. [t the egg
sac 1s experimentally
removed, the female
scarches trantcally for it.
Stalhandske believes the
males are exploiting the
temale’s maternal instinct to
clutch at an egg sac.

Occastonally a male will
stlk-wrap small tlowers or a
uscless exoskeleton. But as
long as 1t looks good, the
temale will accepr it,
proving that 1t’s not the
present that counts, but the
wrapping.

—V.W.

Through Ancient Eyes
could dinosaurs see n the
dark? With the last of
these ancient reptiles having
died out some 65 nullion
vears ago, this will surely

remain a rhetorical
question. But perhaps not.

A team led by Belinda
Chang (Yale University) has
managed to “recreate’ one
of the visual pigments of a
240-mlhon-year-old
archosaur, a member of the
group of reptiles that gave
rise to the dinosaurs. The
pigment, called rhodopsin,
plays a vital role m vision at
low light levels.

The scientists™ first step
Was to reconstruct an
cvolutionary tree, inking
the ancestral reptiles to a
variety of other vertebrates
includmg alligators,
pigeons, toads, goldtish and
cels. Placing cach ammal’s
rhodopsin gene sequence
on the tree, they then
worked back to calculate
what the archosaur’s
sequence would have
looked like.

Once they had what they
thought was the most

accurate version, they set
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Although fully female now, as a
youngster this Fossa would have
masqueraded as a male.

about reconstructing 1it.
svithesising large tragiments
of DNA, amplitymg them
INto numerous copies, and
then sticking them together
n the right order. The
resulting gene was then
mserted mto a culture of’
monkey cells, which began
manufacturing the ancient
archosaur rhodopsm.

When they analysed the
pigment’s properties, the
rescarchers tound that 1t was
most sensitive to hght
towards the red end ot the
spectrum. In this respect 1t s
siilar to that ot a modern
bird, which 1s probably not
surprismg given that birds
are the direct descendants of’
dimosaurs. However. the

vested that

tal

results also sug

was at least as good as a
modern-day mammal’s,
giving rise to the mtriguing
noton that they. and hence
the diosaurs, were
nocturnal.

Butch Fossa

M ost adolescents go
through a dithcult

period. but hife for a young

temale Fossa must be

particularly contusing.

ferox) s a large predator

related to civets tound only
on the sland of Madagascar.
Early last century, 1t was
noticed that some temale

Fossas possessed male-hke

the archosaur’s night vision

(4
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enlarged spmy clitors that
resembled a penis. This so-
called masculinisation is seen
i a number of other
mammals including Spotted
Hyenas (Crocuta crocuta).

A team led by Clare
Hlawkins (Umversity of
Aberdeen, UK) travelled to
the world’s tourth largest
island to mvesugate the
nature of these gender
benders. The eight juvenile
temales they caught did
mdeed have a number of
masculine features, but
strangely (and umquely
among mammals) these
features were transient,
bemg most noticeable
Fossas between one and two
vears of age.

Masculimisation i other
animals has been put down

to either a need to be more

agaressive—achieved
through mncreased levels of
testosterone, which m turn

cause the development of

masculime features—or social
reasons, with male-like
genitahia bemg important tor
determming status m a
group and allowing temales
to control which males

mate with them.

But female Fossas aren't
particularly aggressive and
don’t have icreased levels of
testosterone. Females are
also typically solitary, so
masculimisation wouldn't
offer any direct social
benefits.

The researchers believe
that it’s this desire to be lett
alone that has led to the
development of masculine
features. Because females are

sohtary and only have a brief

penod when they are
sexually receptive, males
may attempt to mate with
any temale they encounter.
Resembling a male could
stop the voung temales
bemg harassed by suitors,
which can lead to mjury.
Masculinisation also
comcides with the tme
when young female Fossas
are dispersing, so looking
ke a male may stop them
from bemng attacked by

territorial females.

— Gl

The Big Die Young
ne of the downsides of
bemg male 1s that you
tend to die younger. Perhaps
this 1s because males take
more risks than females as
they slog 1t out with one

another to take control of a

A mating pair of Southern Elephant Seals (Mirounga leonina). Being big is good, but it has its downside.
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territory or mate. However,
new research by Sarah
Moore and Kenneth Wilson
(University of Surling, UK)
has tfound that most males
are also more susceptible
than females to parasites, and
this may be hastenimg their
demise.

Moore and Wilson
compared the parasitic
mtection rates, relative sizes
and life spans of 106
mammal species and found
that the larger the male 1s
relative to the female, the
more parasites he has. When
they looked at the relanvely
tew species where the temale
1 larger than the male, they
tound the same thing
happening 1 reverse: the
girls have more parasites than
the boys. This would appear
to rule out the idea that

higher levels of testosterone

mn males—thought to lower
Immunity—is responsible tor
mcreased mortality.

So perhaps there’s nothing
spectal about blokes: 1ts just
that males tend to be bigger
and eat more, and so offer a
larger target to parasites.

—A.T

Roses Are Red, Violets
Are...2
In some parts of the world,

the sky 1sn't blue. That s
to say, the people who live
there don't call 1t blue, and
May not even perceive it as
bemg blue.

Many languages don't spht
the visible spectrum up
the same way that Enghsh
does. In some, there 1s no
distmcton between green
and blue, and n others no
distmction between blue and
dark. More than a century of
study has failed to produce
an adequate explanation for
this peculiar state ot attairs,
but now Delwm Lindsey and
Angela Brown (Ohio State
University) think they may

AUSTIRALIA SPRING 2003



Tropical paradox? People who are surrounded in blue can end up being

blind to it.

have found the answer.

After reviewing 203
languages. the researchers
tound that those people
who lacked a term tor blue
tended to come from
regions where the level of
UV m sunhght was high—
tvpically arcas close to the
cquator. Speakers ot these
languages also tended to
have a ngher prevalence of
blue-vellow colour
deficiency. Lindsey and
Brown suggest that both of’
these effects are the result of
damage to the eye caused by
UV hght.

As we age, vellow
pigments build up m the
lenses of our eyes, causing
the density ot the lens to
increase and hghe at the
blue end of the spectrum to
be absorbed. Exposure to
UVB accelerates ths
process. The researchers

asked voung Enghsh-

speaking volunteers to name

a variery of colours as
viewed through clear and
vellowed lenses of varving
densiies. They tound that
as older, UVB-damaged
lenses were simulated, the
subjects were less hikely to
use blue to deseribe a
colour and more hkely to
use green.

=T

Killers from the Deep
E\’cr'y winter, one of the
worlds largest animal

aggregations forms i
Norway. Packed nghtly
together 1 dense layvers
the deep, dark tjords,
schools ot herring (Clupea
harengus) contan up to 40
billion imdwaduals. Ten
nulhon tonnes ot fish 1s hard
to overlook it vou are a
hungry Killer Whale
(Oreinus orca). Bue the
challenge tor daylight-

NATURE AUSTRALIA SPRIMNG 2003

huntng whales hes

bringing these grear balls of

tish to the surface tor easy
pickings.

Leit Nottestad (Institute
ot Marine Research
Norway) and colleagues
observed deep-water
huntung on tour occasions.
By monitormyg the school
size of herrng using sonar,
and tracking the whales and
herrmg with an

Large groups of Killer Whales work
together to raise enormous schools
of herring to the surface.

echosounder. the scientists
were able to piece together
the attacks.

Beoween 22 and 46 Killer
Whales gather together at
the surtace betore diving
160-180 metres through the
dense layer of hernng.
Throughout the hunt the

whales vocalise to one

15



another, coordinating ther
actons as a group. The
whales drive enormous
groups of herring upwards,
herding over 25 tonnes
(75.000 mdividuals) to the
surtace. Onee they are in
shallower waters, the whales

steer the herrmg mto ever-

ughter balls by flashing thewr

16

white bellies, and kill and
stun them usmg tal slaps.
Then 1t’s simply a matter of
gorging repeatedly.

—K.H.

Sayit with Leaves
lants have been using
Hloral tragrances to attract
msect pollinators for nullions

of vears. According to recent
research, however, it's not
only tlowers that can
produce these scents.
Mathilde Dufay and
colleagues, from the CNRS
m France, made the
discovery whle studyimg the
European Dwart Palim
(Chamacrops hnlis), a

NATURL

It's the leaves, not the flowers, of
the European DwarfPalm that
bring on the pollinators.

Mediterrancan coastal native
pollinated by just one msect
species—the weevil
Derclonnis chamaeropsis.

The researchers found
that. although the palin
Cmits a strong fragrance
when “advertising for
pollinators, 1t doesn't
actually come from the
plant’s tlowers. Most 1s
produced by unusual and
previously undescribed leat
structures, which appear, so
far. to be unmque among
tlowerg plants.

The palm’s tlowers do
produce a weak odour but
the weevils are not mterested
m this. They are mstead
drawn from relatively long
distances to the leat
fragrance.

Chenncal mvesngations
tound that the feeble scent
produced by the tlowers
contans none of the
compounds normally
charactenstue of tloral
aromas. In contrast, the
pertume produced by the
leaves contams mamly
monoterpenes and
sesquiterpenes, compounds
that are common m the
Hloral scents of other plants.

Although the discovery
explams how the palm
attracts pollimators, the cues
it then uses to steer the
weevils from its leaves to s
flowers where they are
needed reman unexplaned.

Why the palm developed
this unusual syseem may be
due, the researchers believe.
to the diserete placement of
the tlowers. These are
enclosed ughtly wathin
braces at the base of the leat
stalks and are often Indden
by older leaves. It possible
the aroma-producmg leat’

organs evolved because the
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palm’s leaves were in a better
position to broadcast scent.
—K.McG.

Frog Hollows
n s anyone who's spent a
night n the jungle can
tell vou, 1t’s a noisy place.
Now scientists have
discovered that one small
Bornean frog has developed
a novel approach to making
1selt heard: by explowing the
acoustics of 1ts water-tilled
hollow:

Male Bornean Tree-hole
Frogs (Metaphrynella sundana)
live n partally filled tree
trunk cavities, which act as
both egg deposition site and
sound stage tor their
amorous broadcasts. One
might mmagime that simgimg
n a hole should dampen the
call, but Byorn Lardner (Freld
Museum ot Natural History,
Chicago) and Maklarm bin
Lakim (Sabah Parks,

Librar
Box 7
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Malaysia) noticed that the
calls of the two-centimetre-
long trogs could be heard up
to 50 metres away in dense
torest.

Intrigued, they placed a
calling male w a part-illed
plastic tube, and analysed the
pitch of the trog’s call as the
water level was slowly
reduced. Imually the frog
changed pitch erraucally
until 1t hit the note that
matched the resonant
properties of the contamer
and amplified the call.
Gradually over the next
several mmutes, the frog
lowered 1ts pitch by 115
Hertz, to keep i tune with
the falling water levels.
Eventually 1t lost track, and
started singing erratcally m
scarch ot the acoustic sweet

spot again.

Although several species ot

crickets and burrowing trogs

are known to use their
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The Bornean Tree-hole Frog broadcasts its call from its hollow.
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burrows to amplity calls, the
rescarchers say this is the first
evidence of an anmmal not
only samplimg resonance
properties, but also
adaptively adjusting its call
pitch to suit the ambient
conditions.

—IR.S.

Giant Sperm Wars

everal years ago. the

longest sperm known to
science was discovered and 1t
belonged to one of the
smallest ammals, the vinegar
tly Drosophila bifirca. Tt was
nearly six centimetres long,
about 20 umes the male’s
body length. Not all vinegar
thes have long sperm.
however: some species
produce lots of short sperm
(rather than tew long). But

what 1s the driving torce

18

The longest sperm

Rroun to science was discovered

and it belonged to one of the

smallest animals.

behind the evolution of tew
long or many short sperm?
Female choice. say Syracuse
University's Gary Miller and
Scott Pitmick.

Just as males vary m sperm
length. so too do temales
vary m the size of their
spernm-storage organs. In a
series of experiments using
the closely related vinegar
tly Drosophila melanogaster,
successive generations of
temales with either long or
short storage organs were

cach mated several times

with males with either long
or short sperm, and the
paternity of their progeny
identtied. (Sperm length
and storage-organ length n
these populations had been
manipulated using
laboratory-breeding
techniques.)

Miller and Pitnick found
that the sperm ot all males
competed equally mside

temales with short sperm-

storage organs, but the larger

the tfemale’s storage organ.

the greater the advantage of

NATURI

males with longer sperm.
According to the
researchers. 1t s the length
ot the temale’s sperm-
storage organ that dnves the
evolution of sperm length.
What drives the evolution
of female sperm-storage
length 1s unknown.

That temale choice can
rapidly drive sperm meo
outrageous variations of size
and shape has signiticant
1mplications tor biodiversity.
This 1s because sperm from
one population can quickly
become msmatched and
reproductively mceompatible
with temales of other
populations.

—RS.

It's the female vinegar fly
(Drosophila) that determines the
size of the male’s sperm.
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Ancient hand-held weights or ‘halteres’: the real things and as depicted on Greco-Roman vases.

Performance-enhancing
Slugs
“ and-held weights
(halteres) were first used
m the 18th Olympic Games
of 708 BC. Greek vases
clearly show athletes
gripping slugs of stone and
lead during the long jump,
thrusting them forward at
takeott and back agam
betore landing. But were
these slugs introduced to
enhance pertormance, or to
mcrease the challenge of the
event?

Alberto Mmetti and Luca
Ardigd (Manchester
Metropolitan University)
argued theorencally that a
weight-loaded jump would
be longer than an unloaded
Jump it the takeott speeds
were the same. Thrusting
the weights backwards
betore landing would also
propel the jumper farther
forward. But in a real-lite

situation, can takeoft speeds

NATURE AUSTRALIA SPRING

be the same with the added
weights? Surely the extra
weight would reduce the
speed?

Trials on tour volunteers
showed that lead slugs do
mdeed mcrease both takeott
speed and maximum vertical
height, resulting n a greater
leap torward for all long

Jumpers. However,

mathemaucal models predict
that there are no advantages
when the halteres are
heavier than ten kilograms.
Allowing for extra muscle
mass i the upper hmbs and
other effects, best
performances were predicted
with weights in the two-to-
nie-kilogram range—just
what the archacological
record has uncovered.
No-one knows how the
ancient Olympians worked
out that extra weights are
performance enhancing.
Following World Cup
cricketer Shane Warne's

2003

explanation for takig illegal
diuretcs. perhaps one of the
Greek athlete’s mums

thought it would be a good

1dea.
—R.E
QUICK QUIL
1. What is the predominant colour of an Ulysses

Swallowrail Butterfly?

2. 1 hich famons four-legged animal was euthanised on
Valentine’s Day 20032

3. 1What does SARS stand for?

&. 1hich Australian mammalogist wrote the Quarterly
Fssay “Beautiful Lies” (2003)?

Q. What do plants called ‘ornithocoprophiles' thrive on?

6. 11 %ere is the only known population of Gilbert'’s
Potoroos?

1. What is another name for the introduced Brown Rar?

8. Docs a person weigh more on carper or on hard floor?

9. Whar is the world’s largest living penguin?

10. How do archeifish obtain their prey?

(Answers on page 83)
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THE BACKYARD NATURALIST

For all their fragile appearance Spotted Pardalotes

are surprisingly fearless.

HEN IT COMES

expermmentation with meat,

TO SERIOUS

I flop spmelessly mto  the
chicken and vellow-belly bag. Some
exotic dishes, marmated and cremaced,
I can handle, and i this category | can
contess o Grant
White-tarled Rat and Palim Cockatoo.
But uncooked. the story 1s a different

Camel,  Donkey.

Spotted Pardalote

Pardalotus punctatus

Classification
Family Pardalotidae. Smallest of
4-5 species.

Identification

Tiny, dumpy and ‘finch-like".
Black head, wings and tail, all
spotted white. White eyebrow,
grey cheeks, fawn belly,
chestnut-red  rump,  yellow
under tail. Male with yellow
throat, female’s throat cream.

Distribution

Forests and woodlands of
eastern and southern Aust. from
Cairns to Adelaide. Also in Tas.
and south-west corner of WA.

Biology

Eats insects (mostly lerps/
psyllids) and spiders. Breeds
mid-winter to mid-summer. Lays
3-7 pearly white eggs,
incubates for 14 days.

kettle of fish. Oysters and sashimn can't
even make it halt way down the pitch
without getting bowled out for a duck.
And. generally speaking, any anumal
secretions other than nulk and honey
are strictly verboten.

Some  people with more mtrepid
taste buds. however, are able to enjoy

the tull spectrum ot things secreted and

Constant bullying
lies at the root of
why Spotted Pardalotes
nest in the relative
safety of an
undergrotnd
tunnel.

discharged. from the bile of Asian

Black Bears to the spictle-made nests of

cave swiftlets. Connoisseurs of” these
types of food are, however, not himited
to the human species. The diet of the
uny native Spotted Pardalote (Pardalotis
prnctatis) consists mostly of a chunky
slurry ot nests. But not bird nests, psyl-
lid nests. Psylhds (pronounced silhdy)
are small sap-sucking  bugs. Some
spectes are tound only on cucalype
leaves and hve under crusty scales called
lerps. Lerps, o turn, are dry, waxy,
lenul-sized, cockle-shelled  umbrellas
bule from sugary secretions that ooze
from a psylhd’s anus. The psylhd

nymph hides under the frame of the
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protective lerp and the two  grow
together as the bug sucks away ac the
leat under s teet.

As astonishing as it sounds ftor these
plastic-looking lids, lerps are remarkably
good to cat, being composed of dex-
trin, amylose, amylopectn and complex
polymers of glucose. Whenever I come
across lerpy leaves within reach, I pull
off a spray and mbble on the waxy
sequins. Most of the nme the tlavour
cvokes smouldering memories ot com-
munion bread and church candles, but
sometimes  the mmage  gets muddied
when | recall what part ot the psyllid
produced the lerp.

Quite apart from keepig the sun,
rain and most predators ott a sucking
psvllids back, the lerp, as any gardener
knows, keeps msecucide sprays out as
well. With s degree of protecnion,
lerp-producing psylhds, when  they
occur m large numbers, can - cause
extensive defoliation and even death ot
trees. But reliet tor sore gums 1s m the
air. Listen, and a persistent ticking ot
busy beaks up 1 the canopy will betray
the presence of Spotted Pardalotes, lerp
lovers on a break-and-enter mission
mopping up the scales and the psylhd
nymphs underneath.

A Spotted Pardalote, also once called
Spotted  Diamondbird. 15 one ot the
most nuniscule and beauntul ot Aus-
trahan birds, bemg a plump. nime-cen-
umetre, nine-gram ball ot vellows, reds,
blacks and grevs, the top of which has
been spangled m a shower ot diamond-
like spots. For a uny bird, 1ts beak s
stout and powertul and, it you look
carctully at the upper mandible. there’s
a very sharp hawk-hke ‘tooth” that
torms at the up, presumably from all the
lerp-pnzing.

For all cher fragile. moth-hke appear-
ance, Spotted Pardalotes are surpnsimg-
Iy fearless and will approach humans to
withm an arm’s length. | remember as a
ten-year-old the first good look | ever
had of one was when | simply grabbed
a4 temale chat was hovering mquisitively
m front of my face.

Unfortunately for Spoteed Pardalotes,
the value of lerps as a tood resource has
not escaped the attenton of many other
(larger) birds. namely honeyeaters, and
more  specitically  that rubbernecked
paragon ot impudence and aggression,

o
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the Nowsy Mimer (Manorina melanocepha-
[a). Pardalote researcher and ecologist
John Womarskr  (Northern  Territory
Department of Intrastructure, Planning
and Environment) has calculated that
between tive and ten per cent of a Spot-
ted Pardalote’s day 1s wasted escaping
trom the attacks of bigger and more
covetous lerp-lords like  the Noisy
Mmer. He has suggested that this con-
stant bullving lies at the root of why
Spotted Pardalotes nest - the relative
safety of an underground tunnel.

This burrow 1s dnlled up to a metre
mto the side ot a creek bank. compost
heap or road cutting. And how well the
tps of my fingers recall that cosy ball of
shredded bark at the end of the cunnel!
Spotted Pardalotes are incredibly torgiv-
mg. As a young teenager | used to find
therr nesting holes down 1 the creck
bank irresistible. By tunnelling in a few
teet trom the hole and at a ditferent
angle. vou could converge m on the
nesting chamber and with a torch watch
the daily progress of the spotty family. A
few clay plugs pushed into the observa-
after cach wvisit and the

tion tunnel

oed to the mtru-

pardalotes never twigg

slon.

But they dont alwavs nest i the
ground. Pans have regularly and suc-
cesstully used a hanging basket ot ferns
under our pergola, and I have read of
people having successtully encouraged
Spotted Pardalotes to nest i drimage
pipes hung horzontally under the
caves.

During the nesting season trom mid-
winter to summer, the male defends an
area as large as four hectares around s
and his partner’s burrow. But after rais-
g up to three broods, they put mimmimg
and parenuing behind  them and jom
large quiet flocks that can be seen tlut-
tering m a slow dribbling procession
from treetop to  treetop. Normally
flocks number berween 10 and 12 birds,
but up to 1,000 mdividuals have been
recorded - late-summer aggregations
(mteresungly. these are composed most-
Iy of females and juveniles).

The tlocks dntt and wander, often
over long distances (one idividual was
banded in Adelaide then recorded nest-
mmg . Melbourne nine months later).
They search tor warm lowlands m win-

ter, cool highlands m summer and, of
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A male Spotted Pardalote brings nesting material to his burrow.

course, outbreaks of psyllids that are
probably detected trom the air by the
droopimg, brown canopy shown by suf-
tering trees.

It could be said that a pardalote’s hte

1s divided between treating disease of

the gums and drilling tunnels among
the roots. Smack of another profession?
(No wonder they wear diamonds!) But

no, these hetle gum doctors are really

Just humble gleaners.

FURTHER READING

Higgins, [ & Peter, |V feds), 2002,
Handbook of Australian. New
Zealand and Antarctic birds. Vol. 6.
Pardalotes to shinke-thrushes. Oxford
University Press: Melbonrne.

D STEVE VAN DYCK 1S SENIOR
CURATOR OF VERTEBRATES AT THE
QUEENSLAND MUSEUM WIHERE HE HAS
WORKED SINCE 1975.
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RARE & ENDANGERED

The Colonial Spider is known front only four populations across
a small area of south-castern New South Wales.

N ONEW SOouTH WALES, OVER 750
plant and anmmal species have been
The
ened-species hst mcludes many mam-

listed as threatened. threat-
mals, fishes, repules, trogs and birds, but
only two species of mvertebrates. It s a
stmilar story  nationally.  Invertebrates
such as msects, spiders and crustaceans
are poorly represented on such hists,
which s surprismg given that they
comprise the most diverse and abundant
group of anmmals on the planet. Their
poor representation  on  threatened-
spectes lists does not retlect the healthy
status of mvertebrate communities 1
Australia, but merely our lack of knowl-
edge about most species.

The Colonial Spider (Badimna socialis)
15 Just one of over 2,000 spider species
described - Austraha. It s currently
known from only tour populations
across a small area of south-castern New
South Wales 1 the Jenolan, Abercrom-
bie, Wombevan and Colong  Caves
region.  where 1t mhabits  limestone
arches or cave entrances. In these few
locations 1t 1s generally present i large
numbers, but while the spider 15 not
currently hsted as threatened. 1t may be
considered rare because of its very im-
ited distribution and speciahised habitat.
Cave entrances and arches are biologi-
cally - diverse habitats where cave and
surface faunas mix. The entrance and
arches provide spiders with protection
from the extremes of weather and an
abundant supply of msect prey.

Unlike most spiders, which are soh-
tary, the Colomal Spider hves i groups.
[t 15 one of only around 20 spiders

worldwide that displays commumnal or

soctal traits. The degree of interaction

among  mdividual  Colonal Spiders
remains unknown, but they take therr
name trom their colonial or communal
web-bulding behaviour. The webs are
untidy. woolly sheets of silk with tunnel
openings. The webs of individual spi-
ders are buile alongside cach other so
that they overlap and create a conunu-
ous sheet that may cover several square
metres of the cave roof. The webs are a
particularly  prominent teature i the
roofs of the Grand Arch at Jenolan
Arch at

Abercrombie Caves, and ofien have a

Caves and the Abercrombie

blue-green sheen that results from light
retlecting off” the many fine silk tibres
that make up cach web.

The Colonal Spider s closely related
to the Black House Spider (Badumimna
insignis) that adorns window corners,
door trames and caves 1 houses
throughout southern Australia. Tt s
likely that the Colonial Spider diverged

tfrom 1ts relatives and developed 1ts com-

munal litestyle to make etticient use of

the specialised  habitat. Colomal and
Black House Spiders belong to a group
known as cribellate spiders, which 1s 1
reterence to the silk used m their webs.
Cribellate silk 1 made from many mat-
ted microscopic silk fibrils. Webs made
ot ¢crbellate silk tunction without sucky
glue and rely on the dense woolly net-
work of silk fibres and other poorly
understood properties (such as electro-
static charge ettects) to entangle prey.
Just as spider webs catch airborne
prey. they are also etticient in capturing
arrborne particles of dust and pollutants.

Because spiders groom themselves regu-

Ly by drawing their legs through their

mouthparts and also eat their silk web-
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bing, they are hikely to mgest pollutants
that may accumulate on their webs. My
colleagues and I analysed  webs trom
populations at Jenolan.  Abercrombie
and - Wombeyan  Caves to assess and
identity possible threats to the popula-
Webs

Arch, tor example. were found to be

tons. trom the Abercrombie
high m phosphate. which could be
attributed to the guano of Welcome
Swallows  (Hirundo  neoxena)  that  also
share the arch. hgh concentrations of
sulphate were detected in webs trom the
Grand Arch at Jenolan Caves. which
retlects the presence of the mmeral gyp-
sum (calcium sulphate) i the hmestone,
Levels of Tead and zine were also partic-
ularly high m webs trom Jenolan Caves,
an etfect potentially actrbutable o
emissions from motor vehicles that trav-
el through the Grand Arch. Whether
this and other factors, like wind turbu-
lence and Ingh dust loads m the webs,
are contributing sigmticanty to  the
patchy distribution of Colonial Spiders
seen m the Arch remams uncertain, but
it does suggest the need tor continued
monitoring of this spider population.
Research on the Colonnal Spider,
besides  highhighung potennal  threats
and assisting management of the species.
has provided a tool that can be apphed
more broadly to environmental moni-
toring - habitats bevond the  caves
mvestigated  here. Further research s
needed to explore the distribution of
the spectes and socual meeraction among
individuals. No doubt there are many
more

rare mvertebrates out there that

need to be idcnnﬁcd. researched .lnd

managed.

FURTHER READING
Foelix, R.1:, 1982, Biology of spiders.
Harvard University Press: Cambridge.

Hose, G, James, VL & Gray, MR,
2002. Spider webs as environmental
indicators. Environ. Pollution 120):
725-733.

DIk GRANT HOSE 18 A RESEARCH
FELLOW IN 1HE INSTHTUTE OF WATER
AND ENvIRONMINTAL RiEsource
MANAGEMENT AT 1THTE UNIVERSITY
OF TECHNOLOGY, SYDNEY. s
RESEARCH INTERESTS INCLUDE CAVY
ECOLOGY AND FCOTOXICOLOGY.
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WILD THINGS

1080 plants

1O8O plants may have saved many marsupials

from doon.

ONQUEST  OF
Homo sapiens has been mmpeded

HHE WORIED  BY

n many regions of the globe by
other species, notably those that harm
people. their crops and livestock. In a
stnking example trom the 19th century,
expansion ot the Enghish mto Western
Australia was stymied by poisonous
plants. When setders led themr herds and
tlocks
their stock

woodlands east ot Perth,
The

fatahties proved a worse bhight than

mto

often died. mystery

droughts, fires, tloods and the spears ot

attronted Abongimes. In 1840 amateur
botamist James Drummond showed that
the deaths were due to certan pea-
bushes  (Gastrolobinm species). These
plants were later found to contain one
ot the most toxic substances known.
1080

cighty”) or sochum monotluoroacetate,

compound (pronounced  “ten
the acnive ingredient i Dingo, Fox and
Rabbit baits. These 1080 or poison

plamts had to be uprooted from pastures

BY TIM LOW
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Sandplain Poison is the plant to which Numbats
in Dryandra Woodland may owe their survival.
It grows there prolifically but otherwise is nota
widespread plant.

betore settlement could proceed.

The Western Australian wheat belt,
over-cleared and  bhighted by salinity
today, 15 acknowledged as 4 dire exam-
ple of over-development. Undoubtedly,
many unique plants were bulldozed into
oblivion betore they were  discovered
and named. But the situation would be
even worse today were it not for 1080
plants.  Some ot the major nature
reserves survived only because  they
were too rugged tor wheat and ren-
dered unsate tor grazing by the poison
plants.

[0S0 plants may also have saved many
marsupials trom doom. Austraha has the
world's worst record of mammal extine-
tons and, although we don't know the
exact reasons why, Foxes no  doubt
plaved a key role. Extimctions were maost
dramatic m the south-castern third of
maimland Australia where Foxes reached
peak  numbers, lowest m Tasmania
where Foxes did not estabhsh, and low
m northern  Australia where  Foxes
TCIAIN SParse.

The conquest ot south-western Aus-
traha by Foxes. like conquest by the
Enghsh. was evidently slowed down by
poison plants. Many native ammals m
the south-west have evolved a ngh tol-
erance for 1080 by teeding upon these
plants. As legumes with mitrogen-tixig
roots, the poison plants are nghly nuen-
tous. Western Grey Kungaroos (A lacro-
pus puliginosus) rely on them tor up toa
quarter ot their diet. Toxicity trials have
shown that Common Brusheal Possums
(Trichosurus vulpecula) m the south-west
can endure 130 tmes as much tluoroac-
ctate as Common Brusheals trom the
cast. 1080 tolerance 15 widespread
among mammals, birds and reptiles m
the  south-west.  Predators suchas
Rosenbergs Momtors (Faranis rosenber-
¢i) presumably  evolved nmmunity by

ST o prey that
teeding on msccts and other prey th

browse these plants. [ngested r111<)1'(?‘lt‘-
ctate may take a day or two to be L'l”}"
imated. which means that a Fox or Cat
dining on possum south-westert
Australia tuns a risk of bemng po

n carnvore’s fer

l\OllCd

. : ul-
(or it the dose 1s Tow, |

e Jiewve this
1ty nay sutter). Biologists beheve

2003
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toxic effect has suppressed Fox numbers
in south-western Australia, which helps
explain why Numbats (Mynmnecobins fas-
catus), Red-tailed Phascogales (Phasco-
gale calura), Brush-tailed Bettongs (Ber-
tongia penicillata) and  Western  Quolls
(Dasynrus  geoffroii) survived here and
nowhere else. (Density of woodland
understorey and habitat fragmentation
may be factors too.) These mammals
once ranged as far east as inland New
South Wales, but survive today only n
the broad region where 1080 plants
grow.

In Dryandra Woodland, famed for its
Numbats, the dominant shrub s Sand-
plamn Poison (Gastrolobivm microcarpun).
Most of the Numbats I've seen at
Dryandra were toraging near the shelter
of these plants. Today, under Operation
Western  Shield, national parks and
other south-western reserves are regu-
larly baited with 1080, greatly comple-
menting the aid conterred by the toxic
plants. 1080 baits are sate tor teral-ani-
mal control 1 this region because the
native fauna 1s so tolerant—quolls do
not die 1t they swallow a bait. Thanks to
baiting. Numbat, bettong and quoll
numbers are rising, and authorines are
returning them to reserves where they
vanished long ago. Western Australia 1s
now a world leader i anumal reintro-
ductions.

1080 plants are by no means contined
to south-western Australia. Fluoroac-
etate was first 1solated from a toxic
Atrican legume, and was later detected
m a South American species. lt also
occurs in one Gastrolobinm (1esert Poi-
son Bush, G grandiflonm) that ranges
across northern Australia (the others are
confined to the south-west). ltis some-
tmes produced by Georgina Gidgee
(Acacia georginae), a wattle tound in the
Northern Territory and north-western
Queensland that occasionally  poisons
Cautle. But the centre for 1080-produc-
g shrubs remains south-western Aus-
traha, home to more than 40 species.

The 1rony today is that more than a
dozen Gastrolobinum species are now rare,
mainly due to persecution by farmers.
Hook-point Poison (G hamulosinn) s
known from only 230 plants, and Gran-
e Poison (G graniticnn) has a global
population below 850. In the eyes of

many, poiwson bushes have gone from
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Crinkle-leaf Poison (Gastrolobium villosum) was one of the first poison bushes encountered by
Sheep because it grows freely in the Darling Range on the outskirts of Perth.

plants people despise to plants worthy
of conservation. Given their special role
m conserving  Austraha’s  bodiversity,
the least we can do tor these plants 1
afford them a promising tuture.

FURTHER READING
Everist, S.L., 1974. Poisonous plants of
Australia. Angus & Robertson: Sydney.

Fopper, S., 1991, Poison peas: deadly
protectors. Landscope 6(-+4): 44-50).

Tivige, L.E. & King, D.R., 1991. The
impact of fliworoacetate-bearing vegetation on
native Australian fauna: a review. Oikos
61 412—430.

Tim Low 1S A BRISBANE-BASED
BIOLOGIST AND WRITER. [-hs
MOST RECENT BOOK, THE NEIV
NATURE (PENGUIN, 2002), WON
THE 2002 \WESTFIELD/ WAVERLEY
AWARD FOR EXCEL1ENCE

IN RESEARCII.
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Leadbeater’s Possum is a highly agile and rapidly moving arboreal marsupial. Here it is climbing on
small branches to collect pollen and nectar from flowers.

28

1 1S DUSK IN A PATCH OF Ol -

growth Mountam Ash forest iy

the Cenural Fhghlands of Victo-

ria. The calls of the daytime

birds begm to wane. signalling
the changeover to the anmal mghe
shitt—owls, mghtars and an extraordi-
nary diversity of possums and ghders.
Halt an hour later a large pogsum
emerges tron a hollow halfway up a
trunk. There’s a ram of scats as the ani-
mal reheves itselt atter a long day asleep
m ats nest tree. Ioas the recently recog-
msed and renamed Mountam Brushtal
Possw (‘Trichosurus cunninglamii). and
one of cight ditferent species of pos-
sums and ghders that hve m the area.
From smallest to largest. they are the
Feathertail  Ghider,  Eastern-Pygmy-
possuni. Sugar  Ghder.  Leadbeater’s
Possum, Yellow-bellied Ghder. Com-
mon Rmgratl Possum., Greater Ghder
and Mountam Brusheail Possum. But
how can so many species trom the one

broad group coexist i the same torest?

INCE 1983, AND WT111 THE HELP QI
Smm'c than  4.500  volunteer
observers, we have been collecting
data on possum and ghder ecology and
behaviour m the Mountam Ash forests
of Victoria. These data show mpor-
tant difterences m the habitat require-
ments ot cach species of possum and
ghder. For example. less than eight per
cent of Mountain Ash ftorests are cur-
rently sitable tor Leadbeaters Possum
(Gymmobelideus leadbeater—one of the
faunal ciblems of Victona and an
endangered species that sends toresters
and  conservanomists  alike  nto
apoplexy. The species typically oceurs
in both old-growth forest and young
regrowth forests where there are many
hollow trees tor nesting and numerous
understorey wattles tor food (see “Str-
ring  the  Possum™.  Nanre Aust.
Autumn  2002). In contrast, the
Greater Ghider  (Petauroides volans) 1
most likely to be found m old-growth
stands.  The  Yellow-belhed  Ghder
(Petanrus australis) also shows a prefer-
ence tor old-growth torest and m this
region 1t occurs alimost exclusively m
Mountam  Ash  landscapes  within
closed catchments set aside tor water
production, where such stands are

extensive and  largely unh:lgmcntt‘d-
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Most Greater Gliders in Mountain Ash forests
are black with a white underbelly.
Predominately white-coloured animals are
uncommon, although nearly all the animals in a
small population near the town of Healesville
are white.

We believe such differences are impor-
tant for the coexistence of these an-
mals.

Despite the ditferent habitat preter-
ences. there 1s one teature that almost all
the species have in common—an abun-
dance ot trees with hollows, without
which the majority of possums and
ghders simply cannot survive. The one
exception 15 the Common  Rmgtail
Possum (Psendocheins peregrinus). which
builds a nest (or drey) mm dense foliage,
although many individuals sull preter to
use hollows m the cool, wet environ-
ments of Mountain Ash forest.

Possums and gliders do not occupy
Just any hollow. They can be very selec-
uve m what they choose, perhaps

because they spend up to 75 per cent of

themr lives hving mside them. Not only
do ammuals vary m their choice ot hol-

Like almost all species of possums and gliders
in the Mountain Ash forests of Victoria the
Yellow-bellied Glider is dependent on large
trees with hollows in which to nest and shelter.

MATURE AUSTRAIIA SPRING 2003
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low' tree species. but also the tree height.

diameter and levels of wee  decay.
nicluding number and tvpes ot cavities.
For example. Leadbeater’s Possums pre-
ter short but large-chameter hollow trees
that are well decayed. In contrast. close-
v related Sugar Ghders (Petaurus brevi-
ceps) opt tor trees with numerous long
shts or fissures. Greater Ghiders most
often use very tall trees i the early

stages of decay. Perhaps these tall wees

agive Greater Ghiders (the least agile ot

Australlan marsupial gliders) the best
tlving start” to the mght—allowing
them to move long distances away from
therr nest sites. Staving close to a nest

tree (for teedimg or socialismg) 1s not a

good strategy because 1t nmght attract

predators like owls.

Difterences m the preferred types of

nesting trees allow possums and ghiders
to ‘divvy up’ a key resource m the tor-
est. Sharmyg ot the same nest tree by dif-
ferent species 1s rare (less than two per
cent of cases) and. when at occurs, 18
typrcally berween a large species (such as
a Greater Glider) and a small one (such
as | eadbeaters Possum). Flowever, as
always m ecology. some ot the “general
rules” are there to be broken and we did
record one case of Leadbeaters Possums
and Sugar Ghders sharmg not only the
saie nest tree but also the sanie hollow.

Other

differences m wee-hollow

The Common Ringtail Possum is the only species of possum or glider thatis not totally dependent
on tree hollows in Mountain Ash forests. Nevertheless, the cold and wet conditions of these forests
mean that most animals use hollows instead of constructing nests (called dreys).

30

usage among the different species of
possums and ghders mvolve the unung
of cmergence atter dusk. Ivpically, the
smallest speaies (the Feathertnl Ghder,
the first to

Acrobates  pygmacis) s

cmerge, then the mtermediate -sized
Sugar Ghder. Leadbeaters Possum and
Yellow-belhed  Ghder

the Greater Ghder and Moun-

I he l.n‘:_{c\t
\’pCL‘lC\
i Brushtnl Possum) are usually che
last to cmerge from thewr nest wees

somenmes up to -0 ninutes after dusk.
The reasons for the differences m cmer-
gence tmes could be related to metab-
olism and diet. Small possums and ghd-
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ers are “high-energy” ammals and prob-
ably need to begim feeding as soon as
possible atter dusk, seeking out insects,
pollen and nectar. Larger species have
greater stores of energy and can attord a
more lesurely start to the mght’s teed-

mg procecedings.

Ali[ FTEIR UNDERSTANDING OF  THI
Ash

torests 1s cnncal for tinding effecave

diverse fauna of Mountamn
conservation strategies. Extensive areas
of the torests are clearfelled each year to
produce paper and tminber. Intensive
cleartelhmg operations are not ecologi-

NATURE AUSTRALIA SPRING 2003

cally sustamable and are known to have
detrimental impacts on many forest ani-
mals, partcularly the swite of species
that depend on tree hollows, which
take hundreds of years to torm.

’art of the solution to the problem s
to set aside large areas of forest trom
loggmyg, such as m nature reserves and
Yarra

National Park. for example, has become

national  parks. The Ruanges
a promment part of the Central Fhigh-
lands region m recent years. The parkas
particularly mmportant for the Yellow-
bellied Ghder, which 1s strongly associ-

ated with large untragmented areas of

The rippled skin of the Sugar Glider's gliding
membranes helps distinguish it from the very
similar-looking and closely related Leabeater’s
Possum.
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(Right) The Mountain Brushtail Possum is the
largest species of possum in the Mountain Ash
forests. Its longer ears and feet and shorter tail
distinguish it from the recently recognised
Short-eared Possum (Trichosurus caninus) that
occurs in northern New South Wales and
Queensland.

old-growth  Mountam Ash torest (not
found m surroundimg wood-production
forests).

However, because of the potental
mpacts of wildtires and possible climate
change, nature-conservation  strategies
Yarra
Ranges National Park. Our work on

are also necded outside  the
the habitat preterences of possums and
ghiders can help reduce the risks when 1t
comes to loggmg. For example, one
‘popular’ 1dea m torest management s
to 1denuty particular species that di-
cate the presence of other species. The
concept has great currency m the USA,
although 1t has rarely been put through
1ts paces with rigorous screntitic scruti-
ny. Our data show that no sigle species

of possum or glider (or group of species)

was a good mdicator of the presence of

any other species. This result highhghes
the need to tocus on the management
of all the species of possums and ghiders
and not just the ones considered to be
‘mdicators’.

With the possible exception of the
Yellow-bellied Ghder, 1t should be pos-
sible to log forest and sull retam suitable
habitat for most species of possums and
ghiders—but only 1t new and more eco-
logically appropriate harvesting meth-
ods (alternanve to cleartelling) are wide-
Iy used. Because ditferent possum and
glider species rarely share the same nest
vee. logging methods must ann to
retamm many more hollow  trees. and
other trees that wall eventually develop
hollows, on logged sites.

Developmg these ecologically sensi-
uve logging methods will be a real chal-
lenge for forest managers. However,
forest-management agencies must adopt
such measures 1t they wish to ensure the
Mountam Ash forests remain biologi-
cally diverse and a key part of Australia’s
natural heritage. To this end, and m

parthership with the Victorian Govern-

The Eastern Pygmy-possum (Cercartetus nanus)
israrely seen in Mountain Ash forests. Most of
the animals we have observed there have been
in pitfall traps dug for surveys of reptiles,
particularly in areas with abundant tree ferns.
NATURT
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ment, m December 2002 we started a
new field experiment to test the biodi-
versity value of mmproved loggmyg prac-
uces. With the help ot dedicated volun-
teers, we will assess whether “islands™ ot
torest retamed withim logged coupes are
usetul tor possums and ghders (as well as
other groups such as birds and repules)
and whether moditied forestry practices
cam deed create the sorts of habitats
these animals need to survive.

FURTHER READING
Lindenmayer, 1., 1997, Differences in
the biology and ecology of arboreal

marsupials in southeastern: Awstralian forest.

). Mammal. 78: 1117-1127.

Lindemmayer, 12.8., 2002, Ghders of
Australia: a natural historye University of
New South Wales Press: Sydney.

Lidemmayer, 1 B. & Beaton, E., 2000).
Lite in the wll eucalypt torests. New
Holland Publishers: Sydney.

Lindenmayer, 1.B. & Cunningham, R.I.,

1997, DPatrerns of co-occurrence aniong
arboreal marsupials i the forest of central
Iictoria, south-castern Australia. Aust. ].
Ecol. 22: 340-346.

Lindenmayer, 1.B. & Franklin, |.1:,
2002, Conserving torest biodiversity:
a comprehensive muluscaled approach.
Island Press: Washington, DC.

DAVID LINDENMAYER AND ROSS
CUNNINGHAM ARE ASSOCIATI
PROFESSORS OF FCOLOGY AND
STATISTICS, RESPECTIVELY, Al 1T
CENTRE FOR RESOURCE &
ENVIRONMENTAL STUDIES AT 11
AUSTRALIAN NATIONAL UNIVIRSITY
N CANBIRRA, THEIR WORK IN 1111
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THEM ON FIELD RESEARCH CAMIPS
SHOULD CALL THE EARTIIWATCH
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THE STORY OF HOW FEATHERS EVOLVED IS FAR FROM OVER

THE FUZZY
FRONTIER

BY STEVE SALISBURY
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(Previous page) Confuciusornis is one of the oldest birds known after Archaeopteryx. Literally
hundreds of specimens of this magpie-sized bird have now been found in Liaoning Province,
suggesting it may have lived in large colonies around the forested lake margins. It is much more
bird-like than Archaeopteryx, with a considerably larger breastbone, reduced bony tail and no
teeth. Confuciusornis was apparently sexually dimorphic, with many of the larger specimens—
presumably the males—possessing a pair of exceptionally long, scale-like tail feathers.

N 1868, Toomas  Huxiry
declared that dimosaurs gave rise
to birds. He based his claim on
Compsognathus, 2 1530-nnlhon-

vear-old  dmosaur tossil - from
Solnhoten.  Germany. whose dehceate
hind legs were remarkably siilar to
those of table fowl. The discovery seven
vears carhier of Archacopreryx. a tossil
bird with a long bony tal. toothed jaws
and clawed  fingers. had  convinceed
nany people that birds were somehow
related to repules. But Compsopnathus
was the fossil that placed dimosaurs firm-
Iv i the nuddle of

this complex evo-

lutionary equation.

Wings.

IHuxley, must have

clanmed

grown out ot rudi-
mentary forehmbs.
And
Whether Compsoy-

teathers?

nathus had  them,
Huxley could only
guess.  Neverthe-
less. has theory
clearly

that

required
scales  had
somehow trans-
formed nito teath-
ers. The

Was not just how:

question
but whyv?

N OCTOBER 1996, CHINESE  AND
I Canadun  palacontologists revealed
sensanonal photographs ot a new thero-
pod dinosaur from Chma. The scientit-
1c world stood with 1ts jaws agape. This
was  Sinosauropteryx (‘Chinese  dragon
teather’). About a metre long, the 125-
milhon-vear-old fossils trom Liaonig
Province. north of Beyimg. looked very
similar to those  of  Compsopnathus.,
except for one, very striking difterence:
cach Sinosauropteryx specimen was sur-
rounded by a halo of dark, tuzzy tibres
(see “Feathered Dimosaur™, Nuture #lust.

Spring 1997).
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LIAONING PROVINCE
seemed to be
transforming theropods
mto a motley crew
of fuzzy feathered
freaks overnight.

As news ot these dinosaurs spread.
palacontologists began arguing over
what the strange tibres represented. o
many, the best explanation was that they
were long ilamentous mteguments, not
unhike mammahan haire only much
thicker. As such. they could be consid-
ered proto-teathers. the long-sort-after
transitional structure between elongate
reptilian scales and  simple down-like

teathers. Others, however, were quick

to disniss these fibres as fraved bits of

decayving tlesh. most hkely collagen.
protein tound i connective tssue. But
kind

ot Consensus

betore any

could be reached.

[Llonimg pro-
duced  another
(WO, c¢ven  more
annzing  tossils:

Protoarchacopteryx
and Candipreryx.
While

nma\

there
have been

doubts about the

SIHOSAUFOPLEryN.,
this wasn't  the
case with Proroar-
chaeopreryx and
Caudipreryx.
Both these dino-
SAUTS  Were cov-

ered m o structures
that clearly resembled bird feathers. So
much so. m fact. that many ¢rines of the

theropod—=bird link behieve they aren't

dmosaurs at all. but belong to a group of

archaie thghtless birds.

Protoarchacopteryx and Caudipreryx are
cach about the size ot a turkey. but wath
much longer legs and a bony tul. Pro-
todrchacopteryx has both  contour and
down-like feathers on s bodv and a
bizarre. tan-like arrangement of” Larger.
‘true’ feathers sprouting trom the end of
its il The til fanis even more pro-
hence s

nounced on Candipreryx.

name.  which means “tul  feather’,

body covering of

Candipteryx also has a tuft of “true
teathers attached to ats second. clawed
tinger.

In palacontology 1ty usually a long
wait berween major discoveries, In the
case of feathers and fuzz. for example.
we had to wat 135 vears between the

fist  Alrchacopteryx specunen and
Smosarropteryx. In the late 19905, how-
ever. Lonmng Province seemed to be
transtormimg  theropods mro a motley
teathered  treaks

crew ot tuzzy

m'crmghl. In 1999, hot on the heels of

Protoarchacopreryxy and Canrdipteryx came




Beipiaosaurus. Estmated to have been
over two metres long, Beipiaosanrs s
the largest tuzzy dinosaur vet found. It
18 also one of only a few dmosaurs that
belong to Thenzimosauridae, an unusu-
al group of theropods endenmic to east-
ern Asia and North America. The dis-
covery of feather-like filaments m
thenizimosaurid signalled to palacontol-
ogists that fuzz may have been much
more ubiquitous among theropods than
was mnally thought.

And they were right. A tew months
later, Liaoning turned up the *Chinese
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bird dragon™ Sinornithosaurus. the thero-
pod evervone had been waitig  for.
This 1s because 1t 15 a “teathered” dro-
macosaurtd, or “raptor’ (see “Dinosaurs
of a Feather...”. Nuarure Ausi. Spring
2000). and of all the diosaurs, 1t 1s the
dromacosaunids that are most similar to
birds anatomically. Ac tirst glance, the
turkey-sized  Sinornithosaurns looks like
1t was covered 1 shaggy black hair,
However,  detaled analysis ot these
structures has revealed that they are
tact multple branching filaments, as
opposed to the simple, tibre-like struc-

Areconstructed scene from the heart of the fuzzy
frontier—Liaoning Province, north-eastern
China, 125 million years ago. In the

right foreground, two ‘proto-feathered’
Sinosauropteryx approach a pair of
Psittacosaurus, a beaked ceratopsian dinosaur
with quill-like structures along the upper
surface of its tail. Behind them, two
Beipiaosaurus browse the lower branches of
lakeside trees for insects. At two metres

in length these unusual-looking therizinosaurids
were the largest of the fuzzy dinosaurs of their
day. To the right of the Psittacosaurus, feathered
dromaeosaurids (‘raptors’) display to each other
to assert dominance. Two male Confuciusornis,
one of the world's first flying birds, play out a
similar game in the trees.

317
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The turkey-sized Caudipteryx (left) must rank
as one of the most unusual dinosaurs ever
discovered. Articulated skeletons (above) of
several individuals have now been found in
Liaoning Province, north-eastern China.
Attached to each of its short, clawed forelimbs
was a tuft of long, symmetrical feathers.

In combination with the jaunty fan of feathers
sprouting from the tip of its tail, they may
have been used for threat and mating displays
in a manner similar to many modern-day
ground birds.

tures adornming Sinosanropteryx and Beip-
TAOSAUFHS,

Both tuzzy and feathered theropods
continue to be discovered. The flock
now includes  four  more  dro-
macosaurids: two species of Micromaptor
and another two that are yer to be
named. ncluding one that s clothed n
teathers almost identical to the down

feathers of modern birds. Amuazingly,
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Down (top left), contour or body (middle left) and flight (right) feathers of a Masked Owl (Tyto
novaehollandiae), and a contour feather (bottom left) of a Powerful Owl (Ninox strenua).

FEATHER FACTS

Like hair or scales, feathers are formed from
the outer layer of skin and are made of a
substance called keratin. Contour (body) and
flight feathers have a hollow central shaft
{the quill) that divides the feather into two
vanes, each of which comprises a series of
barbs. Adjacent barbs are hooked together by
tiny structures called barbules. Consequently,
each vane acts as a single interlocking sheet
rather than a series of separate hairs.
Contour feathers only have barbules on the
barbs towards the tip. The barbs at the base
are therefore separate, and often take on a
ruffled, almost hair-like appearance. Barbson
down feathers lack barbules altogether.
Some down feathers even lack a quill.

The feathers of modern birds come in many
shapes and sizes, each type serving multiple
purposes. For instance, primary and tail
feathers are used for flight and display,
whereas down feathers help maintain body
heat.

A bird’s flight feathers are anchored tightly
to its wing bones. The primary flight feathers
are attached to the wrist and hand, forming
the outer half of the wing, whereas the
secondary flight feathers are attached to the
forearm. A small tuft of secondaries, known
as the alula, is also attached to remnants of
the thumb.

If a bird's secondaries are clipped, it can
still fly, but remove no more than the tips of its
primaries and it will be grounded. The
reasons for this seem to relate to the shape of
each type of feather, specifically its vanes.
The primaries of flying birds have
asymmetrical vanes. The leading edge is
thinner than the trailing edge, so that each
feather has an airfoil-like cross-section. With
the wing fully spread, it is thought that the
outer half of each primary acts as a small,
independent airfoil or winglet, helping to
increase the lift generated by the rest of the
wing during takeoff and to prevent stalling at
low flying speeds. If these winglets are taken
out of the equation, the total amount of lift
generated by the wing is reduced
considerably, making flapping flight almost
impossible to maintain. In flightless birds,
however, the vanes on the feathers that are
attached to the wrist and hand are
symmetrical, similar to the secondaries of
flying birds. Lacking an aerodynamic profile,
these symmetrical feathers do not generate
very much lift when the wing is extended and
flapped. Combined with the smaller size of
their wings, this is probably one of the main
reasons why birds with fully symmetrical
wing feathers can't fly.

it

40
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Still considered the world's oldest bird, Archaeopteryx was first discovered in 1859 in the lithographic limestones of Solnhofen, southern Germany. It
is similar to many theropod dinosaurs in possessing a toothed beak, claws on its fingers and a long, bony tail. Its wings, on the other hand, are very
avian, with the same number of primary and secondary flight feathers as those of modern-day flying birds. Although incapable of sustained flapping
flight (as indicated by its small wishbone), Archaeopteryx probably partook in rudimentary aerial excursions, if only for short distances.

sensus among palacontologists 1s a long
way oft.

In light ot the shortcomings associat-
ed with both the thght and msulavon
hypotheses, many palacontologists have

opted tor a shghtly “sexier’ idea, sug-

gesting that the symmetrical teathers of

Protoarchacopreryx and — Caudipteryx

evolved for use i matmg and threat dis-

plavs. Another 1dea tor the origin of

teathers relates to biomechanical sup-
port. Its now known that feathers and
teather-like structures m the sk can
help brace the body against mechanical
loads such as torque during tast run-
nmng. Lacking the tused skeletal ele-
ments seen i modern birds, particular-
Iy the speedy ratites, some theropods
may  have evolved  proto-feathers
order to ‘tghten up” their running seyle.
The same principle was used by Nike to
develop  the body-hugging suit that
helped Cathy Freeman win cold in the
2000 Olympics.

] ESPITE THE RECENT FLURRY Ol
DfiIZZ)' tossil finds and new evolu-
nonary scenarios for the origin of birds,
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FEATHERS AND
feather-like structures
in the skin can help
brace the body
against mechanical
loads during fast
FUIITI.

the story of how feathers evolved s tar
from over, and a number of tossils are
causing palacontologists to rethink ther
1deas. One such fossil s Longisquama.
This 220-mullion-year-old, mouse-size
reprle trom Kyrgyzstan, central - Asia,
had receved hrde attention since 1t was
first described m 1970, But after seeing
the speamen m 1999, Terry  Jones
(Oregon  State University) and - col-
leagues decided it was far more bird-hke
than previously thought. What got their
attention was - Longisquama’s “plumage’:

sprouting from the nudhine ot its back 1s

a series of pared, vane-like mtegumen-
tary appendages up to 12 cenumetres
long.

When 1t
Longisquanid’s integumentary  appendages

was  tirst discovered.,
were considered to be elongate scales.
possibly used tor ghding or sexual dis-
play. But Jones ¢ al. mterpreted them as
teathers, thrusting  Longisquama  trom
relative obscurity mto the centre ot a
bitter evolunionary debate. For not only
does Longisquama pre-date Archacopteryx
by 70

dimosaur, let alone a theropod.

milhon years, 1ts also not a

Most palacontologists are not con-
vinced. Interesungly though, Jones er al.
came up with thewr idea prior to the dis-
covery of scale-like tail teathers in two
carly birds, Proropreryx and Confuciusor-
nis. So maybe themr mterpretation 1sn't
so tar oft. and the origin of teathers, or
teather-hke mtegumentary appendages
at least, 1s more comphicated than at first
thought.

As most proponents of the dinosauri-
an origin of birds (and thus teathers) are
quick to pomt out, all the tuzzy

dinosaurs  discovered so far are tleet-
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LUSTIRALIANS FIAVE MUCH 1O cel-

cbrate  about  our country’s

unique hertage: s wildlite, ats
people and 1ts landscapes. We applaud
actions that sustun our heritage and
agonise over potential losses. But we
have all but ignored an mvasion ot sui-
cidal adventurers that threatens people,
wildlife and  the  delicate  balance
between the two.

No, we are not promoting hysteria
about human retugees - leaky boats.
We have had more than enough of that.
We are ulking about the muoduced
Cane Toad (Bufo marinus) and its march
across the Top End. Cane Toads are
rampant i Kakadu Navonal Park. and
moving rapidly through some ot Aus-
tralia’s most biodiverse landscapes. They
have encircled and  entered  Arnhem
Land. one ot the strongholds of Abo-
rigimal cultures i northern Australia.

The advance guard of Cane Toads 1s
thining out the ranks of naive native
predators that attack them. Even frog-
catimyg predators can’t slow the advance,
because they cannot cope with the suite
of toxins m the toads” skin and glands.
Goannas, quolls, snakes, crocodiles and
turtles are  dving  quickly—poisoned.
We know detinitively that many ani-
mals will die—trom laboratory studies,
reports trom skilled lay observers, and
screntific studies now  underway
Kakadu. But what proporuon ot the

predator  populations will - diez Will

those populations ever recover to any-
thing like former levels? And it they do.

how long will 1t take?

USTRALIA FREQUENITY CASTIGATES
Aothers failing to meet good conser-
vation standards, yet  surrendered  to
Cane Toads with barely @ whimper. In
stark contrast to the leaky boats. the
Cane Toad mvasion was never a decisive
election ssue, 1t did not attract tunding
mn the hundreds of mullions. nor did it
lead to mobilisation of armed forces.
The best response we can point to was
a short-term research program - the
carly 19905, backed by himited tunding,
that stopped prematurely, and a current
small-scale teasibihty study looking at
control by a genetically moditied virus.
Why didn’t we get sertous about this
threat?

Objective science was used to justty
our wimpmess. Control s dithicult
because Cane Toads are hard to kill.
The things that kill chem also kill naove
trogs and even fishes. Because there s
no ‘proot” that extinction s caused by
toads, we didn’t feel obliged to act.
Costs would be high, nisks substantial,
and benetits i preventng extnctions
questionable.  All seems logical and
objective. but there s one critical tlaw.
Why was the nsk ot extinction the only
or best criterion for jusutyimg meerven-
von. and who decided that this was all
that Australians cared about?

Many Kuninjku people still depend on native animals and plants for food. Although Magpie Geese

(Anseranas semipalmata) appear not to be directly threatened by Cane Toads,

are likely to decline significantly.
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other dietary species

Far from being objective, the science
that jusuhied resigned  passiviey was
loaded down with values. In our view.
they were mostly the values ot bounque
conservation—concern tor the prett.
the rare and the endangered. Proposals
made by one of us (Peter Whitehead
for studies of the Cane Toad’s socal and
cultural umpacts m the carly 1990s were
regarded as mcehgible  for  tunding
because the Cane Toad had not been
listed as a threatening process under
endangered species legislanon. In the
world of boutique conservation. the an-
mals most affected by Cane Toads were
too commonplace or unchansunauc w©
warrant serious concern. Such decimons
Cﬂl‘(ti\'clt\’ demied the relevance ot all but
these boutique perspectives.

One perspective dented was that of
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the castern Kuninjku people of central
Arnhem Land. One of us (Jon Alunan)
hved and worked with this Aboriginal
population more than 20 years ago,
recording the way they used landscapes
and mteracted with ammals. The Kun-
mjku way of life, how they viewed their
place i the world, and the way they
mteracted with  other societies, all
depended fundamentally on a relation-
ship with wildlife. More than halt their
mcome and food came trom common,
‘boring” species. Their existence as a
people depended on continued abun-
dance of some of the sorts of anumals
that contemporary science had appar-
ently decided were unimportant.
Fieldwork recently completed mdi-
cates that, over the mtervening two

decades, relationships of the same peo-
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John

ple with wildhte have, 1t anything,
strengthened. This strength does not
derive from 1solation trom the rest of
society or the market economy. Indeed,
many Kuninjku engage creatively with
the wider Austrahan and global com-
munities, producing artworks repre-
senting wildhite, landscape and ancestral
knowledge now displayed m galleries
around the world. One Kuninjku man,
Mawurndjul,  was  recently
described as the foremost living Abo-
riginal artist. Such recognition has not
alienated him trom his cultural obliga-
He
strengthen Kunimjku contact with their

tons. uses ncome  from art to
country by providing the means (vehi-
cles and fuel) for others to access and
maintain their ancestral lands.

What will the Cane Toad do to rela-

Johnstonit) and  Salewater  (C

A Keelback (Tropidonophis mairii) consuming a
Cane Toad. This snake is one of the few native
predators able to eat toads without succumbing
to their toxins.

tuonships between people and land? We
cannot predict with certainty, as there
have been next to no quantitative stud-
ies of the ettects of Cane Toads on
native wildlite. But there will be change.
Several species of goannas and short-
necked turtles are likely to be aftected.
Frilled Lizards (Chlamydosauris  kingii)
will probably eat young toads and die.
Crocodiles, both Freshwater (Crocodylus
porosts),
will perish. The abundance of a sub-
stantial proportion of the 25+ species
that Kunimjku people depend on for
their hvelihood may be reduced.

The survival of Abonginal people as

4
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Cane Toad
Bufo marinus

Classification
Family Bufonidae (‘true’ toads).

Identification
Stocky amphibian up to 15 c¢cm long with warty skin. Females larger and
smoother-skinned than males. Olive- to reddish-brown on top, with paler
belly. Bony ridges over each eye, and a pair of enlarged poison glands on
each shoulder.

Distribution and Habitat

Native to Central and South America. Deliberately introduced to Aust. in
1930s. Since spread through eastern and northern Qid, parts of NSW, and
presently westwards across NT. Occupies many habitats, from tropical
rainforest to semi-arid sandstone ranges.

Biology

Mostly active in cool of late evening and early morning. Eats mostly ants,
termites and beetles, but also other frogs, small reptiles, mammals and
even small birds. Females produce 10,000-20,000 eggs, sometimes twice a
season. Tadpoles emerge in a few days, metamorphose in around 3 weeks,
and reach adult size (7-8 cm) within a year.

Young Cane Toads that have recently
completed metamorphosis. Even these
small toads are toxic.

hunter-gatherers has also depended on
treating toxic spectes with great cr-
cumspection. Flow should they react
to new anmuls that exude porson or
even  squirt toxins  when  harassed?
Should they stop eating fish or turtles
that eat tadpoles or toads, even it these
predators survive the  experience?
Should thev stop  harvesung ammals
that are badly attected by the toads so
that the vulnerable aren't put at turther
risk? How will reduced availabality of
toad-attected spedies mtluence dcnhmd
on other species?

Eftects on wildhite will probably be
worst at the margins of the affected
species’ ranges, Where wildlite 15 bare-
v hanging on, Cane Toads may upset
an uneasy equilibriom and op margm-
al populations mto oblivion. Genet-
cally and ecologically distinet subpop-
ulations, like the Dwart  Freshwater
Crocodiles ot the upper Laverpool
River, will be espectally vulnerable

e Y
[hese crocodiles occur at low densiue

]
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in crecks high up in fertile sandstone
gorges, where even unappetising prey 1s
snapped up cagerly. Bemng small, they
will be killed by smaller doses ot toad
their downstream  cousins.

toxm than

Should Aboriginal  harvesters  avoid
these places altogether? And it they do,
who will look atter the land. maintain
fire regimes and manage wildlite?
ULSTIONS OF "THIS SORT STRIKE Al
the heart of Kuninjku lives. This
mvasion  challenges Kuninjku  culture
and their capacity to live oft the land
much more  tundamentally  than  the

umpact o a few retugees on the status of

urban Austrahans. The Kunimjku situa-

non demands a response. albeir less

extravagant than reactions to  leaky
boats.

These issues came nto sharp tocus in
July 2002, when some Kunmjku had
their first interaction with a Cane Toad
entermg Nandel, a camp on a tlood-
plam near the Tomkinson River. They
had heard a lot about these annnals, so
the arrval caused a commoton. The
cunp was alive with  people velling,

throwing burning logs at the toad. and

THE CAMP
was alive with
people yelling,
throwing burning
logs at the toad,
and grabbing
children.

grabbing children. A balanda  (white
tella) scientist (Tony Grithths) quickly

dispatched the toad, much to the rehet

ot others. Everyone was upset that this
djati narwarreh (rubbish trog) had turned
up. There was much concern tor the
children’s satety, as well as tor the Dogs.

The

studying use ot wildlife. One objective

balanda scientist was - camp
ot the work, done jomtly with the Kun-
mjku, 1s to understand how customary
practices interact with new challenges
posed by teral animals. Looking at the
trequency with which skilled hunters

encounter and take wildlite 1 the
absence of toads. and then seeing how
this changes after toad invasion, could
provide a measure ot the toads”™ impact
on other animals” abundance. Using
more conventional methods of wildlite
survey, scientists have tound it ditticult
to measure changes 1 abundance ot
highly  mobile anmmals like  goannas.
Although knowing the impact ot toads
will be cold comtort to Kuninjku peo-
ple, 1t mnght help other  Abongimal
groups plan tor the mvasion and ke
steps to reduce the impact on ther hves.

The Austrahan consutunion provides
that loss of private rights should be
compensated by governments, a princi-
ple extended to Indigenous customary
rights by the Nurive Title e m 1993,
The courts have estabhshed that actions
by governments affecting private prop-
erty, even mdirectly. can attract hability.
One example tollowed creanon ot a
conservation reserve m Victoria, where
tallure to control wild Dogs should have
been anticipated as a problem tor neigh-
bours, and action taken to prevent dam-
age. Because they fatled to act, man-

agers ot the reserve (the State) were held

The Frillneck Lizard is a conspicuous member of the north Australian reptile fauna, popular with tourists and also used for food by Aboriginal people. It

is particularly susceptible to Cane Toad toxins.
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A dead Cane Toad being consumed by ants. Many more ants are eaten by toads, with huge numbers ants and other invertebrates being snapped up.

to be financially hable tor losses of

Sheep on an adjoming property.

We are not suggesting that Kunimjku
people mount a legal case agamst those
who mtroduced Cane Toads or faled
to do anything about ctheir spread.
However, we do suggest that the Aus-
tralian Government has a moral obhga-
ton to treat seriously the nmpacts on
Kunmmjku harvesters and other Naave
Title mterests.

Rather than direct compensanion, a
better way will be to celebrate and
actively support expansion ot the role
that the Kunmmjku and others already
play in carmg for large areas of land. In
northern  Austraha, many  wildhte
spectes are dechning, probably due to
the combined effects of grazing by
meroduced species and changed  fire
regnnes. Our most dithicult conserva-
ton problems i the north stem trom

loss of human presence, rather than too

WE AVERTED OUR GAZES
from the effects
of the Cane “load,
leaving the victims
to find solutions.

many  people. Unoccupted  country

mvites  other  biological — mvaders,
mcluding Swamp  Buttaloes, Horses,
ants, bees, mvasive woody weeds and
aggressive African grasses. The typical-
ly passive Australian approach of relyimyg
on reserves to mantain wildlite is fal-
ng.
mimic the eftects of people moving

Reserve management  does not
through the country m the quest for
tood—skilfully usimg fire to foster
abundance of the wildhte they value,

reducing nisks ot larger and intense

tires, and intercepting nivaders before
they are beyond conventional control.
Some view the paltry Government
support received by Kunmjku people as
a demeaning torm of welfare. A better
perspective will value what they already
do for land management and take the
opportuty to build on e, This can be
done relatively cheaplys mainly by bet-
ter supportng existng ()I‘g.nn\‘;][loll'«’ 1’3'
}‘l'()pcl‘l}' recognising their national con-
Assoctions like the
an

servation role.
Bawinanga Aborigimal Corporation.

outstation resource  agency that hel
on their

PS

Kumingku people stay active
. ind cre-
country, presently struggle to find cr
: . -
ative ways to secure support. Bawt
{ with tradi-

ga has, tor example, worke¢
rens of

nonal owners to collect speci

warf Freshwater

the Liverpool Raver
RALRAY

Crocodile for rearmg 1

from Cane Toads, wich ]
: . they

support trom any gm'crmmnt. But

aprivity
no financtal

2003
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cannot deal with 4 growing array of

entirely new  conservation  problems
imposed by decisions taken elsewhere
(weeds, feral stock, exotic insects, and
more) unless reahstically tunded.

have

Non-Indigenous  Austrahians

bequeathed Indigenous land managers a

site  of dithicult problems, some  of

which require speciahsed equipment or
funding to reach remote areas. For
decades we averted our gazes trom the
pemicious effects of the Cane Toad.
leaving the vicums to find solutions, We
should do much better than turn our
backs on the new challenges. Aborigi-
nal people deserve support to apply
themwr customary skills. not as remote
curtosities but as full partners and crin-
cal contributors to Australias conserva-

ton gouls.

FURTHER READING
Freeland, 111, 1984, Cane toads: a

review of thew biology and mmpact on

Austraha. Technical Report No. 19: 1-67.

Freeland, TV], 1986, Invasion north:
successtul conquest by the Cane Toad.
Awust. Nai. Hisi. 22(2): 6972,

Jacklyn, 12, 1992, The status of cane
toads 1 the Northern Territory.
Fuvironment Centre: Northern “lerritory.

van Dam, R.A., Walden, D] & Begy,
G112, 20020 A prehmmary risk
assessment of cane toads m Kakadu
National Park. Supervising Scientist
Report 164, Environmental Rescarch
Institute of the Supervising Scientist,
Darwin,

PROFESSOR JON ALTMAN IS DIRECTOR
OF THIE CENITRE TOR ABORIGINAL
EcoNomic Poricy RESEARCH AT THE
AUSTRALIAN NATIONAL UNIVIRSITY.
Hi HAS A DISCIPIINARY BACKGROUND
1N ECONOMICS AND AN THROPOLOGY,
AND HIS RESEARCH INTERESTS INCILUDE
THE ROLE O CUSTOMARY PRACTICES
AS A SUSTAINABLL COMPONENT OF
MODERN INDIGENOUS 1Y BRID
FCONOMIES IN NORTHERN AUSTRALIA.
ToONY GRIFFITHS AND PLTER
WIHTEHEAD WORK Al 1111- ARC KEY
CENTRE TOR Troevicar Wi prirt
MANAGEMINT AT 11HE NORTHERN
TERRITORY UNIVERSITY. BOTH ARE
WILDLIFE BIOLOGISTS WITIT AN
INTEREST IN MANAGEMENT OF WILDLIFE
HABITATS AND POPULATIONS SUBJLC
10 IHARVEST.,

Aboriginal children from central Arnhem Land whose lives and experience of their homelands will be changed by the arrival of the Cane Toad. The
relatively few toads encountered in the advance are presently a source of interest and some amusement, but the full effects have yet to be felt.
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HERE'S BEEN A BOOK AND
a television documentary on
Bogong Moths, but they

made thew first real splash to a
worldwide audience ot a bilhon or
more when they dropped i on the
opemng  ceremony  of  the  Svdney
Olympic Games. Although they had
made the news - previous vears by
mvading Parhament House. this was the
big tne!

I had just returned trom a conterence
m Switzerland. and had not even made
it back to the othee m Jindabyne, when
SOCOG called. Could this be my last-
ninute mvitanon to jomn the synchro-
nised swimmmyg team? | had missed the
Olyviipic coverage up unul then, save

tor a few snatched viewings at various

arrport lounges, and so was unaware of
)

the moth problem. The question from
SOCOG was simple: how do vou stop

94

the moths coming to the brightly lic
Olvmpic Stadium? = My
cheek response. “Have vou thought ot

(()I]é_'\llt‘—lll-

postpomng the Olympies?™, was quick-
Iv brushed aside. What could nor be
brushed aside was the migratung horde
of Bogong Moths whose ancestors had
been mmgrating at about this time of vear
tor millenma. We decided the bese solu-
non was to shut the lights ott atter the
evenimyg events so the moths would con-
tnue on thewr way tor the rest of the
night. The moths can v up to 300 kilo-
metres m-oa night. so even halt a mght
should see them well on their way.

The world soon forgot about Bogong
Moths, but only temporarily. In Octo-
ber the following vear they were back
mm the news. this time as carriers of
arsentc: THavoe o the air as mschiet
thies south tor summer™. as The Syduey
Morning Herald put it

ORCTIE PAST 25 YEARS, | HAD BEEN
kamg 4 passing mterest - Bogong §
Moths (Agrons nfisa). There seemed to]
be httle more that could be said about
them. lan Common (CSIROL m s
work m the carly 19505 at Mt Gingen
ncar Canberra. had documnented tharr
basic brology, and thewr annual nngranon
dormuancy

ad aestvavion (a0 sunmine

sumtlar to wincer  hibernanon).  Later
Rob Blakers. an Honours stident at the
ANU).

expanded studies 1o the Snowy Moun-

Australian Navonal Universin

tams. Josephine Flood had written e
moth hunters about the Abamigmal pre-
ke to the

mountams to teed on the Joths. My
Ao as a food

history and  their annual ¢

mterest m the moths was
source. but tor the many anials. native

ad teral. that todav teed ¢n them

Dead grass littered with the remains of Bogong
Moths rang immediate alarm bells.
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everything trom Foxes to fishes, ravens
to robms, and skinks to small mammals,
mcludimg the endangered Mountamn
Pyamy-possum (Burramys parvis). 1 was
also keeping tabs on how moth numbers
varied from year to year by revisiting the
South
Ramshead. Mt
Kosciuszko, that | tirst visited in 1980,
This 1s what I was domg i January
2001

treshly killed grass. confined to the area

same .1(‘8[1\'1”111{; moth site at

south-west ot

when |

Where unusually heavy November rams

had washed moth debris out trom
among the rocks and down the grassy
slope. A metre or so on either side ot the
outwash, the grass was alive and vibrant
green. Bogong Moths were obvioush
the key to the problem.

I sent moths off to be analysed for
organic herbicide residues but the results

came back neganve. In the meanume, |
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came across swathes of

contacted Stuart Johnston (ANU). who
had carlier documented the lethal etfects
on alpme plants ot the zinc from gal-
vanised wire used to stabihise mulch dur-
g the revegetation ot the mountains m
the 1950s and '60s. He told me to col-
lect soil samples from mside the cave,
outside where the outwash had flowed,
and just a metre or so to the side where
still When he

analysed the samples, he found arseme

the grass was ahive.
m the soils from the caves and under the
dead grass, but not m the soil trom
under the live grass. Now that we knew
what to look for. we went back togeth-
er and sampled turther soils and the live
and dead grass. and ot course the moths
themselves. Bingo! Arsenic was right
through the cham from moth to soil to
grass.

I began ringing around. Who could
be using arsemic sprays i ths day and

During summer the moths rely on the cool,
dark spaces found among boulders on the
rocky summits.
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age? The major use of arsenic, | tound.,
is stll magriculture o various foris
mcluding monosodium methylarsonate
(MSMA). To my surpnse. | tound that
there are tive MSMA  herbicide spravs
sull licensed tor use m agriculture m
New South Wales, but therr current use
15 so hmited chat they didn’t appear to
be the source. At this stage [ was think-
g that the arsenic appearance was a
one-oltt.

I was also mterested mthe place of
Bogong Moths 1 the food cham.
Could the arsenic have also travelled
that Over the vears. Lmda
Broome (Navonal Parks &  Wildlite

Service) had collected droppimgs of the

route?

Mountam  Pygmy-possum  tor  dietary
analvsis and there had been an unset-
thng decrease m possum numbers that
summer. We subsampled the droppings
and sent them oft to pathology  for
analysis. This wasn't a one-off’ case:
there was arsenic present i samples
from every year! To check whether 1t
was right through the food cham and to
try and set some sort of background
level, 1 sampled  three  further small

mammul species from the area: another

Bogong Moth

Agrotis infusa

Classification
Order Lepidoptera, family Noctuidae.

Identification

ommivore  (Bush Rat, Rattus - fuscipes)
whose numbers had also decercased. an
insectivore (Dusky Antechinus., Aurechi-
nus swainsonii) whose  population had
crashed. (Broad-
toothed Rat. Mastacomys fiscus). The

tirst two had arsenic m thewr droppings,

and a  herbivore

while the last (the herbivore) had cttee-
nvely none. I other words, there was
no background arsenie: 1t was all com-
mg i with the moths.

But were the ammuals excreung all the
arsenic, or were they accumulatung
some m therr vssues? [ asked a patholo-
gist whether the amount of arsenic
accumulated 1 the ossues could  be
determined from blood samples. He
sard ves. and that he'd need only five
millilitres of blood to test tor it Sull, for
a H0-gram mammal, this was plamly
impossible. Foxes. on the other hand.
were a bigger, better possibility, because

up to 70 per cent of their summer diet

near Mo Kosciuszko 1s composed  of

Bogong Moths.  Untortunately,  the
Fox-bainmg we had done over the pre-
vious winter to protect the Mountam
Pygmy-possuin had been too eftective

and no Foxes were to be seen.

Small brown moth, 2.5 cm long with 4-cm wingspan, 0.3 g.

Distribution

Most .important breeding grounds are areas of self-mulching soils (grey,
crac.kmg clays) from southern QId through western NSW to Vic. Summer
aestivation sites range from Mt Gingera (ACT) through Snowy Mountains

and Victorian Alps to Grampians.

Biology

The moths migrate en masse from larval sites to the mountains in spring
where they undergo gregarious aestivation in rock crevices and caves.
Become sexually mature after the summer’s aestivation and their return to
the plains. Here each female lays about 2,000 eggs. Adults live for upto9
months. Larvae (cutworms) feed on annual dicotyledons. Adults feed
on nectar on their migratory flights but do not feed once aestivation
commences, although they will drink water.
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T\\U QUESTIONS  REMAINED: HOW
geographcally widespread was the
cttect of the arseme, and where was 1t
coming trom? It was getting late m the
season and the moths wete enngraung.
but I managed to get nmoths and sol
samples from a number of sites m the
Snowy Mountams and Mt Gingera
and moths from Mt Flotham and Mt
Buttilo m Victorn., Whil

bemg analysed | walked the igh ops
protuber-

these were

exammmyg every large roc
ance tmding widespread evidence of
moths and large areas of dead gras
Over two suniners | collected samples
m New South Wales trom Me Tingar
mey (the sunnmt of which v m Victo-
PRING 20t
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ria) through the Snowy  Mountans

(ncluding  the  summmt of M
Kosciuszko). the Bogong Peaks and out-
liers such as Mt Morgan.

Ihe moths require cool moist condi-
tons to get them through a long sum-
mer of tasting while they hve on the fac
that makes up 65 per cent of thewr dry
body weight. There may be more than
one generation of moths cach year but
the spring generaton must migrate to
the mountans because  thenr annual
food plants are not avalable during
simmer tor the larvae to feed on. They
iy by mght and teed on nectar from
cucalypt and other blossoms. Moths that
we caught carly m the scason on Nt
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IFmgarmgy had a sweet honey smell
(unlike moths that do not feed during
acstivation m-the caves). The moths may
arrive too early to find a way nto the
traditional ngh-alutude camps. which
unght sull be choked with snow. They
will often then sit 1t out at lower-alu
tude sites, where they try to nde from

ravens, which pavrol the grasshinds at

this time of the vear. The number of

moths builds up trom September to a

maximum i December, wath  the
lower-alutude sites slowly cmptving m
favour ot the higher rocky outcrops and
boulder ticlds. There they chng o the
tucked

wings of the moths i tront like over-

rock walls, heads under the

Bogong Moths feed on the way to the
mountains but once there they survive the
summer on their fat reserves.

lapping ales, i concentranions ot up to
17.000 per square metre.

Eventually the moths return to the
lowlands to lay thewr eggs i April=May
when the autumn rams bring on new
growth, and food 1s avalable for ther
offspring. Even at the moths go back
exactly to where they ornginated, the
trouble wath locating the source of the
arsenic s the large arca over which the
enngratng moths disperse. The moths
tavour the grev. cracking, clay soils that
extend  from the Darling Downs

Queensland, south to Victora, Would
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1t be possible to track down an arsenic
source over such an extensive area?

We discussed the possibiliey that the
moths collected the arsenic i nectar on
the way to the mountains but this was
quickly discounted. Alec Cosun, whose
studies of Snowy Mountamn soils go
back over 50 vears, agreed that, it the
arsenic was of natural origm then. over
the thousands of vears that moths have
been coming to the mountains, the
arsenic would have mixed more thor-
oughly with the soil and would occur
away from jJust the present-day drainage
lines trom the rocky tops. An agricul-
tural source scemed the most logical
answer, partucularly as the larval home-
site areas have historically been used tor

grazing and cropping. and the Bogong

Moth cutworm larvac have sometnnes
been considered agricultural pests.

One question was of  fundamental
umportance though. Do Bogong Moths
mingle durnng thewr nigraton, or do
moths tfrom a particular larval site favour
a certain aestivation sitez We madver-
tently stumbled on the answer i the
results that came back for arsenic levels
i moths. At the two sites where we had
both soil and moth samples (Mt Gin-
gera and South Ramshead). arseme lev-
cls m the soil retlected those found m
the moths. Moths from Mt Gingera
contaned very hietle or no arsenic and
the soil, which was a result of many
vears” accumulation, also had hele or
none. South Ramshead. on the other

hand. had a high level of arsenic n the

At only ahout two centimetres in length,
Bogongs are not the large moths that some
people think.

vear’s crop of moths .and m the many
vears' accumulation i the soil. This
seemed to mdicate that the moths were
migrating from paracular larval sites o
tradhtional aestivation sites.

Now all we would have to do was
backtrack to where the arsenic-loaded
moths came from. But casier said than
done. The moths could hardly be radio-
tracked across  therr migration route.
What we needed was somethmg like
genetic or chemical marker. So. r"mm‘
the last week in July to the end of
August i 2001, Stuart Johnston started
the laborious job of samplng lanvae

every 100 kilometres from Goondiwm®
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di and Dirranbandi o southern
Queensland through New South Wales
to Mildura and Echuca in northern
Victora.

Tracking the origin ot the arsenic-
loaded moths will involve either inding
some marker common to both the soil
and adult moths. or the adules and -
vae. It arsemce s contmnbunng towards
the decline of the Mountun Pygmy-
possum. we will need to know where
the arsenic s coming trom. Untortu-
nately my apphication for turther tfund-
Ing \Was unsuccesstul. So tor now | have
soll samples sitting underneath my
table-tenms table. vials of preserved lar-
vae under my desk. and - treezer ac
home full of Bogong Moths labelled

Foxes are now the major predator of Bogong
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with the names of mountain tops. 1 did
get a sample of South Ramshead moths
trom the 200172002 season analysed tor
tree at the University of Canberra.
Arsemce was sull there. Betore the carly
winter snowfalls, T walked up to South
Ramshead to ind there had been anoth-
er washout of moth debris; and where 1t
had tlowed. the grass had died ma thin

strip. So the problem continues.
I I

FURTHER READING

Commmon, 1.1:B., 1954, A study of the
ccology of the adult bogong motli Agrots
mtusa (Boisd.) (Lepidoprera: Noctuidae),
with special reference to its behavionr diring
migration and aestivation. Aust. |. Zool.

Moths in their summer aestivationsites.

Flood, J.AM, 1980. The moth hunters.
Anstralian Institute of Aboriginal Studies:
Canberra.

Cereen, K., Broome, L., Heinze, 1), &

'/n/ul.\'mu, S, 2001 Long distance

transport of arsenic by migrating Bogong
Moths from agricultiral lowlands ro
montain ccosystems. Vie. Nat. [18:
112-116.

D KEN GREEN IS THIEE ALPIN
FCOLOGEST WITHE THE NSW NATIONAL
PARKS & WIIEDHEFE SERVICTE IN THI
SNOWY MOUNTAINS RiEGioN. His
INTERESTS ARE IN COID=-CIIMATE
BIOLOGY, PARTICULARIY THIT FAUNA
OF AIPINE REGIONS OF THE WORID.,
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Magpies feed on many th
even to the occasional flo

also sometimes used as de
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bud. Such items are
ration for the nest.
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ISTEN ro  THE GUIPING

sounds ot a currawong. the

laughs ot a kookaburra. or the

deatening screeches ot a cock-
atoo and. even with vour eves closed.
vou would know vou are m Austral,
We hve m a bird-nich conunent and,
while some of our birds may be unusu-
al to look at. 1t1s their vocahsations that
really set them apart.

Compared to birds trom the northern
henisphere, Australian birds are gener-
Ay much louder. use a far greater range
of notes, and have a propeusity to
mimic other sounds. This last pome 1s
not widely known. cven though Alec
Chisholm cliimed m has book Bird won-
ders of Australia (1948) that more than
50 Austrahan bird species can numic.
At least halt of the ones he named have
simee been contirmed  (including

Aus-
Magpie and Nowsy  Miner).

bowerbirds,  butcherbirds.  che
tralian
Europe muay boast 1ts starhngs, and
North America its mocking birds but.
castar as we know, no contnent can
quite match Australias record tor bird
Munics.

Bue what do we mean by nuniery?
Sounds. such as alarm calls, are casily
shared by many bird species, and birds
might have overlapping vocal ranges
that make 1t appear as 1t one species s
numicking another. Some  birds nay

even icorporate the odd stall smippet
trom another bird’s song nto themr owit.
But this 1s not what I mean. By munie-
ry | am referring to sustained. repeated
and unnustakable sounds that are recog-
nisably specitic to another species rather
than the one using them.

Currently. the most  funous  Aus-
valhan mimics are the lyrebirds. The
Superb Lvrebird (Memra novachollandi-
ac). m particular, has one ot the most
powertul and spectacular songs ot any
bird. Not only does the male mcorpo-
rate. many  disunct bird calls mro - s
repertoire but he may also mclude
sounds ot other ammals or
manunate objects. and he strings these
together ma svmphony ot sounds
designed to win the tavours ot a temuale.
Female Ivrebirds usually do not minme,
although they can siig very well. (le s
mdeed another unusual quality ot many
Australan songbirds that both males
and temales sing. unlike thewr northern
hemsphere  counterparts i which
singiig s otten the sole domam ot the
nmuale.)

At the risk of rocking the boat. | pro-
pose that the Superh Lyrebird shares
first prize as a4 nmmme with the Aus-
tralian - Magpie  (Gymorhina - tibicen).
Most Australans are so fannhar wich
the warbling tunes ot these birds that

they hardly notice them. However, my

A rare photo (late afternoon) of a Magpie encountering one of its archenemies, the Lace Monitor,
which preys on nestlings. Not long after this photo was taken, the Magpie jabbed the lizard in the
back of the neck with its beak. On the ground, the Lace Monitor will usually give way to the

Magpie, but not necessarily at the Magpie's nest.
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even of

own resedarch has tound that Australun

Magpies are capable of traversing tour
octaves with case. use elegant crescen-
dos and descend - one sweeping hne
remumscent of Mara Callas m her best
operd pertformances. Instead ot pure
notes. their songs (both nuale and
female) have as many nch overtones a
the hunan voice and, hke the vrebirds.
Muagpies are able to vary the tension of
cach of the two separate membranes of
thewr vocal organ (the synny) strike
two ditferent tunes at the sanie tine.
Muagpie song talls o several dionct
CAtegories, I'here  are he pre
dawn/nocturnal calls. These tend to be
4 licde more monotonous  than. and
sometines ditferent trom, the day songs.
At this stage. we are not sure whether
these calls have any specttic funcaom

Another category s the territortl song.

20003
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which includes loud individual calls,
carolling of two or more Magpies, and
ductting between males and  females.
Then there are the alarm calls. So far |
have classified eight distinctly ditterent
types ot alarm calls tor the Magpie. an
unusually large range compared to other
avian species. The tourth category 1s the
subsong. which can be thought ot as
singing to oneselt. This belongs to the
imdividual and mcludes the typical war-
bling sounds that fill the summerys air.
Mimicry is tound only within this cate-
gory.

THI EXCITING PART OF MIMICRY
m Australian birds 1s 1ts widespread
use in the wild. We all know that par-
rots can mimic and learn to speak
human words, but these behaviours are

usually seen as artefacts ot capuvity. So
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tar there have only been two reported
cases of parrots mimicking m the wild:
one of the Atrican Grey Parrot (Psitracits
erithacus), and another of young Galahs
(Cacara  roscicapilla)  raised by Major
Mitchell Cockatoos (C. leadbeater)
adopting Myjor Mitchell vocalisations.
However, the liberal use of mmmicry by
Magpies and other Australtan birds s
especially interesting because, unhike the
mimicry of pet parrots, it is indepen-

dent of human intervention or training.

To date T have identified 15 types of

mimicry used by Magpies throughout
Australia, m all States except the North-
ern Territory. These sounds mclude the
Red Wattlebird,
Miner. Masked  Lapwing, Southern
Boobook, Barking Owl. Pied Curra-

wong and Laughing Kookaburra, a

calls of the Noisy

Horse neighmge, Cat mewing and Dog
< by bl ()

A Magpie pair (male left, female right) with
their young. Nestlings may emit very faint,
high-pitched vocalisations.
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barkimg, to name just the most tamibar
sounds. Magpies use the new sounds
treely and i any part of thewr song. By
contrast, male lyrebirds add each new
sound to ther repertoire as if it were a
bead on a necklace: that as, all sounds
retant meoa fixed sequence and new
sounds get added to make the sequences
longer (see “Lyrebirds: Veiled m Secre-
oy Nanre Anst. Winter 1998).

My recordings represent the vocalisa-
tons ot 22 Magpies. including only two
that | hand-raised. One ot the hand-
raised Magpies even developed the abil-

ity to learn human language sounds.

words and phrases. As all my samples of

Magpic mimicry are derived from dit-

This pair of Magpies is carolling as a form
of pair bonding and confirmation of
territorial rights. The male, on the right,
started the tune and the female joined him
a few seconds later. Note the upright
position of the head, which is typical for
carolling but not for mimicry.
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ferent gcogr.\ph]cul areas. | assume them
to be of unrelated individuals with non-
overlapping territorices. Except tor the
two  hand-raised  birds, only one was
tame enough to take tood directly tfrom
humans, All the others were wild but
lived near humans and had been in therr
TESPECEIve terrtories for some years.
There have been many stories about
Magpie nunmcry of human speech. One
carly myth was that Magpies needed
their tongues spht n order to talk. Of
course. there 1s no basis to this because
the sounds that Magpies (and any birds)
make do not nvolve the tongue.
Instead. sound is produced when air

trom the lungs passes across and vibrates

the membranes of the syrinx, whyeh
situated at the bottom of the windpipe
(trachea). It the Magpies really did talk
after the poor victims had had their
tongues cut. 1t would have been because
they had problems teedimg themselves
and needed to stay close to humans to
be fed.

Unlike lyrebird mumiery: that of Mag-
pies s leetmg, sporadic and not tied o
thne of vear or \pL‘t‘lﬁL‘ OCCas1ons ;md'
tor this reason, has remamned ditficult o
document. Although a tew people hayd
heard that Magpies could minuc, many
remaned  sceptical. Occasionally.  ths
even led to fannly argumments. In des-

peration, those wishing to prove ther

| TTT————
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Magpies are always alert and aware of their
environment. Tilting of the head to the right
means that the left eye is facing upwards and
scanning the sky.

pomt went out and made recordings of

the mumicking birds and then played
them back to thewr incredulous families.
This 1s how | have been able to collect
examples of mimicry from across Aus-
trahu. Several of these tapes were sent to

me ftor veritication and some of the

mmicry sections have become part of

my own analysis.

|';I(/\U\l FHERE ARE SO MANY
pubhshed samples of lyrebird mmm-
1ery. I used lyrebirds as a kind ot yard-

suck tor the mimicry performance ot

the Magpie. However, | am not so sure
anymore whether the Magpie should
not be the vardsuick agamst which lyre-
birds ought to be measured. The most
mmpressive feature of Magpie mimicery 1s

the extremely accurate rendering of the
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A sonagram (top) of the laugh of a Laughing Kookaburra, showing frequency (in kilohertz) against
time (in seconds). The sonagram at the bottom is of a Magpie mimicking this Kookaburra's call.
Note the similarity in structure.

635



Australian Magpie

Gymnorhina tibicen

Classification
Family Artamidae, subfamily Cracticinae.

Identification

Large (40-44 cm, 330-440 g), black-and-white bird with robust bill (about
52 mm long). Sexes similar, except for female’s greyish (as opposed to
white) nape (area at back of neck).

Distribution and Habitat
Throughout Aust. and also southern NG. Introduced to NZ. Open
eucalypt woodlands, farmlands, urban parks and gardens.

Biology

Sedentary, territorial. Largely insectivorous, but also eats seeds and
some meat. Breeds mainly Aug.—Nov. but possibly up to Feb. Usually lays
2-4 eqgs in stick nest. Incubation 24 days by female, 30-36 days to
fledging. Parents continue to feed fledglings for 3 months. Lifespan
20-25 years.

A wide-open beak is typical of carolling.

Carolling can be used as a call to announce 3
food source and, in those cases, the cal| may
just be issued by a singie Magpie on its own.

structure of cach sound. By contrast
and on close analysis, the Superb Lyre-
bird glosses over specitic sound struc-
tures and, betore you know it, he 1
already onto the next bout of sounds.
The Magpie s very ditferent—not as
quick m the rendering as the lyrebird,
but methodical and precise as f each
part of the harmonic structure weally
mattered.

The same attenvon to detail 15 evi-
dent in all cases of Magpice mimnery, be
1t performed i the wild or - captivaty.
In one example, 1 managed to record
the duetting call of a pair of Laughing
Kookaburras — (Dacelo  novaeguineac)
housed m the cage next to my hand-
raised female Magpie. The two kook-
aburras were recoverig from fractures
and had not vocalised tor weceks. One
morning they burst out mto a song that
lasted Just six seconds. And then they
were silent agaim. The next day, 1 heard
(and recorded) the Magpie copymg the
entire phrase flawlessly, as confirmed by
comparison of the two  sonagrams.
There were no other kookaburras m
the region and there had been no
opportunty for her to learn these
sounds betore. Only a few hunans have
such complete auditory recall. Mozt
was one of them. Itas certamly a most
unusual talent.

As mentioned before, Magpies are
capable of nmumicking human speech.

However, 1t the bird regards someone as
a parent figure (and that 1s often the case
when a Magpie 1s hand-rased. which
now requires a licence), 1wt will never
copy that person. Magpies have strice
rules about vocalisaons. Copyving par-
ents 18 taboo. The reason for this 18 asso-
cuted with themr need to disperse. Mag-
pies are territorial and usually the off-
spring are driven out of the pirents” ter-
ritory before the next breeding season
begins. Somenmes. they are Allowed
stay on as helpers but they eventually
disperse to find their own territory,
Vocalisations are mdividual markers and
they go with the terntory. They are like
trademarks and, once they have been

registered, they cannot be used by any
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spring. Some bits ot a song may be bor-

other bird, not even therr own
rowed trom a neighbour. but usually
not more than a quarter.

My temale hand-raised Magpie never
learned to speak a single word trom me,
despite me trving daily, panenty and
repeatedly tor halt a year.  Instead,
another member ot the household who
spent absolutely no tme with the bird
(she certamly didn't help with any of
the chores assoctated with it!) mturac-
mgly had phrases copied mstantancous-
lv—thmgs hike “Go away™. or “I've got
dimner for vou ... and with a strong
Austrahan accent. The Magpie prac-
tsed these phrases over and over agamn
through most ot the vear. 1 have since
learned that all Magpies mvesngated so
far mmme sounds only ot permanent
mhabitants ot their territory. That rules
out any visitors (human or otherwse).
transient occupants and any occasional

sounds.

NI NOW TOR THE MOST IMPORTAN]T
A.qucstion: why do Magpies mmmce?
We do know that they don't use it as an
embellishiment to mcrease thenr chances
of mating, as 1s the case i lyrebirds. For
a start, both male and temale Magpies
mmne and they do so m various cir-
cumstances, not just m the presence ot
the opposite sex.

Could nnnnery discourage predators?
Magpie predators mclude the Lace
Monitor  (Huranus varius), winch may
steal the eggs and young, and most birds
of prey. mcluding the Southern Boo-
book (Ninox nowiaeseelandiae) and Bark-
mg Owl (N0 connivens). Magpies have
been known to mummce both these owl
species but there s no evidence to date
that this has an etfect on potential
predators. The Channel-billed Cuckoo
(Seythrops  novachollandiae) 15 also an
enemy  of Magpies, parasinsing  their
nests, yet Magpies are not known to
e ther calls.

Maybe mmmery is just a nustake? It
has been postulated  that large  vocal
repertores can't all be hardwired and
must depend on some learmmg. In ths
view, nnnery night sunply be an error
m copving the birds own song. How-
ever, tlns option has to be ruled out tor
Magpies, because I have heard them

deliberately and  selecavely pracusing

mumcry. The accuracy of the minne-
ked sounds also shows that Magpies
have extraordimanly highly developed
auditory perceprion and great musical
abihuies. In short, mimiery 1s no acci-
dent.

I believe that Magpies nmmic as part ot
knowing their termtory. They have a
geographic and a vocal map, and these
may belong together. The fact that prob-
ably not all Magpies ninne suggests that
nnmicry s an optonal and addinonal
way of knowmg. However. whether
mmnery s related to socnl structure (do
only some learn to mume because of
their positon m the group?) or to cog-
mton (s 1t only the clever Magpies that
can reproduce sounds of other occupants
and theretore defend their territory bet-
ter?) remams to be seen.

So. which s the better mimc—the
Superb Lyrebird or the Magpie? As far
as showmanship goes. the answer s the
Iyrebird. Butatit’s accuracy and preser-
vaton ot knowledge that yvou're after,
take the Magpie.

FURTHER READING

Brown, .1, Farabaugh, S\ &
Feltman, ], 1988, Song sharing in a
group-living songbird, the Australian

magpie, Gymnorhina nbicen, I Foal
sharing within and amongst social groups.
Behaviour 104(1=2): 1-28.

Kaplan, ., 1999. Song strcrire and

unction of mimicry in the Australian

magpie (Gymnorhma abicen) compared
1o the lyrebird (Menura spp.). Internatl |
Comp. Psychol. 12(4): 219=-241.

Kaplan, G., in press. The Australian
Magpie. Nangal History Series.
University of New South Hales Press:
Sydney.

Sanderson, K. & Crouch, H., 1993,
Local repertoire of the Australian Magpie
Gymnorhina ubicen in South Australia,
Aust. Bird Watcher 13¢4): 162—164.
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LEC TURES ON ANIMAL BIHAVIOUR
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Bio1r oGicAl, BIOMEDICAL AND
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NEw Sout WALLS.

A juvenile Magpie is transferred by the author to an outdoor aviary for flight practice after
recovering from a wing injury. The bird is complaining noisily about being held, although it is not
distressed. Magpies are always good atvocally communicating their emotions.
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Katydid
(family Tettigoniidae).

Transverse Ladybird (Coccinella transversalis).

NATURLE

AUSTRALIA SPRING

2001



beautiful nature

BY BRENT WILSON
NATURE FOCUS



10

Praying mantid {family Mantidae).
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GLOBAL SPOTLIGHT

The creature from
the deep lagoon

With some difficulty, she managed to convince the taxi driver to carry
the hman-sized fish back to the museuny in s taxi.

MARK  TwWAIN'S
obituary was pubhshed pre-

HIEN

maturely. he remarked “the
reports of my death are greatly exagger-
ated™. s a senument echoed m the
history of the coelacanth. an extraordi-
nary fish believed to have become
extinct 70 milhon years ago.

On 22 December 1938 a coclacanth
m its carly 30s was trawled trom about
70 metres oft the East Coast ot South
Atrica. Marjorie  Courtenay-Latimer,
who was curator of a small muscum in
the nearby coastal fishing town ot East
London, visited the docked trawler and
recognised the blue fin sucking up
among the bodies of sharks and rays as
something special,

With some difiiculty, she managed to
convince the taxi driver who had dri-
ven her to the docks to carry the
human-sized fish back to the museum
m his taxi. Laid out on a museum table,
the primitve-looking  fish, wich its
stumpy fins, puppy-dog tail and hard
bony scales, just didnt make sense, even
though the Chairman ot the museum
disnissed it as “nothing but a rock
cod™. This was an ichthyological gatfe
equivalent to John Lennon’s  Aunt
Mimi sayving to the budding Beatle,
“The guitar’s alnght tor a hobby, John,
but it won't earn you any money™.

However, Marjorie had a triend who
could tell the ditterence between a rock

cod and a

coclacanth, and she was
about to change his lite forever. James
Leonard Brierley (JLB) Snnch was a
chemistry lecturer and  competent
ichthyologist at Rhodes  University.
Untortunately he was away on holidays,

so Marjorie wrote to him and included

a skeech of the fish. When he tinally got
her letter 11 days later. he immediately
sent her a telegram asking her to pre-
serve the skeleton and gills. Alas, even
living tossils go ott and, because Mar-
jorie had only a hitre of tormalin to pre-
serve the body. time and summer tem-
peratures took their toll. By the tame

Alas,
cven living fossils
go off and time
and sunimer
temperatures took
their toll.

JLB got her letter, she had arranged for
a taxidermist to mount the specimen
and discard the rotung internal organs.
To JLB this was a tagedy of Shakes-
pearcan proportions and  tuclled  his
obsession to find a complete specimen.
However when he finally got to see the
fish on 16 February 1939, he wrote,
“Yes, there was not a shadow of a
doubt, scale by scale, bone by bone, fin
by fin, it was a true Coclacanth.”

He named 1t Latimeria chalimnae and
1t was a hit around the world, not only

because 1t was a “hiving fossil, virtually

BY SIMON D. POLLARD
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) ars”
WS tossil coelye
¢ oour disty,
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anthg
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While the real thing is better ¢han 2 fod

sil. the evolutionary affinities of the
coclacanth are still being debated, and of
course nobody really knows why it sur-
vived

when almost all

became extinct.

1ts relatives

The specimen Marjorie had found
appears to have come from an clusive
population ot coelacanths only discov-
ered n South Atrica in 2000, For JLB i
was to be 14 years of distributing thou-
sands ot “coclacanth wanted” posters
betore the  Comoros
Islands, an archipelago between Mada-

somebody 1
gascar and  Mozambique,  recognised
that the fish i the photograph was wiat
the locals  called  gombessa (meaning
taboo. probably because 1t tasted bad).

One or two were caught a yvear and a

gombessa had just been fished trom the

depths. When JLB heard of the find. he
was frantic to get to Comoros before his-
tory repeated itself. He wept tears of joy
onto the second coelacanth as he held «
for the first tme. lo was taken to Gra-
hamstown where. like a human lymg m
state, it also brought tears to the eves of
the thousands of curious onlookers who
filed past, but these were perhaps more
from formalin fumes than tears Ol-jﬂ}.'-
ILB never saw a hve coelacanth betore
he died in 1968. However, his wite, akso
a skilled ichthyologist. wept \\'hf”~
shortly betore her death m 1985, the first

! 3 2 - Jlie ere
muages ot swinng coclacanths we
her hospml]

projected onto 1 wall m
i coela-

room. While almost >0 years O

5 hew
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A coelacanth (Latimeria chalumnae) in its natural environment drifting at around 200 metres depth along the steep lava slopes of the Comoros Islands

off Africa’s East Coast.

metres below the water surface, where
their metallic blue colour and white
speckled  flecks  pertectly  camoutlage
them agamst the cave walls. Cocela-
canths often stand on their heads when
approached and move as 1t they are
dancing. Smce they have a bram the
size of a grape. 1t 1s unlikely this behav-
1our 1s because they are pleased to see
visitors. It 1s more hkely that 1t helps
them pick up clectrical signals from
prey and predators through an electro-
receptive organ 1 the snout. With a
Jaw=droppmg, higed skull they can

mcrease ther gape to grab prey and,

although they manage short bursts of

speed, for most ot the ume their
metabolism  dictates that they move
slowly, hke gentle restdents in a deep-
sea rest home.

While
their  gombessa,

tishermen in the Comoros

had tishermen 1

Indonesia’s northern Sulawesi, 10,000

NATURE AUSTRALIIA SPRING 2003

kilometres away, had thewr Raja Laut or
‘King of the Sea’ And in September
1997 Arnaz Mchta Erdmann, on her
honeymoon with marme biologist hus-
band Mark Erdmann, spotted one on a
cart that was bemg wheeled through
the Manado fish market. Mark recog-
nised 1t as a coclacanth, but didn'
realise that they were only known from
the East Coast of Africa. Although LB
got a skin and skeleton tfrom the hrst
specimen, Mark had only photographs
of the Indonesian specimen betore it
became just another fish i a fish mar-
ket.

Back m the US, the enormous sigmt-
icance of thenr find was realised. and
they returned to Sulawesi where fate
was much kinder to them than 1t had
been to JLB, and only ten months later
another Indonesian  cocelacanth  was
caught. lc was named  Latimeria mena-

doensis and DNA analysis suggested it

had separated from the Comoroan
population of coclacanths about five
million years ago. Which just goes to
show that, although coelacanths would
not be out ot place at a Devonnn din-
ner party, evolutionary mechanisims are
static...even 70 nmulhon

never years

after a premature obituary.

FURTHER READING

Heimberg, S., 2000. A fish caught in
time: the scarch tor the coelacanth.
Fowrth Estate Ltd: London.

IRSINON D). POrTARD 1S CURATOR
OF INVERTEBRATT ZOOLOGY Al
CANTERBURY MUSEUM, AND SENIOR
FELLOX IN T1E SCHOOL O

BIO1 OGICAL SCIENCES Al THI
UNIVERSITY OF CANTERBURY, IN
CHRISTCHURCH, NEW ZEAILAND. [Ht
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BEING HUMAN

Making faces

Most Iniman facial expressions are displayed and understood

cross-culturally and worldwide.

PICTURE PAINTS A THOUSAND
words, but so can a face. Facial
expressions reveal many distinet

emotions. A face can say 1t all. lt can

cheit a loving embrace, request a meet-

g outside. or warn others to back ott.

But we can sometimes get 1t wrong, as

with the subtle differences between

being bothered or being angry. and
mterpreting  the ditterence can be
mmportant 1t we wish to avoid a hght.

Throw m make-up. or Botox mjections,

and reading a tace can be hard. Is any-

one clear on what Michael Jackson s

teeling?

Recently I came across an amazing
mteractive catalogue ot human  tacial
expressions. Over 1,000 words 1dentty
the 412

which are arranged mto 24 groups. In

discrete emotional concepts,
alphabetcal order, these are atrand,
angry. bored. bothered, disbelieving.
disgusted. excited. fond. happy. hure.
mterested, kind, liked. romantic, sad.
sneaky. sorry, sure, surprised. thinking,
touched. untriendly. unsure and want-
mng. The program, called “Mind Read-
mg’, was specifically designed by Simon
Baron-Cohen  (University of Cam-
bridge) to help people with disabilities
like autism who find 1t dithicule to read
emotional expression and to understand
what others are thinking. There 1s a
whole drama course m here, but theres
also a lot tor the ordiary person, and
who doesn’t have trouble reading minds
these davs?

For a laugh, try the romantic group in
front of the mirror, and see how eftec-
tvely you can convince yourselt of 12
disunct varatons on this theme: ateract-
bewitched,  enticed,

ed. attractive,

Throw in make-up,
or Botox injections,
and reading a face
can be hard.
Is anyone clear
on what Michael
Jackson is feeling?

entrancing, tlattering,  tlirtatious. nt-
mate.  passionate. romantic,  seduced,

seductve. How did humans evolve such

BY RICHARD FULLAGAR

L]

Duchenne de Boulogne taught ys a ot
facial expression of human emotiops,
poses with one of his patients,

about the
Here he

an - extraordinary  disply  of subgle
CXPIesSIOns?

Thirteen years after plll)]i\hillg On the
ortgin of species, Charles l).m\-‘m
ished The expression of the
man and animals (1872)

pub-
cmotions 1y
Inache argued
that most expressions of human emo-
tion, and the ability to recognise thep,,
are mstnctve or nherited, rather than
acquired through learning (even people
born blind smile and frown). He
explained that emotional expression and
recognition were essential tor the wel-
tare of the species, and that “all the chef
expressions exhibited by muan are the
same throughout the world™.

Danvin’s synthesis mcluded extraordi-
nary photographs taken by Duchenne
de Boulogne—a remarkable French sa-
entist who electrically stimulated the
tactal muscles ot patients m a lunatc
asvlum m order to reproduce different
expressions. Duchenne discovered that
combmations ot evebrow  movement
cause the dllusion of mouth and lip
movements. and  that small - changes
seem to make a large difterence m the
expression ot ditterent emotions. He
could make one halt ot a tace smile and
the other halt grimace, by gently samu-
lating particular muscles. Duchenne akso
studied art and ancient sculpture o
assess whether the artises had caprured
true expression. Today his work s
mportant for surgeons who reconstruct
deformed or damaged taces.

Paul Ekman (Universiey of California.
San  Francisco)  tollowed Duchennes

demonstrated  that facul
are determmed

lead and

C.\'PI'L‘\\']()]]\ of emotion

by a umque combimation of P.H'UL‘UIJT

: M
muscles. He catalogued at least 104

som& of W hich

configurations.
(although fleetngly brief) betray
what we are ﬂ,‘cllng and whether or ”.0[
No prizes tor
organts 101
: this

Jll\[

we are telling the truth
guessing why mtelligenc
like the FBI are mterested m l
Watch the tace of K]Ch‘”;l
i : sroqte O DI
Nixon discussing  Watergate 0!

Clinton on the defimuon
vou'll see what the Eagles mean
can't Inde vour

rescarch.

of sex and
¢ when

v’
they sang “You

eves .
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I¢ scems that most human  facial
Cxpl'csgi()ll,\' are displayed and under-
stood cross-culwrally and worldwide.
This. according to Steven Pimker (Mass-
achusetts Institute of Technology). pro-
vides evidence that human bramns are
not a tabula rasa or blank slate to be
glmpcd olely by experience. but that
genes play a protound role m shaping
iumhlll nature. Culture 1s only possible
because  we  mherited  the  mental
machinery to create and learn 1t. Most
people believe that the “nature persus
nurture debate s a dead issues and are
resigned  to the conclusion  that we
humans develop from a mix ot both.
But how dead 1s the issue?

Pmker argues that many people sull
chng to the 1dea of a Blank Slate and

other related historical concepts, such as

the Noble Savage (natural mnocence of

humans) and the Ghost in the Machine
(existence of a human soul). And he
pomts out that these views have com-
bmed to nusrepresent human nature
and cognitive science, often with dire
political and  social  consequences.
Think of religion, stem cells and the
abortion debate. Cognitive neuroscien-
usts believe that our sense of selt'is root-
ed m the complex network of inherited
brain systems. However. tor those who
believe in the existence of a soul or life
force, the idea of having genetically
determined brains is abhorrent because
they think 1t means we would lose our
free will and would be able to abrogate
responsibility for our actions (blame 1t
on the genes!). Pinker shows that this
logic is wrong.

Sull. social scientists rarely admit tha
human behaviour is determined by the
genes. Those who have suggested an
mherited genetic basis tor 1QQ, intelh-
genee and other personality traits have
been quickly vilitied. For example.
famous anthropologist Margaret Mead
attacked Paul Ekman tor supporting the
1deas that facial expression had evolved.
and that all races had a recent common
ancestry. Others called him a fascist and
A TaCIst,

The history of anthropology is tull of

debate on just what deternuines cultural
change. Culture, biology and physical
environments seem so mtertwined that
1t remains dithicule to define general
laws about why ditferent societies have

NATURE AUSTRALIA SPRING 20073
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developed. sometimes  into hunters,
gatherers. farmers and industral ciu-
zens. Psychological make-up may be a
factor and there s stll argument about
whether all cultural groups share the
same full gunut of emotions and facial
ditticult to wack

archacological expressions of emotion

expressions. It s

tar back m ume, although we could
examine ancient portraits and  sculp-
tures. Darwin and Duchenne did (and
tfound that the Greek sculptors could
not alwavs crack a true expression). The
carliest portraits | know of are trom the
Upper Palacolithic of France: five young
taces etched i stone. two of which bear
the unnistakeable down-turned mouth
of sadness. But even with a core group
of shared human emotions and expres-
stons, how can we sometmes get 1t so
wrong and totally nusread a face? Per-
haps some ot the 412 emounonal teehngs
are used so mtrequently that we torget.
Time to check the "Mind Reading”

program again.

FURTHER READING

Baren-Colien, S., 2003, Mind reading:
an mteractive guide to emotions. DI
& CD-RONI ser. Human FEmorions Lid

Sfor University of Cambridge,

www, human-emotions.con.

Duchenne de Boulogne, G.-B., 1990, The
mechanism ot human facial expression.
Ldited and translared by R.A.

Cuthbertson. First published 1862.

Cambridge Ulniversity Press: Cambridye.

Duhard, [.-12, 1993, Upper Palacolithic

Migures as a reflection of lnnan morphology

and social organization. Annquity 67: 83-
91.

Ekwan, 12, 2003, Emotons revealed.
Heidenfeld & Nicholson: UK.

Pinker, S., 2002, The blank slate: the
modern dental ot human nature. Allan
Lane/ Penguin: London.

i RICHARD FULTAGAR IS A
SENIOR RESFARCH FELLOW 1N
ARCHALOLOGY Al T
UNIVERSITY OI SYDNIY.

Hi 1S PARTICULARLY INTERESTED
IN ARCHAEOLOGICAL INDICATORS
OF HUMAN BEHAVIOUR.

Electrostimulation of the superficial
muscies of the forehead and neck
produce the expressions of fright (top)
and, combined with an open mouth, terror.
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THE SECRET LIFE OF PLANTS

Tree rings of the Vollemi Pine tell us abont the life of one 270-
year-old tree that crashed 1o the canyon floor some 20 years ago.

THE Worren Pine

has been told m many difterent

HE STORY OF

ways. s discovery m 1994 was

announced 1 one overseas tabloid
under the headhne “Jurassic Bark™. Six
vears  later  Sydney  journahst  James

Woodtord wrote a racy book about, as

he putat, “a hving fossil from the age of

the dmosaurs™  Meanwhile, a steady
stream of papers on its evolution. genet-
1cs,  discases and  horuculture  have
ottered variations to the basic Wollenn
Pme story (with barely a nod to Spiel-
berg or the terrble hzards). But for a
tresh perspective, vou need to “read the
rings'—tree rings, that is—dark circles

m the heartwood ot most trees caused

by seasonal growth spurts.

The tree rings of the Wollenu Pie
(Htollesia nobilis)y are partucularly easy to
read—so much so that John Banks and
Cris Brack trom the Australian Natnon-
al University have been able to give a
first-person perspective ot the lite of a
270-year-old tree that crashed to the
canyvon tloor some 20 vears ago. The
detatls of the story come from a trunk
rescued from the sull-
Wollemi National Park

section that was
secret site 1 the
north of Sydney.

Wollenn Pine

tnct, ndicatng

tree rings are very dis-
strong seasonal growth.
At the end of cach growing season. the

wood cells that are produced are nar-

BY TIM ENTWISLE
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To understand the real story of the life of the
Wollemi Pine, you need to read its rings.

rower and have thicker walls, creating o
darker band in the tunk cross-section,
Overriding this annual pattern is 4y
approxinately 35-vear cycle that may
related to EI Nino !

growth pulses retlecting the good vears,

be cvents, with

The blemishes and cracks in the wood
have then own stories to tell. Banks and
Brack blame a pocket of rot trom the
tree’s 16th decade on a falling rock. The
rock may have gouged the bark. letting
i bactena and  tungi to fect the
woody tissue. Fires were rare m o the
canyon but soon atter the rock fall a
bushtire burnt the outer layer of the
thick bubbly bark. The tree survived the
fire, but not long after 1ts 200th birthday
a violent windstorm bent the tree so far
This
‘wind shake™ was permanently recorded

over that s msides  tractured.
as a large semi-aircular crack now mside
the trunk. Flowever, the storm had it
benetits as well. wath all the nearby ab-
lings apparently torn from the ground—
tor in the owilight ot 1ts hite this Wolle-
nu Pme had an anmazing growth spurt
unhampered by compenunon.

Another of Banks's colleagues, expert
clectron microscopist Roger Heady. has
had an even more in-depth look at the
wood. The Wollemn Pme shares ditter-
ent microscopic teatures of 1its wood-cell
anatomy with cAgarhus (Kaurt Pinel and
Arancaria (Hoop Pme. Bunva Pie etc).
ver difters from them m other ways.
These features iclude resin plugs. pit
rows 1 a staggered contiguratnon. and
warty structures whose  tunctions are
unknown, and can only be observed by
the high resolving power ot electron
microscopy. Untortunately  the  wood
ultrastructure so tar tells us nothing
about which ot the two genera i the
Wollenu Pine’s closest relanve. current-
ly thought to be Agarhis based on DNA
evidence.

Farther north. m the rantorests near
South Wales and

Queensland, wood anatomy has provid-

the border ot New

ed the entical prece m a boramcalwden-
atication puzzle. Prickly juvemle leaves
ot an unknown species were discovered
in the Nightcap Range m thie 1950s and
sent to the Queensland Flerbarum m
Brisbane, where they we tentatively
assigned to the Australasiah ramtorest
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tamily Corynocarpaceace.

Forty vears later. Robert Kooviman,
then a torest ecologist with State Forests
of New South Wales. rediscovered these
unusual juvenile leaves sprouting from
the base ot a large wee wunk but agan
could not contidently 1denuty them,
Some vears later. while surveyving rare
or threatened plant species in Nightcap
I\;;ltl()n.ll Park, he came across these
but
noticed a patch of exposed dead wood

IMystery  trees  again this ume
on the wunk. The wood-gram  was
coarse and tlecked with dark brown
SPOts.

Any torester, wood-turner or carpen-
ter will tell vou that all woods are dif-
terent. At the most basic levell soft-
wood, from coniters, s usually homo-
gencous - structure while hardwood.
trom tflowering plants, 1s more varable
but often strong. dense and heavy (bal-
sawood  bemg o notable  exception).
One disuncuve wood pattern s that of
the banksia and protea tamily (Pro-
teaceae), characterised by an abundance
of large rays. IRays are narrow shvers ot
ussue that radiate through the wood
layer ot a tree. In the Proteaceae. some
of the ray cells are larger than others,
and appear as dark tlecks ma cross-sec-
ton. This 15 what Robert Kooyman
saw - the mystertous damaged trunk
trom the Nightcap Range.

Kooyman collected tohage. wood and
rat-gnawed truts from the tree and sent
them to the Royal Botame Gardens and
Domamn Trust in Sydney, where 1t was
contirmed as a new species, the Night-
cap Oak (Lidothea hardeniana). belong-
ing to a recently deseribed genus from
northern Queensland. The two known
species ot [idothea appear to be rehes of
a Gondwanan hineage that has barely
survived m the ramtoresss of castern
Australia.

Eidothea has another mtriguing tea-
ture—both  species produce a hard
‘woody' nut with a very disuncuve
cross-scction. a bit ke a walnut. A spe-
crahist - fossil botany, Andrew Rose-
teld, now at the Tasmanian Herbarum,
had seen an idenacal nut tllustrated m a
book published 1860, That nut was
trom a 20-milhon-year-old tossil found
i the Victoran goldtields by the State
Government Botamst of the day, Baron
Muecller.  Mueller

Ferdinand  von
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A young Wollemi Pine grown ‘in captivity’ at the Royal Botanic Gardens Sydney.

nusidentitied the tossils as belonging to
something i the olive fannly, but then
he didn't have access to its wood.

It night seem pertectly reasonable for
tossil evidence to be mcomplete—who
would expect to find well-preserved
wood samples attached to leaves, truits or
nuts i the same tossilz But with a living
tree. all the enncal preces are there, at
some tume. Unfortunately, most botami-
cal samples collected and keptin herbarn
mchude leaves and. it available, tlowers

and fruits, but not wood. In the case ot

the Naghtcap Oak, this usetul prece of

evidence was lacking. For the Wollenn
Pme. the wood hasnt yer told us any-
thing we didn't already know about 1ts
chissification. but 1t has revealed  the
details ot everyday hfe tor a oee and a
torest that were totally unknown to us

JUst ten years ago.

FURTHER READING

Banks, |.G;. & Brack, .1, 2001. The
Wollen Pie: a caprured history.
Hollemi Pine Recovery Team brochue.
Royal Botanic Gardens Sydney: Sydney.

Heady, R.D., Banks, |.G;. & Evans, 1.,
2002, HWood anatomy of Wollemi Pine
(Wollemia nobibis. Arancariaceae). TAWA

Journal 23: 339-357.

Heston, PH. & Kooyntan, R, 2002,
Systematics of Eidothea (Proteaceae), with
the description of a new species, E.
hardentana, from the Nighteap Range,
north-castern New South Hales, Telopea
9: 821-832.
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The Dinosaur Dealers: Mission, to Uncover Imernational_FossiI Smuggling
By Johu Long. Allen & Unwein, NS 2002, 220 pp. §29.95 1mp.

HE DINOSAUR DEALERS OPENS WITH THIEE SHOCKING PHerr of rare dmosaur footprings from ,

beach near Broome, Western Auseralia. Not only were these tootprimts scientitically mportane,

. »world : > only evidence of
being the only evidence of a stegosaur trac kway i the world and the only evidence of the Zroup

in Australia, but they were also sacred to the Aboriginal people of the area. To try and recover the
tootprints. John Long. vertebrate palacontologist at the Western Australian Museum, Perth, hooked up
with Sergeant Steve Rogers, a WAaoming lawman spectalising 1n fossil crimes such as this one. Theyr
search for the dinosaur footprints takes them across the globe. and tales of their travels (often dangerous)
are interspersed with descriptions of other fossil thetts around the world. Long and Rogers make a great team, although John
nearlv blows his cover at the Arizona Mineral and Fossil Show in Tucson. when he insists on correcting a dealer’s
identitication of a fossil amphibian as a tish (the latter being Long’s speciality)!

Long’s intention is to draw attention to the scale of these fossil crimes the hope that Western Australian (and indeed 4l
Australian) legislators will act to better protect fossil localities. Hopetully this well-written and entertaming book and the
accompanving documentary screened last year on SBS. will make all Australians aware ot this ever-nmicreasing problem.

—Z1IRINA JOHANSON
AUS TRALIAN MUSEUM

A Guide to Rare & Threatened Animals in Central Australia
By Rachel Paltridge and Steve McAlpin. WIVE Anstalia, Sydney, 2002, 87 pp. $22.00 rrp,

ENTRAL AUSTRAIIA 1S SPARSELY POPULATED but it has witnessed wmany ot the manmal
extinctions for which Australia 1s imfamous. Most mammals i the range ot 5-35 kilograms that
were present i the mid 1800s have disappeared trom the region: nine are extanct.

This guide catalogues the causes of decline and has practical advice on nanagement options for
protecting the remaining fauna from five major threats—predators. Rabbits, other teral herbivores, fire
and weeds. A section explains how community groups and landholders can access funds tor conservation
projects.

For 24 threatened mammals. birds and reptiles. information on description, behaviour, habitat preterence. how to tind
them. and conservation status. is given. Each is illustrated in colour and there are maps of past and present distribution. and
photos ot tracks and scats. Fourteen common species of mammals, reptiles and a tfrog are also illustrated. The authors’
extensive field expenences turnish many hints tor locating and identifving elusive (and often nocturnal) fauna.

Also mcluded are a directory of usetul contacts. a list of field guides. a checklist of central Australian fauna. Indigenous
names tor animals, and an index ot scientific and common names. | recommend this compuact guide to all naturalists and land
managers concerned about the central Austrahan tauna.

—EvL1zaBl 11 CAMERON
AUSTRALIAN MUSEUM

Wildlife on Farms: How to Conserve Native Rnimals
By David  Lindenmayer,  Andrew  Claridge, Donna  Hazell, Damian ) fichael, Nason Crane, Christopher
MacCiregor and Ross Cunningham. CSIRCO) Publishing, Collinguood, 175c., 2003, 118 pp. 8§29.93 ip.

~— Mow to conserve native ommals —

OME BOORS ABOUT ATTRACTING WILDLIE into gardens or farnns are full of wishtul thinking but

the ecologists who created this CSIRO book have kepe ic realistic. T hey admit chat nest boxes may
benetic umvanted starlings. that trogs don't alw avs indic

ate environmental health, and that nanve
Noisy Miners pose a problen. even suggesting

A strong case for noisy miner control nany farms
They recommend keeping tish onr of some farm dams to help trogs,

and concede that Koalas somenimes
kill trees.

Much ot the book consists of selected species and their needs. for ex ample Brown Tlcuuupux ind their reliance on fallen

timber. All che examples are vertebrates trom <o
I south-eastern - Australia—the books mam focus—a Ichiough most of the

concepts are applicable everywhere. This small book does not cover habitat restoration in detail. mstead recommending the

lill\]](.‘ e l'L'l ort le('l’('{’(’h”l‘ﬂ” (lll(l ”’I’I(//l’/i' l)\' A ISL‘”HC[I ( “OU ¢ r S r‘ t
¢ 19 . . dn 1 ( S. U B t S r 8
- J )“ ‘1‘ e l u 1[ ]\ C i ]l”l]]&.d \\’][Il WACLIC ll \U( gestion o1 [h

thoughttul farmer wanting to know why all his small birds and frogs have cone.

— T Low
78 0ol
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Prehistoric Mammals of Australia and New Guinea: One Hundred Million Years of Evolution

By John Long, Michacl Archer, Timothy Flannery and Suzanne Hand. University of New South 1Wales

Press, Sydney, NSH. 2002, 244 pp. £69.935 nip.

HIS BOOK SUCCEEDS IN THE DOUBLE PURPOSE of providing a comprehensive reference oy

Australian fossil mammals, useful for the specialist, and of making available to the genera

public an impressive heritage  of  past biodiversity. Thc' tirse 37 P(lgcs CONSISt of
imtroductory and general chapters, usetully summarising the geological and anatomical coneeps
necessary t(; fully appreciate the bulk of the book, which 1 m'g_.miscd as a “hield guide” of fosgil
mammals. The general and technical data oftered about each of the covered mammalian genera
are supplemented by competent colour reconstructions by artist and palacontologist Anpe
Musser, illustrating the life appearance of 60 selected species. The book is clear and well

organised, which, combined with the attractive layout and illustrations. make 1t a successtul mixture beeween an academic
volume and a “coffee-table’ book. With all the effort done by authors and designers to make the book accessible to a general

audience, it seems regrettable that the cover price is high enough to discourage many potential readers. Publishers might

have more faith in the appeal of a subject like fossil mammals, which, if not as popular as the dinosaurs, is attractive enough

to allow larger initial princ orders and more attordable prices.

—MAURICIO ANTON
MuUsSEO NACIONAL DE CIENCIAS NATURALES, MADRID, SPAIN

A Handhook to Australian Seashells on Seashores East to West and North to South
By Barry Wilson. Reed New Holland, Syduey, 2002, 185 pp. §29.95 rip.

IS BOOK CONSISTS BASICALLY OF COLOUR PHOTOS accompanied by short descripuve

paragraphs. The colour photos, although small, are excellent, but with so tew species

covered, this book 1s no more than a tantlising mtroduction to the marine molluses of
Australia. The author tells us that Australia is blessed with tens of thousands of ditterent kinds of
shells, of which about 350 are illustrated. Wich such a small selection of the species that a
collector is likely to find, one is left to wonder just what the purpose ot a book like this is. To
the avid collector who wants to make their collection as complete as possible, the book will be
writatingly shallow, and to the amateur naturalist this 1s detinitely a “shell” book with lirde
mformation on the living ammals. Although scientific names are present, common names are
given priority. Many ot the common names are made up for the book. so are clearly not

common in the sense of being in common use. The author discusses this in the book but fails to

see the paradox of using non-common ‘common’ names. Why is it that book publishers accept that gardeners are clever

enough to use Geraninm and Callistemon, while other naturalists are deemed incapable of handling words like Tellina and

Strombus?

AR

worthwhile addition to the library of anybody mterested in our marine
mvertebrate zoology.

B RUDMAN
AUSTRAIIAN MUSEUM

Sea Urchins of Rustralia and the Indo-Pacific
By Ashley Miskelly. Capricornica Publications, Sydney, 2002, 180 pp- 833.00 rip.

SHEEY MISKELLY HIAS HAD A LIFELONG INTEREST IN SEA URCHINS and his passion for the

subject is evident in this attractive and thorough book. The book describes and illustrates

86 species of urchins that are found from the intertidal to depths of about 2,000 metres.

For cach species there is a description of the distribution. the appearance ot the test and spines.

and comments on habitat and dict. Most species are illustrated by a picture of the live animal and

several views of the test without spines. A comprehensive glossary is included with well-labelled

photographs to assist the reader with technical terms. The ‘
classification of sea urchins (Echinoidea).

It would have been usetul if the author b

species with overlapping distributions. He

introduction gives an overview to the

ad included more information for identi ing similar
) : does this for Parasalenia pohlii and P gratiosa. but not
tor others like Heliocidaris erythrogramma and H. tuberculata, This minor point aside. the book 14

tauna, be they divers. beachcombers or students of

PEN BERENTS
AUSTRALI MusIuMm
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S 0O0CIETY

Get mvolved” Across Australia there 15 0 network of active soctenes, large and snnall local and national. that exist to further the cause of the subject that you hold

dear Whether vour specal interest s comservation. birds. science, nattonal parks, bushwalking or a parucular group of ammals, theres a society for you.

ANIMAL WELFARE

Fauna Care & Release Inc.
PO Box 300

WOODVILLE SA 5011

Ph: 08 8244 3208

BIRDS

Birds Australia

415 Raversdale Road

FIAWTHIORN EAST VIC. 3123

Ph: 03 9882 2622

Web:
EREEnm

Contact: Natabie Brenton
EnEe

Membership: $33.00 Family

wwnbirdsansoralia.com. ain

B Membership: $68.00 Simgle
822.00 Smgle $16.50 Pensioner - )
350.00 Concession 108,00

. Famnly (2 members at the same
Fauna Rescue of SA

PO Box 241
MODBURY NORTH
Ph: 08 8289 0890

address) $87 Fanuly with
GA 50y Concession
Birds Queensland
PO Box 6097
ST LUCIA Q1) 4067

\Web:  wnne faunarescue.org.an
Contact: Sheila Burbidge
[ |

Membership: $30.00 Fanily Web: wnewbirdsqueensland org.au

Membership: $50.00 Smgle (city)

£25.00 Fanuly Concession
$50.00 Orgamsation $25.00
Single §15.00 Smgle Concession £34.00 Student $45.00 Smgle
£15.00 Student over 18 (country) $60.00 Fanuly (ciry)
$55.00 Fanuly (country)
Tweed Valley Wildlife Carers

PO Box 898
MURWILLUMBAIH

Ph: 02 6672 4789

CONSERVATION
NSW2484 0 Australian Network
tor Plant Conservation
GPO Box 1777

Contact: CANBERRA ACT
‘am Ph:

Membership: $22.00

Web: wnee e ore
llona Roberts 2001
02 6250 9509

Web:  wmranbg.gov.an/anpe/
Contact: Manager

Wildcare Inc.
EEcE

PO Box 464
PALMERSTOMN NT 0831
Ph: 08 8988 6121

‘'am

Membership: 820.00

Membership: $45.00

EDUCATION

CSIRO’ Double Helix
Science Club

ROERE 225

DICKSON ACT 2602
Ph: 02 6276 6643

Web:

Contact: Jo-Anne McRae

WIRES

NSW Wildlife Information
& Rescue Service

PO Box 260

FORESTVILIE NSW 2087

PPh: 02 8977 3333 'l
& 1800 641 188 Membership: $27.00 or $24.00

wnesiro.an/helix

Web: wunivires.org.ai
ENVIRONMENTAL

Australian Plants Society

Contact: Carol Machougall
tm

Membership: §40.00 Tasmania Inc.
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RMI 8987

NEW NORFOLK TAS. 7140
Ph: 03 6261 3976

Web:  wrew trmp.net au /~joroco
sgaptas-index. i

Contact: Joy Coghlan

Monash University
Biological Society
43 Roselyn Crescent
BORONIA VIC. 3155
Contact: Prue Simmons

MUSEUMS

TAMS—The Australian
Museum Society

6 College Street
SYDNEY NSW 2010
Ph: D2 932016225
Web:
Contact: Alison Byrne

Membership: 388.00 Fanuly

£70.00 Single $52.00 Concession

The Waterhouse Club

SA Museum

North Terrace

ADELAIDE SA 5000

Ph: 08 8203 9802

Web: e waterhonsechib.org.

an Jirhe

Contact: Mary Lou Simpson
ENEEEm

Membership: £90.00 Fanuly

$70.00 Smgle

wieneanenline.net .an/tams/

NATURAL HISTORY

Dinosaur Club
Australian Museum
Education

6 College Street
SYDNEY NSW 2010
Ph: 02 93206223

Contact: Cathy Lamond

Field Naturalists
Association of Canberra
GPO Box 249
CANBERRA ACT 2001

Ph: 02 6258 4724

Western Australian
Naturalists® Club
PO Box 8257
PERTH BC WA 6349
Ph: 08 9228 2495
Web: rewus wanats. imet. et ai
Contact: The Honorary
Secretary

category

Newsletter/Journal, l Monthly
meeting, M@ Bi-monthly meeting;
Annual meeting/Conference;
B Weekly meeting, B Quarterly
meeting, B Field outings/Tours;
B Conservation/Working programs;
B Discounted Goods; ™ Magazine;
¥ Social/Education activities;

B Nature Austraha magazine,

B Seminars
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Fish Naps

Q Do fishes sleep?

—DAviDh WEBSTER
TownsviLLE, QiD

. Thisis a complex question with
A. no simple answer. Deciding it a
fish 15 asleep depends on many factors,
least of which is the definition of sleep.

In humans, the transition to sleep (or
even closing the eyes) involves specitic
changes in the pattern ot brain waves, in
the area of the brain called the neocor-
tex. Fishes don't have the same degree
of neocortical development as mammals
and thus don't display these brain-wave
patterns associated with sleep. So, as far
as brain-wave patterns go, fishes don't
sleep.

It, however, you define sleep as a
combination of a reduced metabolic
rate, slowed physical actvity, lowered
response to stimuli and the assumption
of a resting posture, then many fishes do
sleep. Perhaps the best-known ‘sleepers’
are the parrotfishes (family Scaridae).
Many parrottishes find a suitable spot
on the scatloor and secrete a mucous

82

A parrotfish takes a nap in its mucous
sleeping bag.

envelope in which they spend  the
night. Such fish normally swim away
from a diver by day, but can casily be
approached and even gently handled at
night.

Many tishes, however, seem not to
sleep. Pelagic (oceanic) species such as
tunas and some sharks never stop swim-
ming. One idea is that, during sleep,
sensory mtormation  (predominantly
visual) gathered during the day is
processed to form memories.  Fishes
that swim constantly in blue oceanic
waters  receive little visual
imput and require less ‘memory-pro-
cessing time” and thus need no sleep.
This is supported by studies on several
species of blind fishes that live in caves.
These sightless fishes do not sleep.

Having said all that, though, 1 did
enjoy the simple answer of 4 young
neighbour who told me with confi-
dence that fish cant sleep because they
don’t have eyelids. ‘

—MARK McGRroOUTER
AUSTRALIAN MUSEUM

‘unusual’

Whose Necklace?
J he “necklace” of eges shown iy 4,
o accompanying  photograph  (shoy
below) was attached 1o the outside of our
house. What lays them, and why do they

stand off like that?

—AUSTIN ADAMs
ERARING, NSW

A' This characteristic U-shaped
o arrangement ot 30-40 eggs s
the work of a female lacewing,
Nyniphes  myrmeleonoides—a  beautifyl,
golden brown insect, with filmy wings,
cach of which has a cloudy area near
the tip. The wingspan is about six cen-
timetres. The ‘necklaces’ are sometimes
quite common underneath logs in east-
ern Australia, but in the suburbs the
females usually have to settle for the
underside of wooden beams or the slats
of outside decking. The eggs alternate
i two directions. Every second egg 1s
attached to the substrate via a thread
and the others bridge between them,
so that the whole ‘necklace’ 1s support-
ed well away trom the log. Why the
eggs are held away like this is anybodys
guess.

The eggs take about three weeks to
hatch, but the small larvae stay togeth-
erin a group tor a while, sometimes for
a tew days. They then disperse for
food—small, soft insects that they can
picrce with their long mouthparts and
from which they suck the juices.
Although they are common, they are
not easy to find because they camou-
flage themselves  with particles of

debris.

A characteristic U-shaped string of
lacewing eggs.

TR
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It can take a vear or longer for the
larvae to grow to tull size, atter which
they spend o month or so as pupae

betore the adules emerge,

—COURTENAY SMITHERS
AUSTRALIAN MUSEUAL

Answers to Quiz in

Nature Strips (page 19)

1 Blue 2. Dolly the cloned Sheep
3. Severe Acure Respiratory
Syndrome 8 Tim Flannery

8. Bird guano 8. livo Peoples Bay,
WA 1. Sewer Rat, Nonvay Rat,
Laboratory Rar or 1White Rar

8 They weigh the same, bur

Pic Teaser

Do you recognise this? If you think you know what it is, then send your

register more when the scales are on
the carper. 8. Emperor Penguin

0. They squirt them with water.

ndoo

co-lodge and function centre

Ideal for groups. overnight travellers and families.

Attractions and Facilities Include

* The only pair of breeding Masked Owls in captivity
+ A Wildlife Sanctuary for endangered mammals

+ Spot lighting to observe native animals at night

* Over 8kms of graded onsite interpretive bushwalks
* Licenced restaurant and conference facilities

* Full range of accommodation styles.

Located at Point Lookout, off the Waterfall Way, via Armidale, NSW.
Situated amongst World Heritage-Listed New England National Park
and Cathedral Rocks National Park.

yaraandoo Phone: 02 6775 9219 Fax: 02 6775 9216

Email: enquiries@yaraandoo.com.au

www.yaraandoo.com.au

[

answer to Pic Teaser, Nature Australia Magazine. Please don't forget to
include your name and address. The first correct entry will win a copy
of Australia: the journey. Winter's Pic Teaser was a Thorny Devil
(Moloch horridus).

AUSTIALIAN MUSTUM NATUIRE FHOWCLN

On-line
secure
ordering

of Nustralia andd the Indu Pucfic

1000's of
books on
our website

booksofnature.com

P.O. Box 345
Lindfield NSW 2070

books @ booksofnature.com /E

ph 0412 865030 ﬁ
fax 02 94158098 NAT"BE
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THE LAST WORD

Shark nets in
the spotlight

How many more sharks and other harmless animals nist be killed

before meshing is removed?

HARK NETS OFF SYDNEY BEACHLES
are part of our culture. having
given comfort to swimmers for
over 65 years. However, 1t 1s a common
misconception that shark nets physical-
Iy prevent sharks from entering shallow
waters. The nets, which are set on the
bottom, do not reach the surtace and
are open at both ends, so sharks swim
over and around them. Those that try to
swim through them (from either direc-
ton!) become entangled and 1immo-
bilised i the wide mesh, and “drown’.
This 1s the only purpose ot shark nets—
to reduce the population sizes ot sharks
and thus the threat to swimmers.
In July 2003, the New South Wales

Fisheries Scientitic Committee  (an
mdependent  group  of  scientists)

relcased, for public comment, a pro-
posed recommendation to hist the cur-
rent shark-meshig program m New
South Wales waters as a “key threatening
process’. Today 49 beaches in greater
Svdney, Wollongong, Newcastle and
the central coast. covering some 200)
kilometres of coast, have nets set at least
13 days per month.

Mesh nets were first introduced oft

Svdney beaches 1 1937, when shark
populations were abnormally Targe and
shark attacks The
were attracted to ottal from the Home-

numerous. sharks
bush abattoirs, which was  discharged
through the sewage outtall at Malabar
between 1916 and 1970, In the first 17
months ot meshing, 1,500 sharks were
killed. But the number of sharks Killed
each year has progressively declined due
to falling populations.  The 2001/2002
figure was just 69.

A combination of relatively late matu-
rity and low reproductive rates means
that sharks are unable to replace deplet-
ed numbers. Shark populations around
the world have dramatically decreased
due to various human activities. In Aus-
tralia, seven shark species are listed as
threatened. including the  endangered
Grey Nurse Shark and vulnerable Great

White Shark. while two species of

It is a conmon
misconception that
shark nets physically
prevent sharks from
entering shallow
Larers.

wobbegongs have declined in New
South Wales. All four of these are killed
n shark nets, as well as numerous other
animals - (whales,  dolphins,  Dugongs,
seals, turtles. rays, bony fishes).

There have been only three tatal shark
attacks in New South Wales since 1970),
the last in 1993, This is SUrprising, con-
sidering that Australia’s population has
mereased by 50 per cent, Sydney's pop-
ulation has almost doubled. and the
numbers of international tourists and
water users have greatly increased.
Clearly individual risks of shark attack
are very low.

Nevertheless, New South Wales gov-
ernments ot both major parties have
failed to make public any review of the

sh.n'k-nwshmg program. The press has

BY JOHN PAKTON
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reported that the l’rmnicrh;ls retused g
renmove shark nets ott the Ne\\- S()ll[h
Wales coasts,  citing  swinyner afery,
The move by the New Souch \X/J]é;
Fisheries Scientitic Commitree o put
the shark-meshing ssue out there fy,
public discussion is a step in the right
direction.

Those people m favour of shark et
ting cite the lack of tatalities and serioys
shark attacks on Sydney’s surt beacles
since 1t began, as justification for s
continuation. However, such reasoning
ignores the cessation of meshing for
three years during World War 2 (that i,
even without meshing, there were 1o
tatalities). It also ignores the tfact that
over 1,300 Kilometres of New South
Wales coast are unmeshed. vet attack
rates are miniscule.

Shark netting has not occurred dur-
g the winter months of June and July
since 1983, and May and August were
added as non-meshing months i 1989
with  little  public  tantare. Meshng
should now be stopped during Septeni-
ber and October, as there has never
been a Svdney beach attack m these
months since the first record in 1791,

A detailed risk analysis, starting with
data tor the three dangerous shark
species (Bull, Tiger and Great White).
must be conducted and made available
to the public. It the results mdicate pro-
tection is still warranted.  alternate
methods such as drum lines as used m
Quieensland need considenation.

In its attempt to guarantee the mpos-

from shark

sible—that is, treedom
attack or any other accident for every
individual  human  that enters the
water—the  Government is paving
high environmental price. and without
public debate. How much tme must
pass. and how many more sharks and
other harmless animals must be killed.
before the meshing 15 gradually but
steadily removed?
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