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FRONT COVER
Crcadas, such as
this ( reengrocet
(Cyclochila
aushalasiae), are
responsible for one
ot the most tamiln
sounds of summer.
I’hoto by Carl

Bento Mature
Focus.
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he song of the male aicada
heralds the arnval of one of my
tavourite things-—the long hot
Australim summer day. And
one of my favourite pastiies m
sumnier has alwavs been locatng well-
camoutlaged Greengrocer cicadas.

Even betterat vou could tind one that

was 1 the process of emerging trom ats

dull brown larval form to become a
bright green. winged adult. But hude
did 1 realise just how fascinating these
msects really are. For the past 25 vears,
Dr David Young has devoted himselt
to discovermyg just how such a small
msect s capable of producing an ecar-
sphitting 150 decibels of noiwse and
without makimg itselt deat' m the
process. Atter readimg s article on
page 28,01 couldnt help but marvel at
the amazig sound-producing
capabilities of these bugs.

What makes us human? Why do we
do the things we do? When and how
did modern human behaviour evolve?
Begmnmg with this issue, we will
explore these questions m “Being
Human™—our new regular feature by
archacologist Dr Rachard Fullagar. In
this 1ssue Rachard mvesngates the
origim ot art. Archacological works of

art.are clear mdicators ot language and

A Greengrocer makes an impressive sight.

the ability to construct symbols, but
where, when and how did humans
start creating art?

Also m this isue we take a look at
the potental fate of the Coorong. an
mternavtonally sigmticant wetland m
South Australia that s suttfering tfrom
poor management decisions. We
explore why male and temale Magpie-
larks duct. mvestnigate the exastence of a
purple mammal. and exannme how
well Austraha s sauropods ineasure up
agamst the rest ot the worlds giant
dinosauns. I|I I[

|

} =

— JENNIFER SAUNDERS
Publi¥hing Nanager

Trees on Hillside Il painted by Fred Williams in 1964.
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letters

Feline Soothe-sayer?
I cmnrely admnre Nanoe
Lstrali magazine, which s
reenlar v sent toe by an
Avstralom toend Buae 1 do
not agree wath the face tha
Cats pur to sirengthen then
bones (7 The power ot
prvmg L Nane st
Winter 200

helpless or even dving Cat

I beheve a

purs o soothe o tanguilise
s enemy (wilnch can be
pansel) A car m pan on
nead wall pin, elhog the
world T am o small,
teidh, nnocent bengs
please be the smne o e ™
INGEBORG VETTER

IRACHEL BACH,

Cotling Nags
AL an old ‘Ill-_.'l B er who

tas workaed around dhie

Just -

world on these hughly
specithsed sievivors, Twas a
hutle npset by Douglas
Fudge s aracle mothe Sprng
2000 wsue ot Natnre

While he knows g
lotabont shime, s

lustradia

Knowledge ot what hagtishes
do seems fess anthoranve

I hie comment by my old
colleague Bo Fernholn
Wanter 20020
prompted me to ke the

CANatbtre At

Issue ticher

Yoo, the Atlimne hags
burrow and, when toreed
onto the surtace ot the
substrate, e strnght. Yes,
the Paaitic hags (at least
those that have been studied)
Corl o a nghe spual when
pRt meo an aquartern wich g
muddy or sandy substrate

l\‘;' Ll s dinrtag |';_I

rocky or othenwvise unnplvx
substrates, mtertwimnig
themselves mmong sohd
objects. They are “posinvely
thigmotienc’, thatas they
bend then body towards an
obect o masimise contact.
Flns s adapuove methew
normal habitat but not on
the comse sandy substrate on
which Fudge keeps los
animnals. I this
cnvitonnient, thigmotaxis
leads to u\lllllg: the only
way to obtam appropriate

sttmulation on the thinks

to hug oneselt, | wrote a paper

on this about 30 veaes ago.
RONATD STRAHAN
NEuTizalr Bav. NSW

Ecological Triage

Most expenenved
conservationists would
diagree with Hugh
Possnghant’s opiion prece
! b riage {Nahurg

I'll:

approach to threatened
species conservation.
makes extimcnion acceptable,
devalues the nonon of
bodiversity. and lets
pohucians oft the hook
when thev do not allocare
suthcient resources to
conservation. Our nmost
endangered species have
become tligshaps tor the
Protection of ecosvateins, vet
these are the speaies that
would be dented tundimg
under triage proposals.
Triage v a medical process
applied over o umetrame ot
hours, with the decisions
retlecnng availabihty of
medical resources at the
tune, Even for our most
threatened species. we are
not taced with this degree of
immediacy. Australia has the
time and abiliey to save most
endangered species. af we
want tw
—A\-
& Te



Lost Cause for Lost Giants?
Whilse Tagree “Lost Gunts™
(Natre Anst. Winter 2002)
does a good job of refuting
the "bhitzkrieg” theory ot
megataunal extmctions m
Australia, I am not ready to

totally acquit Homo sapicns ot

all charges just vet.

I'he bhtzkneg theory
asumes colonising humans
were ecological vandals that
would not have mmposed
selt=regulation with respect
to huntung ot favoured prev
spectes. But there s cultural
evidence. m the torm ot
CONSEIVAtoN systems
pracused by Aboriginal
socteties. that would mdicate
an understandimg ot the
concept of extinction and
the role ot potential human
overhunung m 1. Measures
m place at the tme ot white
settlement. such as totem
annmnals. tood taboos and
sacred story places, allowed
Indigenous tribes to
conserve their prey species.

So. it rules were i place
O CONSEIVe Prey species,
why did the megatauna
disappear? | believe tor the
same reasons that may
eventually undo o best
conservation eftorts—
pohucal nstabihty and
shortage of resources.
During wars and tammes all
bets were off!

—PETER W 1AMS
Bra~Nxron, NSW

Perer Williams raises a salient
point, bt before address ir, |
st point ont that onr article
didi’t ler Flomo sapiens off
the hook. e accepr thar
Innmans may have played a
stgnificant, possibly even
decisive, role i megafannal
extinction on this continent—
but if they did, it was likely
throngh a combination of
inflinences over a longer period
and against a backdrop of
climatic disintegration. "Hhat is,

NATURE

I 1asiet st taneons
obliteration throuel hinnting
alone, aka “blitzkrico” or
‘orerkill”.

.\'('//ﬁ]l//k)ﬁ('(l CONSCrration
systems are connnonplace aniong
subsistence societies and
Anstralian lnmter-gatherers are
by o means nuigue i this
respect. But just becanse such
practices hare been widespread

i historic times does not mean

they were widespread 40,000 or

o years ago. e can neither
assime thar the first Anstralians
lad self-imposed conservation
systems, nor that they didi'r.
Advocates of blirzkrice in
Aunstralia vireasonably assime
thar they didit—just one more
armong many wndefended
assumptions wnderpinning the
stmple concepr of overkill.
—STEPHEN WROFE
UNIVERSITY OF SYDNEY

Benign Algae?

In Tis article “Flesh-catng
Algae™ (Name Anst. Winter
2002), Tim Entwisle draws
attention to the dangers ot'a
complacent attitude m
Australia towards potenually
harmtul algae. Harmtul algae
are widespread throughout
Australian coastlines and
pose a real threat to our
aquaculture mdusery and to
recreational fishers. He refers
to Pliesteria, which has
caused widespread public
concern m the US, because
ot the purported capability
ot producimg toxins. The
approach m the media has
often been sensatonalised.
Yet, sice ats first report, and
with mcreasing trequency,
other scientists have
questioned the orrginal
clanms, Recent articles
(published m 2002)
conclude that 2 slimeayae
does not produce toxins and
that the ongmal desenpuon
of the 12 piscicida hte cvele
was 1 error. The growimg

consensus s to l]llk‘*tl()ll t]]L‘
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quality ot the rescarch on
which much ot this alarm
was based. Itas to the
detrment of the reputation
of the scienufic community
that it has taken ten vears,
very constderable expense,
and public alarm betore the
originul rescarch was
properly veritied. We need
to understand why the
nornul quahitv-control
processes m science (peer
review) tailed to work m this
caser but given the potential
disruption to aquaculture
that premature actions nught
cause. this case also
underlmes the necessity to
mamtam research mto the
brology ot toxic algae.
—SHAUNA MURRAY
& DAVID PATTERSON
UNIVERSITY OF SYDNEY

Murray aud Patterson correctly
convey that there s a need to
mnderstarid why “normal
quality-conrrol processes in
scienee™ failed. Fowever, their
weriting Is misdirected.

Phiestera comes in botlr toxic
Iiee

recent dissenting papers focused

and nmontoxic strains.

01 NP0 HONTONIC SIS, yet
extrapolated far beyond their
data o “all™ Phesterta strains.
‘loxic Phiesteria has been
verified by multiple Taboratories,
based o more than 400 roxic
strains, published i more than
S0 peer-reviened scicnee articles.,
Colleagnes have purilicd a
potent Priesteria roxin and

published about its inmpacts on

Sinfish, shelljish and hnnian

health.

The conduct of the dissenting
scientists is to e deplored. "They
toolk credit for “their ne,
original " work on Phesteria s
ability o Kill fishe by physical
artack, frndings that had been
published scveral years carlier by
others. “They also {gnored
published dara, i papers they
cried, o deatl ro fish in
minntes frone toxin wvithont

physical contace witli Priesteria.
The thicee papers, whicl were
merely ‘reviened’, not peer-
revicived by scientists witle an
appropriate knowledge base, are
now being formally corrected by
toxic Phiesteria rescarchers.
Murray and Patierson

correctly state that harmful alpae

are widespread and pose a

wennine threat o Australia’s

aquaculinre and fisheries. It
would thercfore be foollardy o
base researclt needs on non -
corroborated seicnce abont
nontoxic PHiesteria strains.
—JOANN M. BURKHOIDER
NORTIT CAROLINA
STATE UMNIVERSITY

Erratum

‘Three caprions i the Spring
2002 issue of Nature
Australiacweere incorrect. e
pair of Longman's Beaked

W hales on pages 64-63

showed an adnlt male (top) and

Sfewmale, ot fenmale and jneenile.

‘The illustration on pages
T0=71 1as not Frank Knight's
Southern Bottlenose Whale, but
anaduolt male Longan's
Beaked Whale by Preter
Folkens. And the fnage on page
7.3 of Phoroart was of sali-
ridden, waterlogged pastire near
Ouryen in Victoria, not the
Kinge River in Lasmania, wlich
was reproduced i the Contents
paces. Nature Austraha
apologises for these errors.

—GHL

Nature Australia requests letters
be limited to 250 words and
reserves the right to edit them tor
sense. Please supply a daytime
phone number and type or print
vour name and address clearly.
The best letter in this issue will
receive a coby of Killers in Eden.
The winner this issue is Peter



A freshwater
Long-finned
Eel.

M
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Slippery Summer
Swimmers

Whenever vou see an eel
n a creek, itr’s casy to get
the ipression that all 1t
does s swim laingudly
around m the cool water,
But over the course of the
average freshwater eel’ lite
1t undertakes fong-distance
migrations. undergoes
more bodily
transtormations than
Michael Jackson and goes
through more names than
VOUT average con nun.

In Austraha. Long-
finned Ecls (Auguilla
reinhardii) are tound
mostly along the cast
coast. They are
diadromous, which means
they move trom marme to
fresh water as juveniles
and then, when mature,
return to the sea to spawn
and die. These nugrations
usually take place during

sthinner.

Compiled by Geordie Torr and Martyn Robinson

The exact location
of the eels” spawnmg
ground s o mystery.
but 1t’s thought to

be somewhere

around Tp. Each
T temale produces
millions of eggs.

which hatch

am within a tew days

nto larvae called
leprocephali. Ocean
currents sweep these
larvace onto the
contunental shelt, where
they develop mto
toothless. unpigmented
glass eels.

The glass cels move to
estuaries where. over the
next 12=13 months, they
develop pigmentation and
teeth. Once they move
upstreain, they settle
down. enter a teeding
stage. and become known
as vellow eels.

As they mature, the eels”
pectoral fins, eves and
gonads enlarge. them skin
thickens and turns grev-
green on top and silvery
white undernceath. thewr
stomach degenerates and
thewr anus constricts to
reduce water loss.
Landlocked cels will otten
put off natunng as long as
they cansand tenales can
be as old as 96 vears and
reach two metres m length

and over 20 kilograms

weight. betore they fimally
nake the change.

With maturity comes
the tinal long journey
back to the sea to spawn,
at which time they take
on then tinal name—salver
cels. All up. therr
reproductive round trp
can be as long as 4,000
kilometres.

Check out
www.amonline.net.au/fishes/
fishfacts/fish/areinhard.htm

tor more on this slippery

subject.

Things that Go Crash

in the Night

All tour mamland species
of lving-toxes (Preropus)
torm dense aggregations,
Kknown as camps, where
they nate and rase the
vouny of the previous
vearsanatmgs. Dunng
summer, cnnp sizes reach
their rotous peak. 1 vou

Ive m Melbourne or
Svdnev. paya visit to vour
botamic gardens. both ot
which host large thving-
fox camps.

IR esidents of these crties
may complam ot bemg
kept awake by the raucous
shricks of squabbling
flving-toxes. But spare a
thought tor mhabitants ot

the tropies where many

wily flyimg-toxes grab a

A colony of Little Red Flying-foxes.

take-away mango on
which to munch back at
the comp. I the mango’s
too ripe 1l ship from the
ammal’s jaws and drop 100
metres or more with a
thud on a corrugated-ron
root,

A great book on flving
toxes and therr Kimoas

Plymg toxes, it and

IR I EEREEREEB i 0l



Dlossom bats of Australia by
Les Hall and Greg
Rachards.

Home is Where the
Gecko is

Warmth to repules s Iike
1 catteme hat to cottee-
addicts—without 1t they
JUST can't seem to get
moving. Bemg mostly
nocturnal, geckos have
managed to overcome
thewr thermal cravings
somewhat, and are otten
acuve at quite Jow
temperatures, but the
dehcious hear of summer
15 still bhss tor them and
s then that therr acovity
reaches a peak.

Geckos are tound m all
mainland Austrahan
States. but its i the north
that thev're at their most
visible. House geckos—a
vague term used tor any
of the }\illki\ll oo kos that
cohabic with humans—are
a connnon sight m and
around buldings through-
out the tropics, as they
dart across walls and
congregate around out-
door lights, waiting to
ambush moths and other
MSeCs.

While we have several
native house geckos
[Gelyra), at least two of
these hve-m pest-control

agents are actually foreign

lntcr]opcr\: the
House Gecko
(Hlewndacrylus fre-
natis) is trom
Asn. and the
Mournimg Gecko
(Iepidodactylus
Ingubris) most hkely
hitcchhiked aboard the
canoes ot Pacttic
traders well betore
Europeans arrived.

All geckos lav one
or two eggs. usually
m late spring or carly
summer, Next thne
vou catch sight ot
gt‘t‘k(). look L]nwl_\
and vou may be able
to see eggs through
the hzard’s din body
wall.

It vou're mterested 1n

wdenntving the geckos m

vour area. grab a copy of

Harold Coggers Repriles

and amplubians of

Australia.

L en

Geordie Torris @
freelance science
writer and Martyn
Robinson 1S the '
Australian Museums$

resident Naturalist
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Picking Thorns
lmns wandering i the
wilds of Atrica will no

longer need help trom Sc

Jerome. The compassionate

samt who pulled the thorn
trom the Lions paw would
be glad to know that one
Lion (Panthera leo) has been
discovered pertormmg its
own surgervy. and using a
tool to do so.

Ilans Bauer (Leiden
Umversity) reported seemg a
Lioness i Waza Natonal
Park. Cameroon. that,
having stepped on a thormn.
tried to remove it using
another thorn. Atter
attempting to get 1t out with
her teeth, she picked up
another thormn m her mouth.

manocuvered 1t meo
position between her teeth.
then scraped the mtected
paw for at least halt an hour.
Six daws later. she appeared
tree of pam and. presumably,
the thorn.

Manv anunals have been
reported to use tools. but
most have teatures that make
tool-use casier. Tor L‘\'.]IHPIC.
clephants use therr
prehensile trunk to hold a
Jeatv branch to swash thes,
and Chimpanzees use therr
opposable thumb to grasp
saicks to winkle out
termites. What makes the
Lionesss thorn-picking
observation so remarkable 18
that she was apparently able

to use a tool to extract a

thorn. using only her
mouth, For us.it would be
like trving to remove a
sphnter wath our hands nied
behid our back.

AT

Leaving Warning Signs

he brilliant colours of

autumn leaves are often
explamed away as precey, but
meidental. by-products of
brochemical reactions. But
Sam Brown and the Tate Bill
Hanulton (Oxtord
Universiey] have recently
proposed that they actas a
“handicap signal’—one that
tlaunts fitness and wellbeing
to would-be predators.
“Look at me™. such a signal
18 thought to sav. “I'm too
strong and healthy tor vou to
even bother with™. Irsan
1dea that's often used to
explam what would seem to

be otherwise evocative and

Licking his wounds? The Lion can
now be added to the list of animals
that use tools.



Red alert: vivid autumn colours may signal extreme fitness to would-be insect attackers.

toolhardy displavs towards
predators by prevan the
anmmal kingdom. But. unul
now. no-one has attenipted
to apply 1t to plants.

Brown and Hannlton's
view of striking autumn
colours works something
like this. The pigiments
required for vivid pre-winter
displavs are energetically
expensive to produce. By
investing i these a tree can
send out the message that. 1t
1ts healthy enough to bother
with such an exhibinon (the
“handicap?). then 1ts more
than capable ot detendimg
1selt aganst attack by
autumn-colonisig msects.

To test thewr theory, the
rescarchers mvesugated the
extent of autuimn
colouration m more than
260) temperate, northern
henusphere tree species and
compared this with the
number of aphid species that
attacked cach ot them. Sure
enough, they tound that
autumn colouration 1s most
spectacular m those species
facing the prospect of attack
trom the ighest diversity ot
aphids, msects that rely on
visual colour cues to select
their hosts.

—K.Mc(..

In-flight Meal
E very vear milhons of
simall songbirds tlyv tfrom
Siberia to Atrica to escape
winter and tind tood. Thev
travel mamly at mght,
leading to the behet that
they rarely attract predators.
But researchers have now
discovered that a silent and
lethal murderer dogs the
birds™ path. catchmg them

NATURE AUSTRALIA SUMMIR 2002-2003

nid-thght and crunching
them up on the wing.
Carlos Ibinez (Estacion
Biologica de Donana
Spam) and colleagues have
tound that the culprits the
Greater Noctule (Nycralus
lasiopreris)—one of the rarest
nanunals m Europe and the
contments largest known
bat. While no bats were

caught red-handed with bird

m mouth. the smoking gun
came 1 the torm ot 14.000)
tecal pellets collected
Spain.

The researchers netted the
bats and then keptthem mn a
bag overmght unul thew
bowels were well and truly
cmpty. Prismg the poo apart
revealed msects and hair, but
also plencey of bird feathers.

espectally durmg the




migration months of’
March—Muav and
August—=November. [t secins
the normually imsect-loving
bats switch over to a bird-
based dict when the birds tly
over their terntory. With
45-centimetre wingspans,
the bats approach the birds
swittly and silently. They
have low-trequency calls of
long duraton. makmg it
easter to detect prev ata
distance.

What 1s remarkable for
biologists s how bats and
birds—which have quite
ditferent behaviours and
ecologies—have come to
mteract so specttically.
Obviously the arrborne
banquet that migratimg birds
ofter has made "bird-
watchmg™ an irresisuible
pastme for the Greater
Noctule.

—A. T

Budding Talents

he regenerauve powers of

the Australian bush are
the stutt of legend. Just
weeks after fire has reduced
the limdscape to a barren

wasteland, the ¢charred and

10

blackened bodies of gum
trees sprout clumps of
healthy tolage. But how do
the trees achieve this
nuraculous resurrection?

I'he crunks and branches
of most trees have dormant
buds on the bark surtace.
When the tree s damaged.,
perhaps by a storm or by
msects. these buds sprout
and the tree begims to grow
anew. But because the buds
are close to the surtace, they
are extremely vulnerable to
fire.

Most cucalypts have siall
bumps on then bark that
were assuimed to house
dormant buds similar o
those found m other trees.
However, when Geott
Burrows (Charles Sturt
Unmiversitv,. Wagea Wagea)
exanuned these structures,
he didn’t tind buds. but
strands of specahsed tissue
that ran front the bark
surtace mto the woody part
of the tree. Called eprcornc
strands, thev had the
remarkable abihitv to torm
buds all wlong then length,
which means they can

l'L‘\PI'()lll cven W hL‘H most ot

the bark 18 destroved by fire.
I'his budding mechamsin
is unhike that seen m any
othertrees m the world and
gives cucalvpts a head start

after fire.

—Gi

Lilliputian Lizard
onathan Switt must have
known about the extremes
of size tound on islands
when he wrote about
Gulhivers encounters on the

island ot Lilhput. Now Blair

Eucalypts have an extraordinary
ability to resprout after fire.

Hedges (Pennsvlvanma Sate
Umniversity) and Rachard
I'homas (Umversity of
Puerto Rico) have
discovered a truly Lilliputian
lizard that has an average
snout=vent length of just 16
millimetres. With the
exception ot fishes. 1t
about as smuall as a vertebrate
can get.

i he dimmutive brown
gecko. Sphacrodactylis
ariasae, was found m leat
heter i the coastal torests of
two ishands m the
Domimcan Repubhie, Only
one other hzard is known to
get down to this size—the
related Sphacrodacrylis
parthenopion trom the Briosh
Virgm [slinds,

Such smuall ©1ze comes
with several physiological
Inmtanons. mcludmg high
rates of water loss through
large surtace-area to volume
ratios, lo survive. these
gad kos must seek out hunnd
microhabitats, such as leat
liceer.

Size extrenes often occur
on islands because spedies
that do happen to reach
ishands evolve to fll miches

that would normally be

This newly discovered gecko from the Dominican Republic is about as

small as a vertebrate can get.

NaURl
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taken up by other groups.
In the case of the Lilliputian
hzards, they probably “shrank’
over tinte to fill the niches
occupied by mvertebrates on
the mainland.

—R.S.

High Pitch for
Neanderthal 1Q
In 1963, Dictrich Mana

(Friednch-Schiller-
Unversitit) discovered two
lumps of resm or piech m a
German archacological site
m the Harz Mountains, one
of thenm complete with a
human tingerprint. Pitch-
processing, for use m
attachmg handles on stone
tools. 18 an ancient skill of
modern hunans, so what
nukes these preces of pitch
so special?

First, themr dates have
been estimated at 80,000
years. Previously, pitch-
processing to nake
adhesives was thought to be
assocrated only with tully
modern humans in the last
40,000 vears. Second. one

Lunar Myths

: & P : ot the preces was fou
here’s a widespread belief that more babies are olf nle Pl R T

born during the full Moon than at other times. with d"[“‘“.“"'ly shaped
But a painstaking study of 70 million US births "Mousterian” stone tools
over 20 years has knocked this 1dea on its head.
Daniel Caton (Appalachian State University)
found no correlation between births and phases of
the Moon, and suggests people who give birth or
deliver babies on a night with a tull Moon just
tend to notice the Moon more than if it was only
partially lit up or not ac all.

The same goes for Dog bites. People are not
more likely to be bitten by Dogs on Moon-lit
nights. according to a recent study of 2,642
hospital records in Greece over a 3.5-year period.
After controlling for factors such as increased
exposure to Dogs on weekends and m the warmer
months, the researchers found no link between
risk of Dog bites and Moon periods.

The full Moon has been blamed for many
things, including increased crime rates, car
accidents, poisonings and epileptic fits, but as far
as Dog bites and birth rates go, 1t 1§ now ofhcially
off the hook.

—G.H.

Neanderthal glue? A piece of birch
estimated to he 80,000 years old.

NATURI

typical of Neanderthals, thus
suggesting Neanderthals,
rather than modern humans,
made the pitch. And third,
the pitch has recently been
tound to come trom
European White Birch
(Benda vernicosa), a
particularly ditficult wood to
process.

Johann Koller and Ursula
Baumer (Doerner-Institut m
Munchen) caretully analysed
the pitch of birch trees, and
deseribed the conditions
necessary tor the sticky tar to
be produced. Usig modern
techniques, this mvolves
smouldermg im an artughte
tflask at a controlled
temperature ot between 340
and 400° C. Any lower, and
no tar s produced: any
higher and the tar burns.

Ihat the Neanderthals had
the techiical knowledge and
skills to produce the
prehistorie glue, let alone
handles tor their tools. once
agan shows that they were
no nmcompoops. And 1t
seems less and less likely that
they disappeared because ot
any mterior mtelhgence.

—R E

pitch preserves a human fingerprint,

AUSTRALIA SUMME R



Ant Traffic Snarls

pend a few mmutes on

the observatnon deck of
any tall building, and vou'll
probably overhear someone
remark that the people
below look hke ants.
Colonies of the leat-cutting
ant Ara cephalotes can imdeed

resemble large human cites,

with several nullion
mdividuals and networks ot
permanent. cleared foraging
trails.

Martin Burd (Monash
University) and colleagues
decided to examine the
behaviour of this ant trathc
by artificually mcreasing

congestion along the trails.

Using moveable plastic walls
to constrict the pathways,
the researchers tound that
ant trathic slowed more
abruptly compared with
human pedestrian trathic.
I'his was due at Teast partly
to a sharp merease m the
number of head-on
collisions m ants. Such

Head-on collisions in leaf-cutting
ants (Atta cephalotes) are the
norm.

altercations between ants are
(apparently) not as damaging
as those between humans,
and might even facthtate
mformation exchange
through “antennanon’™: ants

thus devote less ettort to

’ﬁv

&
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avordig such collisions.
Furthermore. dense human
pedestrian trathe
spontancously segregates
mnto streams travelling i
opposite directions. but the
leat-cutter ants 1 the study
never showed this behaviour.
The researchers believe
there nught actually be an
advantage to nuxing
outbound and mbound
trathe. Outbound ants are
fast and manocuvrable,
while mbound ants are slow
and ponderous, cach
burdened with a chunk of
leat hke a removalist
strugghng with a queen
materess. It trafhic was
segregated. the imbound Lane
would be prone to gndlock.,
consisting entirely ot heavily
laden mdivaduals all unable
to castly avord cach other. In

muxed Lanes, however,

1

Ausrralian Budgerigars

are turned on, sexually speaking,

[’)'_ﬂll(’l‘(’.\‘('('llIﬁ’dl/l(’ll\‘.

mbound ants do not have to
avord cach other as otten.
since they are separated trom
cach other by a thnd matnx
of fast and agile ants, winich
can readhly swerve to avord
cach other and ther

cutnbersome colleagues.

—M.L.

Fluoro Budgies

Budglcs preter mates m
glowing good
health. . hiterally.

Research carned out by
Kathryn Arnold (Umiversity
of Glasgow) and colleagues
has tound that Australian
Budgerigars (Melopsittacus

tndulats) are turned on,
sexually speaking. by
tluorescent teathers.

Such plumage s common
i the parrot tamily but,
untl now, no-one has been
sure whether it has an
expliait tuncnion or whether
1018 simply an expensive and
useless by-product of the
brochenncal processes that
give teathers therr colour,

I he bodies of wild
Budgies are mostly non-
glowimg green but. in both
sexes, crown and cheek
teathers are imbued with
fluorescent vellow pigment.

Because this absorbs

NATUR]

Sexy Budgies glow in the eye of
the beholder.

ultraviolet hight and then re-
cnts 1t at longer
wavelengths, 1t makes the
teathers appear to glow
the eves ot other Budgies.

“To test whether tluorescent
teathers act as a sexual signal
i Budgies, Arnold and her
team exposed both male and
temale birds to two tyvpes off
prospective partners. Some
had therr thuorescence toned
down by the apphication of
UV-absorbmg sunsereen.
while others were smeared
petroleum jellv. which does
not attect tluorescence.

Both sexes showed a strong
preterence tor bnghtly
glowing partners. suggesting
that tluorescence evolved as a
sexual signal. The researchers
behieve that Budgies with a
“healthy glow™ to therr
cheeks (nd crown) advertse
thewr fitness and abihity to
produce healthy voung.

—K.McG.

Men and their Meat

hen it was first re vealed

that male Chimpanzees
(Pan troglodytes) hunt and kil
monkevs tor meat. our
illusions of these gentle
creatures were shattered. At
the time 1t was assumed
Chimps must be driven o
this aggressive behaviour as a
result of tood shortages.
Flowever, a recent study has
shown the hunt's a stunt.

Over a1 pertod of 16

months, John Mitam
(Universiey of Michigan) and
Pavid Wates (Yale
Unmiversitv) watched male
Chipanzees hunong Red
Colobus Monkevs (Procolobis
badiusy i Kibale Natonal
Park, Uganda. Sometimes
the Chimps would ignore
the monkevs and contunue
tinylgmg for truies instead

But at other ames Chimps

VUSTRATIA SUNMANER



Male Chimpanzees share their
monkey meat—it's a bonding
thing

appeared to “plan” therr
hunts. asembling together
to patrol therr territory
search ot potential prev.
Qddly, these hunts usually
occurred at times of tood
abundance rather than
SCATCILy.

The 1dea that Chimps may
Jure mates by providing
them with meat-for-sex was
also mvestigated. vet the
presence of oestrous temales
m the group did not predict
the tendency tor Chimps to
hunt. Instead. males were
most likelv to hunt when
accompanied by other males.
The Chimps divvved up the
meat only with their alhes,
who reciprocated during
subsequent hunts.

Mitam and Wartts
concluded that hunung s a
form ot male bondmg, 1n
which alliances and
‘triendship networks™ are
formed. In a way. 1ts similar
to that great Austrahan
tradinon where blokes
gather round the barbie,
sharing meat and swapping
Stories.

-K.H.

Resurrecting the Dodo

he origins of the Dodo

(Raplus cucullans) have
puzzled scienusts ever simce
the pecuhar bird was
discovered on the sland of
Mauritius mn the 16th
century. Its large size,
bulbous beak and
acrodynanncally useless
wings have had scientsts
bamboozled as to 1ts
evolutionary history. Over
the years, the Dodo has been
grouped with anythimg from
the birds of prey to the
thghtless rantes, such as the
Emu and Ostrich, and even
the parrots. Simce the nud

NATURE AUSTRALIA SUMMI R

Honeydew on Tap
Fc‘eding on tluid from the bottoms ot msects sounds pretty gross, but tor some
anmmals 1ts all ina day’s work.
In the forests of Madagascar, Markus Folling (University of Bieleteld.
Germany) and colleagues observed diurnal geckoes (Phelsimna and Lygodacrylus

spp.) mducing sap-sucking planthoppers to excrete honevdew—a sugar-rich
substance. Even a noctumal species. Homopholis sakalava, mterrupted 1ts sleep
to come out during the dayv tor a sugar hit.

Smmnlar behaviour s well known m ants, and some vertebrates. mcludimg
humming birds and lemurs, lick the secretions from branches and Ieaves.
However. this 1s the first known case ot a vertebrate gomg straight to the
source.

The researchers watched as the geckoes slowly approached planthoppers.
bouncmyg ther heads rapidly up and down agamst the tree trunk. In response
to the vibrations, the planthoppers rased themr rear ends a tew tmes and
exuded a drop ot honevdew. The geckoes then dehcately pushed then snouts
mnto the drop, pulled back, and licked 1t oft with their tleshy pink tongues.

From the geckoes™ pomt of view, the benetit of this odd relationship s
obvious—the honeydew 1s a high-energy tood source and may help them get
through lean pertods. The benetit to the planthoppers 1s less clear. but 1t could
be that the geckoes are acting as thens garbage collectors. The volume ot
honeydew the insects produce 1s large, and when population densities are high
1t could reserict their movements or thev could even drown m it. The fact that
geckoes treat the planthoppers as food producers, rather than just tood. must
also help.

—G. T
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18005, the Dodo has been
linked with the pigeons and
doves (order
Columbitormies) but its
exact positton within this
group has been much
debated.

Recent molecular analysis
carried out by Beth Shapiro
(Oxtord University) and
colleagues has tinally
resolved the ssue. DNA
extracted from the Dodo has
revealed the bird belongs
firmly m the middle ot the
pigeon fanly tree
(Columbidae). Tes closest
relative was the thghtless
Sohtare (Pezophaps solitaria)
trom nearby Rodrigues
[slaind, o speaies that died

out a century after the

16

Dodo. The data idicate the
speaies diverged trom one
another around 235 million
Vears ago.

Mauntus, the only
locahty where the Dodo was
ever tound, s relatvely
voung, having tornmed
around seven nulhon vears
ago through volcamie
actvitys Rodrigues is even
vounger sull, bemg only 1.3
nnllion years old. “Therefore,
the two ﬂl;_:h[]t‘\\ species
couldn’t have diverged
because ot isolation on the
two islands.

Genene evidence shows
that the Dodo and the
Sohtare descended from the
prgeons of castern Asia,

where them closest iving

relative, the Nicobar Pigeon

(Calocnas nicobarica). remains.,

I'he researchers suggest that
ridges ot the Mascarene
Platcau, now submerged
under the Indian Ocean,
must have provided stepping
stones for the Dodo and the
Sohtare. Through therr
sland hoppimg, the two
species became physically
and genencally separated
betore reaching the separate
slands of Mauritius and
Rodrigues. Yet at what
pomt the species became
thehtess s sull unsolved.
Whether they flew, swani or
Hloated between wland
SCPPINE Stones remaims

unknown.

K.HI

SALUIR

As dead as a...hig
flightless pigeon.

Snake Blankets

ach spring m Manitoba,
E(‘,(Ilhld.l. Red-sided
Garter Snakes (Thanmephis
sirtalis parictalis) emerge
their tens ot thousands from
the dens i which chey've
spent the winter. The males
appear tirst and loiter
around the den entrances
wating tor the females to

arrive. Thenat's on tor

QUICK QUIzZ

1. How many body
segments does a
spider have?

2. WWhat is the name of
the artificial lake
formed by the
danuning of the Ord
River in Hestern
Australia?

3. WWhere would you
look I(’_fl‘nd a
stabilimentum?

4. Do whales see blie?

9. How many species
of brushtail possums
are there?

6. 11 hich animal is

best associated with

Joy Adamson?

1What does the

=

Latin word sapiens,
as in Homo
sapiens, mean?

8. 11hen do animals
aestivate?

9. How ANy SCASOns
do local Aboriginal
peeple recognise in
the wer—dry
rropics?

10. 1 5har rype of
whales were seen
Mrolicking in Sydney
Flarbour last winter
(2002)?

(Answers on page 83)
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voung and old, wath cach
fenuale bemg set upon by a
horde ot horny males, m
some cases more than 100 of
them.

»lll\( to contuse the ssue,
sonte of the emerging snakes
are nnposters—repnliam
cross=dressers that smell ke
temales but are actually
nuales. For the first dav or
two atter emergence, these
she-males” produce female-
like pheromones and it was
long thought that they
gamed a matng advantage
by contusimyg the other
males.

But Rick Shine
(Umversity ot Svdnev) and
colleagues have come up
with an alternative
hvpothesis. When the snakes
first emerge. they are
extremely cold. and a cold
smake 15 aslow-moving

snake. These slugaish

serpents tace death at the Things can get pretty hot under this writhing mass of horny garter snakes.
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beaks ot hungry crows, and
Shime suggests that, by
cloakig themselves m a
writhing mass ot sex-crazed
surtors, the she-males mav
gain vital protection from
predators. But this s only
halt the storv.

In contrast to the newly
emergent males, those
that've been out tor some
time have had a chance to
warm up m the sun. The
researchers hvpothesised that
perhaps the she-males were

usimg their suttors as an

18

clectric blanket. They
theretore compared the
temperatures ot courted
with uncourted temales and
tound that, sure enough, the
courted snakes warmed up
significantly taster. They also
tound that warmer she-
males reverted to he-male
status more quickly.

—G. T

Sweet and Sour Elephants
Inmgmc the stench ot an

old Billy Goat. Muluply 1t
a thousand-told and that,

according to pachyderm
experts. 1s what a male Asun
Elephant (Elephas maxinus)
smells like when looking tor
a nuate.

Bull Astan Elephants
achieve this pongy state tor
about four weeks a year,
when in musth—a ume of
mtense sexual mterest,
activity and aggression.
Musth 1s driven by surging
nule hormones and
characterised by the
production of odorous

secretions from temporal

NATURE
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glands, located between the
eyes and ears.

However, only tully
mature males have truly
pongy secretons.
Adolescent males, which
expertence a kind of
teenage version of musth
Kknown as ‘moda’, smell just
like honey. Bets Rasmussen
(Oregon Health and Science
University) and colleagues
analysed the secrenons from
yvoung bulls aged between
cight and 13 years and
tound that they shared key
chenncal components with
honey, mcluding several
sweet-smelling acetates. The
secretions change chenucally
as elephants mature. such
that 1n mature bulls they
have hieedde m common with
honey and mclude an array
of putrid compounds
mstead.

The researchers noted that
moda males i capuviey
tended to avord the
temporal-gland secretions
collected from mature bulls,
while secrenons from moda
males evoked no response m
older males. Observations of
wild annmals contirm these
findings.

Like @ white tlag. the
moda aroma appears to
signal to older. more
dommant males that the
vounger males are no threat,
thus helpmg to quell
unnecessary male contlict

durmg musth.

Delicious or Malicious?

he excructaung, burnimg

pant imtheted by chilli
peppers s so notorious that
L]]l”l \L'Ud\ ]1.1\ ¢ I\L‘Cl] ll\cd
as a1 crude torture device n
many lastern countries tor
centuries. | I]L‘ 110(1\
sweatng, cve-watering,
mouth-on-tire pam s

caused by the chenneal

A mature Asian Elephant in musth.
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capsatcm, which binds to a
receptor called "V on
sensory nerve endings,
triggering the scorchig
sensation. But why do chilh
plants punish consumers so
pamtully?

Sven-Eric Jordt and Dawid
Juhus trom the University of
Calitornma have recently
shown that not all anunals
experience the discomtort
manmmuals go through atter
connng mto contact with
capsatcin. Birds, tor
example. can chow down
on chill wathout rutthng a
teather. This, the researchers
demonstrated. 1s due to
subtle ditterences at the
VIR recepror sites, making
them msensitive to the fiery
chemical. The molecular
basis of sensinaty to
sprciness also explains the
findings of a recentstudy on

seed dispersal of Chiltepme

Chalhes (Capsicinr aimmait) m Red hot chilli peppers: there are some animals that just can't stand the heat.
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Water striders clash spines with claspers in violent pre-mating tussles on the water surface.

Arizona.

Joshua Tewksbury
(University of Flonda) and
Gary Nabhan (Northern
Arnzona Umiversity) tramed
video cameras on wild-
growmg chlh plants to
deternme which ereatures
ate and dispersed the seeds.
They tound that birds,
espectally the Curve-billed
Thrasher (Toxostona
apvirostre), were the only
anmals catng the red
peppers, contirnnnyg them to
be mvincible when it comes
to tiery truit. Back m the
Lab. Packrats (Neotoma lepida)
and Cactus Mice (Peromyscus
cremicus) could be convimceed
to cat modest amounts ot a

capsmem-tree chilli, but they

20

steered well clear of the zesty
wild peppers.

Because birds pass seeds
through the gut without
crunching, they provide the
best start i hite tor a
gernnnating seedling:
mannnals, however, crunch
the seeds up, rendermyg them
mtertile. By usimg capsaicm
as a chenncal decerrent, chilly
plants tend oft hungry
mannnals and instead attract
birds as beneticial seed
dispersers.

—K.H.

Battle of the Sexes
t's othenal. Love s a
battletield, and Goran
Arngvist (Umversity ot
Uppsala, Sweden) and Locke

Rowe (Unmiversity of
Toronto) have just tound the
first empirical evidence of
the lengths to which some
bugs will go to tend oft
unwanted advances.
Thedea of an
evolutionary “arms race’
between sexes 18 not new.
This occurs when advantages
gatned by one sex from an
exaggeranon of sexual
weaponry are balimceed by a
counter-adaptation m the
other sex. But because cach
sex s contmually evolving
weapons and counter-
measures, such sexually
antagonstic coevolution s
difficult to observe m nature.
To demonstrate sexually

.ll]l.lg()lll\’ll( L'()L‘\'()Ill[l()ll m
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progress., the rescarchers
studied 13 spectes of water
striders. These msects engage
1 violent pre-copulaton
struggles on the water
surtace. durmg which niales
use claspers on therr hind legs
to hold down the females,
and temales use spuies o
thetr back to distod

mountimg nales: Apiige it

and Rowe tound th il
SOINE SPECIEsS, ONEe \¢ had
evolved a relaave advaniige

over the others, while
Most cases male and female
adaptations were balieed.
[t was previoushy o wght
fers
\CapoIs

that temale water st
developed their onwn
because thev wanted fo

choose the most gens el
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fit male. But the reason s
much simpler. sav the
researchers: when 1t comes
to matng. cach sex hasa
ditterent agenda. Males want
to mate with as many
temales as possible. while
temales. vulnerable to attack
tfrom below durmg matng,
want to mate only a few
tmes. And when tenales
gamn the upper hand and
evolve a relative advantage
over therr suitors. the
matiyg rate falls dramatically.
Basicallv, sav the
rescarchers, most females
just don't want to mate. and
do evervthimg they can to

avord it

—IS.

Guppies Mimic Fruit
he way to a man’s heart.
they sav. 18 through his
stomach. But tor Guppies. 1t

seems, the airls fall for the

bovs that remmd them most
ot thewr favourite tood.
Female Guppies (Pocedia
reticilana) m some
populations show a strong

preference for males with

the biggest. brightest orange

spots, Curtoushyv. one of the
Guppies” favourite toods s
the bright orange fruit of
the rare Cabrehash Tree
(Sloanca laurilolia). which
grows m north-castern
South America, Trimdad
and Tobago. Is this mere
comcidence, oras there a

connection?

Helen Rodd (University of

Toronto) and colleagues

have suggested that Guppies

may have genes that nake

them parucularly sensitive to

orage. and that enable
them to find rare tood
sources. Thev suggest that

female preterence tor big-

orange \p()[tcd niates may
have arsen as a side-ctteet of
this.

To test whether there was
v genetic basis for colour
preterence, the researchers
presented ditferent coloured
dises to both wald and
captive Guppies. They tound
that. regardless ot gender or
age. most Guppies went tor
orange or red dises.

Guppies vary
ceographically m thewr
sexual charactersties and
mate preferences. So the

researchers looked at

populations where females
were most attracted to non-
orange males. They found
that even i these
populations, 1t the fish were
presented with ditferent
coloured dises, they sull
chose orange most
trequently. suggesting an
mnate colour preference not
based on environment or
learnmg.

Orange spots. 1t seems, are
butlt mto the Guppy's search
mage tor both tood and

mates.

(NaAF:

Ecotours and Walking in Victoria’s
High Country

Escape from the pressures of modern urban lifc and
expericence the serenity of the High Country.

Relax. breathe in the clear mountain 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 cucalypts or across Alpine meadows to gazc over a
sca of mountains. The memorics will last a lifcumc.

On sclected departures join naturalist guides rescarching,
and monitoring populations of rarc and threatened wildlife.

All ccotours and walks arc graded from Very Easy to
Challenging and you can choosc to cither camp or stay in
cosy High Country accommodation.

[or full detatls of 2002/2003 program contact Jenny
Gippsland High Country Tours
PO Box 69, Bruthen Vic. 3885
Phone (03) 5157 5556 Fax (03) 5157 5539

Email: jennyghcte netspace. net.au

Fist 1987, Accredited Member VIOA
Advanced Ecotounism Accreditation (NEAP)
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BIRDWATCHING & WILDLIFE TOURS

WESTERN AUSTRALIA
Informative tours with naturalist & protessional ornithologist
George Swann — who knows this region, its flora and wildlife - one
ot the Kimberley's most experienced wildlife guides
4WD Safaris - Camping or fully Accommodated
Tailored Itineraries - Kimberley Cruises
Bushwalking - Fly/drive tours.
BACHSTEN CREEK
Visit the remote Bachsten Creek arca. FWD salart with scenie tlight
back to Broome.
KIMBERLEY ISLAND & INLET CRUISE

A superb birding cruise visiting Lacepede Is. Adele Is Walcott Inlet

and Sale River — Specialist guides
BUSHWALKING/BIRDING WALKS
Kakadu National Park. N.T. and Kimberley WA
Fully Accommodated Black Grasswren Tour
Princess Parrot Tour — GGt. Sandy Desert
South-west Endemics, Birds Plants & Mammals
PLUS MANY MORE EXCITING TOURS

For brachure contact
Gicorge Swann
PO Box 220, Broome
a1 Western Australia 6723
" lelFay (08) 9192 1246

BIRD{VATCHING Email kunbird ¢ tbe.com.au

www kimberleybirdwalching com au
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THE BACKYARD NATURALIST

True blue heeler?

Is the Dingo a continental gatecrasher, or is it as

native as Blinky Bill?

USTRALIAN PUB PROTOCOL HIAS

never demanded too much of

the average nale. Basically, all

he should have 1s the tilling capacity of

a Two-humped Camel and the ability to
pull facts and tigures trom the air to par-
ncipate - those perennual pub argu-
ments that make the bar such a stmu-

latmg alternative o home . Sports

Canis lupus dingo

Classification
Family Canidae.

Identification

Kelpie-sized,  usually  sandy-
ginger, sometimes black-and-tan
or white. Head-body length 100
cm, tail 30 cm, weight up to 24 kg.

Distribution

Originally from Thailand, now
widespread in southern Asia.
Introduced into Aust. Common
from coast to desert throughout
mainland Aust. and on some
islands, Tas. being a notable
exception.

Biology

Unlike domestic Dogs, breeds
only once vyearly. Mates in
autumn, up to 10 pups born in
winter. Females reproductively
mature at 2 years. Eats almost
anything, from insects to cattle to
carrion.

results. the GST. and Brown Snakes
crossing with pyvthons usually prevail.
but the issue of the Dingos right to
true-blue Aussie status can always be
counte don to turn Horid faces purple.

Is the Dingo (Canis lupus dingo) a
contineatal gate crasher along with
Swamp Buttaloes and teral Pigs, or s it
as native as kangaroos and Blinky Bill?

A tcklish wager that could send your

Jast 8200 into the publican’s all and se e

vou off with a dry throat.

Across the mamland the Dimgo s
otticially  regarded as vermin. In
Queenslind where | olive, the Rural

Lands Protection Act 1985 classities the

Dingo as a “Declared  (Pest) Spe cies’

makig its eradicavion the lawtul diry
of landholders. s threat to the jum-
bucks of Queensland, New South
Wales and South Australia led to the
erection ot the worlds longest tence
designed to keep it out once 1towas
expunged trom within, At 5,380 kilo-

metre slong, the "Dingo Fence Tis over

twice the ]L‘llgth of the Great Wall of

China.

Eradication seems a grue ome way to
treat the annnal chat for so long has
been known as our *Natve Dog’ unot=
fictal faunal icon of Australia, unchal-
lenged totem on my mothers tea tow-
el But stand the Digo in an llegal
mnnigrant identification line -1p along
side wallabies, bandicoots, the Koala
and the Thylacime, and it doc it ke
long to pick the odd bod. There 18 no
pouch under  the  vellow pooch’s
paunch, and the ingo’s teeth are
unlike any ot the others, A discreet
glance at the pup-producing bies under
Mrand Mis Dingo will alo leave vou

BY STEVE VAN DYCK
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in a state of vertigo. For a gy, the
Dingo’ donger s - tront of hig ge,
i, while that of the others is bely,g
And a Dmgo’s mipples are spread ou'[
along the bellv, while the otheys G
theirs into a pouch.

“Hang on’. you  scream. “You've
stacked the Ime-up with marsupials 44

Australia’s

natve  bats

lete out and
rodents, all of them placentals wyl,
we dding tackle Lind out the same wav o
the Dmgos.” Thats true, but Au\n-‘ll]m'g
placentals, ike ats marsupials, also have 4
fossil nstory that goe sback mullions of
vears. Eve nthe Last rodents (Rars spp.)
to arrive here via natural Land bridges
can be dated back 2=3.5 million vears m
Australian deposits. By contast. Dingo
tossils 1 Australia have been reliably
dated to only around 3,500 veas old. In
a birchright dispute the Dingo would be
hard-pressed ge ttng a hearmg,

[t vou msist that any anmnal automat-
ically qualities as matve” after 3,500
vears then the same logic must allow
vou to embrace came s, Cane Toads,
Foxes, Cats and FHouse  Sparrows as
native  Australians too. Atter all. com-
pared with the mult-milhon-year his-
torie s of dinky-di native s. whether vou
arrive d 3,500 vears ago or within the
last 200 vears (with Europeans) hardly
makes a ditterence.

In s book The dingo. Laurie Cor-
bete. one ot Australia sy best-known
camd rese arche s, conclude s thae the
Dingo orgimate din Thaland (where 1t
v stll common) and was broughe to
northern Australin around 5.000 years
ago by seitfaring Asans. Not by Aborig-
mes.

The bueee v pill for champons of the
‘Native |)0{-" to swallow 18 the concept
that the Dimgo s most accurately
deseribed as i teral Asun cand that rep-
rese nts the tist fore umn pre Jaor o be
succe stully mtroduced by humans o
Australia, 1t as now an entrenche dpart
ot the Australian tauna.

The ssue of whethe rits a “good” part
of the Australian fiuna or a bad’ P'm
will dlwavs polarse opmton and often
resultin management deaisions that ar¢
resolved along  pohucal Imes Muany
Australims simply Tove the Dmgo—N
12 1bhbus. P

nid Foxes:

has high 1con status, 1t e aes

and.m plice sexddude cCa

; ated by
NManv othe s, howeve 1, are frustrates

NATURE AUSTRATEA SUNMI



1i—it kalls stock and s mmphcated as
threat o many rare manve species, the
mamland  Thylicine bemg a notable
carly termmal viconm and the Queens-
land Harv-nosed Wombar a later case
I point.

Complicating all this 1s the Digo’
cagerness to breed wiath domestic Dogs.
The extraordinary dithiculey 1 picking
the pure Dingo, the Digo-cross and
the drover’s Dog was beauttully epito-
msed masstory told by Franais Ratclitle
m his book Flying fox and drifting sand.

George Jacques had spent ns child-
hood Iiving m a horse-drawn wagon
that Ins father trundled around  the
country following up rumours ot work.
The famulys vellow, spotty Dog not
only helped round up hens when it
came time to shtt camp. butit was also
guntully emploved when the Coolgar-
die got low on mutton.

One dav the Dog got among a tlock

ot Sheep and dispatched about a dozen

Jumbucks. George and s dad were Juse

selectmg che  choicest mutton when
they noticed two men riding towards
them. Instmcnvely. Jacques Snr pulled
out his ritle, shot the Dog. and whipped
oft its collar betore the poor fannly pet
it the ground.

“We tound this Dog playving hell wich
vour Sheep, so | shot him™, Georges
tather said.

I'he men looked at cach other then at
the Dog. and one said, " That’s the bug-
ger we've  been after for  three
vears...the worst Dimgo m the district.
The bosss got 20 quid on s scalp,
vou'd better take him over to the home-
stead.”

Never short of gall, Jacques Snrasked
it he could take o carcass as they were a

bt short ot meat.

A male Dingo and pup. Unlike domestic Dogs, Dingoes hreed only once a year.

NATURE AUSTRALIA SUMMLER 2002-2003

“Take what vou like. they aren’t no
good to us lvin’ there™, one of them
replied.

So George and Iis dad took a couple
of lambs and went over with the Dog’s
scalp to collect therr bounty. They then
cleared off as fast as they could m case
the real Dingo showed up!

FURTHER READING

Corberr, 1., 19935, The dmgo.
University of New Soutlr Thales Press:
Syduey.

Ratcliffe, 120 1947, Flving fox and
dntung sand. clueus and Robertson:
Syduey.

DRCSTEVE VAN DYCK 15 SENIOR
CURATOR OF VERTEBRATTS AT THE
QUEENSIAND MUSEUM WHERLE HIE FHIAS
WORKED SINCE 19753,
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RARE & ENDANGERED

A third of the observations of Princess Parrots in the wild

lave been made in the last 10=15 years.

ERHAPS ONE OF  FHEE

beauttul parrots. with 1ts pastel-

NMONT

coloured  plumage  and  long
wings and il the Princess Parrot (Poly-
telis alexandrae) 15 also one of the most
enigimatic. The species was named by
John Gould in 1863 i honour ot the
then Princess ot Wiles. For vears, 1t was
regarded as a rare nomad. mhabing the
vast sandy deserts of central and western
Auwstraha, and  feeding mamly on
spiifex seeds. However, our under-
standing ot 1ts biology has changed.
The bird appears always to have been
rare and, unal recently. most of 1ts range
was remote and heele visited. Inereased
ownership of four-wheel-drive vehicles
and the popularity of nature-based tours
has changed this—about a third of the
observations ot Princess Parrots i the
wild have been made m the Tase T0=15
vears. And with these observations have
come some  meeresting  Andings. For
example. m good seasons on the Can-
mng Stock Route. Pricess Parrots have
been reported to teed avidly on blos-
som, and to prefer various native grasses
Other

reported them teeding on nectar and

over  sprmifex. people  have
truie. Clearly, Princess Parrots are more
opportunistic - their teeding habies

than previously thought.

Untortumately the mcrease m rate of

sightings has not been matched with an

mcrease m breeding records. Most
reports of their breeding are historical,
not recent. The reason tor this s

unknown, but may be related o the
bird’s unpredictable movement patterns.
Al North, m 1911, noted that Primcess
Parrots would visit a |()(.1||[§ where t|lL'}'
had never been seen betore, and breed
Once the

m  constderable numbers.

voung were able to tly, they asembled
m tlocks and suddenly departed. This
behaviour muakes 10 hard o predict

where breedig nught occur. Sull, given

the mereased accessibility of much ot

the desertareas, and mcreased visitation.,
it s surprismg that more breeding
attempts have not been recorded. Te may
be that massed breeding events are less
common now than m the past. perhaps

due to a dechne v populavion numbers,

The true starus
of this beantiful
parrot is tnknown,
and will rermain so
inless we obtain

more information.

or perhaps they have simply gone
unrecorded.

Like the closely related Regent Parrot
(Polytelis anthopeplus) and Superb Parrot
(2 sweainsonii), the Princess Parrot otten
nests m loose colonies. {_‘p O ten nests
have  been reported o one  tree,
although solitary nesting also occurs.
Breedmg occurs at various times ot the
vear, and 1t has been said that the birds

breed when seeds of spimtex are ripen

1ne.
Based on the movement patterns
noted l\}' L‘.ll‘l)’ Ul'llllholuglxl\. the

species was thought to be nomadic

BY ALLAN BURBIDGE
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wandermyg throughout the cenwral and

western  deserts - search of swmitable
conditions. Exammaton ot more recent
records. however, mdicates that the birds
are rehablyv tound m the north-castern
part of the Great Sandy Desert, i the
vicunty ot the Cannimg Stock Route.
I his has led to suggaestions that chis s
thar core range. and birds seen away
trom here mav be the result ot irruptive
movements. rather than nomadic wan
dermgs through a Lirger range. Whetha
such arruptive movements result trom
birds  escapig drought o the Great

Sandy Desert, or whether thev occur as




disperave movenents tollowing highly

productve  breeding  scasons, s
unknown.

All this may seen a it acadennc, yet
it has noportant nuphcatons not only
tor how we nnght go about studying
the species, but how we might go about
conserving 1t. 1t the north-castern Great
Sandy Desertas the core part of the par
rot’s range, then conservaton  cttorts
may need to be concentrated there.

Actual threats to the Princess Parrot
are unknown. Perhaps it s a desert spe-
and  the artitical

cralist. provision  of

water supphes m the rangelnds muay

NATURE AUSTRALIA SUMMIER 20022003

have favoured competig parrot species
that rely on these. Furthermore. it tem-
chmuate

perature-mduced change

mcreases ramntall across much ot arnd
Australia, then ths compention ettect
may be mcreasmg. For the moment, the

"Near

1t 18 probably more common m

spectes s classified as Threat-
ened’
captivity than m the wild— but the vrue

status — of  thus beauotul parrot s
unknown, and wall remamn so miless we
obtam more mtormanon. Anvone who
sees a Primcess Parrot e the waild can
help by reporting detals o Bods Aus

tralia (03 9882 2622) or to the relevant

State musetnn or wildhte authoriew

FURTHER READING

Baxter, € & Flenderson, R, 2000, A
literanre sununary of the Proneess Pairot
Polvtehs alexandrae aind a suspecaed
recent breeding ceent ne Soutl lusoalia. S,
Aust. Ormthologist 33 93108,

11 ALLAN BURBIDGE IS A SENTOR
ICESEARCH SCHENIST WL EH
WESTERN AUSTRATIAN DEPARTMEN
OF CONSERVATION AND [ AND
NANAGENEN T, SPECIALINING IN
FHIREATENED BIRD RECOVERY,
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WILD THINGS

the succulents:

Our ontback is nearly a sucadeni-free zone.

Y BESt
botanist

EXPERIENCLS
abroad

AS A
have been

encounters with the great
succulent floras ot the world. 1 have
marvelled at towermg cacti and Boojum
Trees i the wilds of Arizona and Mex-
1o, and adnired  the  extraordmary
stone plants” that protrude from South
Atrica’s quartz-pebble downs. Southern
Atrica +4.600

spread across 32 tamihes, while over n

has .\'llCClllL‘l][ species

Mexico the Cardon Cactus (Pachycerens
pringler) can grow 20 metres tall and
weigh 25 tonnes. Why can’t Australia
boast anvthing like these?

All we have s amere smattermg, ot

succulent plints. There are samphires
and other saltmarsh  plants,  pigtaces
(Carpobrotus) on beaches, tleshy ramntor-
est epiphytes. small-leaved  saltbushes,
and iy and-zone annuals that sprout
atter ran (mamly Parakeelya and Portula-

BY TIM LOW

26

a species). What we lack enurely are
plants like the tree cuphorbuas, cacti and
stone plants ot dry realins overseas. Our
outback 15 nearly a succulent-free zoue.

Succulence might seem  the ideal
strategy tor a desert plant. Water cap_
tured trom the soil atter rare ramns can he
stored 1 fleshy leaves or stems tor later
use. But this strategy comes at a Ingh
price. The area of plant surface available
tor photosynthesis, as a ratno ot plant
volume, 1s very low. There are metabol.
1c costs mcurred o omamtaming so

And

because plants rely on osmotic pressure

much  non-productive  ussue,
to absorb moisture through their roots,
succulent plants. bemg so wet inade,
can only absorb water tronm the dampest

For

plants often grow slowly, and thev cn

ot soils. these  reasons succulent
be outconmpeted by other hte torns.
[hey fare best i certam harsh setungs
where compenton s lmted.
Succulents are very thrttv with water,
ustally practismg what s called “crasu-

They

absorb  carbon dioxide  through their

lacean acid metabohism™ (CAN

leaves or stenis only at mght (not by dav
like other plants). This s converted mto
organic actds, which are then stored m
the succulent vsues unal  davlight,
when sunlight completes photosvnthe-
sis. This two-stage process 18 less etfi-
cient {tlmt I, requires  more cncrgy)
than other photosynthene pathwavs,
but by openmg thewr stomata (pores!
only at mght. tleshy plants Tt water
loss, and can keep growmg when sotl 1
drve. CAM plants are succulent partly
because they need nsues m which to
Some non=-CAN outback

plants. mcluding certim vines

store actds
store
water 1 tuberous roots mstead ot feaves
QRINTETIS.

Because succulent plants clos thew
stomata by day (to prevent reconverted
carbon dioxide from  escapmg and 1o
reduce water loss). they cannot practne
evaporative  coolmg, and thus cannot

[ hoy rarely
all,

manly i senm-and zones, otten mong
dl\[l ll\lltlml

SUTVIVG 1 Vvery hot deserts

grow - true deserts at dirnmg

rocks and pebbles. Then

Australia’'s succulent plants are seldon!
spectacular to behold. Ruby Saltbush
{Enchylaena tomentosa) is one of seve'al
species with small leaves that are onl}
slhightly fleshy.

NATURE AUSTRAKEA SUMMER




This parakeelya (Parakeelya stagnensis) is
one of several small succulent plants found
in outback areas, all of which die completely
during dry periods, or die back to
underground tubers.

across the globe s patchv. Drv-zone
succulents are rares not only - Aus-
traha. but m North Atrica, the Maddle
East and cental Asia,

The extreme appearance ot nny of
these plants miplies a long evolunonary
TCSPONSe to - consistent selection pres-
sures. Tony Burgess (Unmiversity ot Ari-
zona) and Avi Shonda (Hebrew Um-
versity) argue that certam regions ot the
world have tostered succulent evolu-
non. These are the coastal “deserts™ on
the western sides of continents cooled
by cold oceanie currents, and also ram-
shadow zones i subtropical montane
realms. “Hot spots” mclude the western
sides of South Atrica, Madagascar, Peru
and Mexico, especnlly on stony sub-
strates shunned by other plants. Where
ram s unreliable tleshy plants do poorhy
(they are less drought-resistant than s
commonly thought). and where ram s
too trequent they are outcompeted by
other plants.

Succulents are scarce o Australa
because the selective forees that produce
them have not operated  consistently
over o long enough pertod of tme.
Ramtall m the outback 18 too erratie,
and there are no high mlind ranges to
serve as drought retuges. The small suc-
culents that donimate m South Atrica
are known to recerve low but very reg-
ular seasonal rans (and often tog as
well). Much ot the Australian outback 18
too hot for such plants. Succulents are
also deterred by tires, an nmportant con-
sideragon e Australia where hnghly
("lriodia)

stony slopes that might otherwise suit

Hanmmable  spmitex clothes
them.

But when succulents get the chance
they sometimes prosper here. Caustic
Bush (Sarcostenima viminale), a shrub or
creeper wath Tong succulent stems. does
well on rocky  slopes and - plams,
although only on fire-protected sites.
Nanve to Atrica and Asa as well as Aus
trahia, ot evolved overseas betore somie
the distant

how reaclimg Australia i

past. [ as the only robustly succulent

perenmal tound across most ot central
Australia,
NATURE 20102
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Foreign cact also thrive, More than a
dozen pricklyv pear species (Opuntia)
have established as weeds of senn-and
woodlinds and pastures. although they
shun our deserts. Otherimvadimg sucen
lents include Hlarmsia Caceas (Harresia
martin) and members of the stonecrop
fannly (Crassulaceae). mcludimg
Bryophylhin and Crassula speaies. These
plants have succeeded partdy by escapimg
trom the msects and diseases that con
trol them back home, but also by tind
mg new environments that meet then
needs. Senn-arid - Austraha s not o
much a plice where succulents cannot
grow, s a plaice where they cannot

evolve.

FURTHER READING

Burgess, 110 & Shnda, A, 1988,

Succulent groweth forms i arid
curironments. T Arid Linds todav and
tomorrow, od. by £ Tnehead. CE.
Hutchinson, 13.\
Varady. Westewew Press: Boulder, Colorado.,

Liermann and RC;

Forster, L1996, Natnalized succalenis
i the Australian flora. Flaseltonn 4.

3 Ho.

von 1illeres D] Fller, B Tergen,
N Brinckmann, 1= & hilenfeldr,
I1D., 1992, Lite strategies of
succulents e deserts. Cambridge

Cniversity Press: Camibridge.
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CONSULTANT AND AUTHOR OF SIN
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THE GREENGROCER PRODUCES A FORMIDABLE NOISE,
EF ; YUT
MAKING IT AN IDEAL CHOICE FOR LEARNING ABOU

SOUND PRODUCTION IN CICADAS.

TUNING
in to
CICADAS

BY DAVID YOUNG

OW DO THEY MAKE ALL THAT

noisez” This question otten

comes to mind m the sum-
mer when we hear a prercing chorus ot
cicadas. Its a good queston and, with
the help of several collaborators, 've
devoted some 25 vears to ;ln.\‘\\'cring 1t.
A Greengrocer makes an impressive sight in this close encounter.

Typical cicada features are the broad head with compound eyes on
either side, together with three simple eyes near the midline.

28







An adult Greengrocer in the process of
emerging from the cuticle of the last larval
stage. The two large flaps (opercula) next to
the back legs show that this is a male.

30

Ot the ccadas o Australias south-
cast. none does more to make 1ts pres-
ence  tele than the

(Cyclochila australasiae). A well-known

Grreengrocer

resident m the leaty suburbs of Svdney
and Melbourne: this specres gets s
common name because 1t s normally
bright green m colour. 1t v a0 large
msect. with a body Tength of about 4.5
centimetres, and 1t produces a tonmda
ble nowe. These teatures make the
Greengrocer an adeal study chowee ton
learmng  about sound  production
Gcadas.

Inall acadasc only the nmales produce
sound.  The characternsue sound  that
cimerges trom a group of males 1s known

as the ailling song because 1t attracts

temale ccadas of the same species. The
temales, which cannot sing, respond by
flving m from nearby trees and alighting
among the group ot calling males. Onee
a temale has ahghted, she s courted by
nearby males and mating tollows.

Fach species of crcada has its own dis-
uncove song. The Greengrocer has a
harsh. contnuous call without any sig-
nificant Huctuations - trequency o1
volume. An individual - male usually
begms his song rather hesitantdy. with
short bunts of sound. each lasnng only
asecond or two, As other males join m.
the indivadualy song shitts to 1 connnu-
ous call ot mereased volume, w hich can
g0 on for nany minutes without me

. “Greens
ruption. he resulung chorus of Gurge

a
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grocer song mav be heard at tervals
during a hot dav and occurs agaim at

dusk 1t the evenmg stavs warim enough.

CICADA SONG, |
have to timd 4 male that 1s singing

O STUDY FIRS T
m a relatively solated and accesaible
position. 1 then record his song sepa-
rately trom the songs ot other mules,
using a portable  tipe recorder and
directional microphone. This some-
umes clias a curous response from
passers-byv because 1 look tor all the
world hike a reporter mterviewimg the
rees.

Once back m che laboratory, 1 display
the recording on an oscilloscope or
computer as a trace showing loudness
over ume. This shows that the Green-
grocers song. which we percene as
contmuous notse, actually consists of
succession of briet sound pulses repeat-
ed about 2.30tmes per second. Each
pulse rises rapidly to a maxmum vol-
ume and then fades away to alimost
nothimg betore the next pulse begins.
On an expanded nme axis. each pulse 1s
seen to consist of smooth oscillations
that occur at a constant rate of just over

4.000 per second (that s with a0 fre-

USING A PORTABLE
tape recorder and
microphone, I look for
all the world like a
reporter itervietring
the trees.

quency of 4,000 hertz. or tour kilo-
herez).

The way i which these sound pulses
are generated depends on the tact that
Al msects have an external skeleton or
cuticle, which surrounds the internal
organs. Chcadas illustrate this charminmg-
v with the empey shells they leave
behimd on tree trunks e carly sunnmer.
Each of these shells represents the old
cuticle of the last larval stage. from
which the adule aicada emerged. The
newly emerged adult has o sott cundle
that takes a day or two to harden. Once
the cutcle 1s hard, the male aicada 1
ready to sing.

I'he parts that actually generate the

sound are moditied parts ot the cuncle
called tymbals. There 15 one on cach
stde, located behimd the wings and just
above the nmdhne. In the Greengrocer,
cach tymbal 15 protected by an outer
tflap ot hard cuncle. called the tymbal
cover. Beneath this cover, the tymbal
consists ot a soft membrane, with an
wregularly shaped plate ot cuncle (the
tvmbal plate) towards the back and tour
long ribs towards the tront.

A muscle attaches to the upper part ot
the tymbal plate and s anchored to the
lower side of the cicada’s body. Con-
traction of this tyibal muscle causes the
tvimbal plate to swing mwards, which m
turn causes the ribs to buckle at therr
narrow nnd-regions, 1 sequence. This
mward buckling of the tymbal produces
a pulse of sound i much the same way
that pushing m the un Iid of a jam jar
generates an audible pop. The proper-
nes of the tvmbal membrane and ribs
determime the preaise trequency of the
sound.

When the tvimbal muscle relaxes. the
tvinbal pops back out to 1ts origimal
positon due to the elastiaty of the sott-
er parts of the membrane. The mem-
15 elasne because

brane 1t contams a

Location of the sound-producing structures on the left side of a male Greengrocer. The tymbal lies behind its protective tymbal cover and the
eardrum lies behind an even larger protective flap, the operculum.
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(Above) The tymbal of a male Greengrocer,
made visible by cutting away the tymbal cover
on the insect's left side. The pale membrane of
the tymbal is highly flexible, while the darker
ribs and tymbal plate are hardened and are
relatively stiff.

(Right) A tymbal stained with blue dye to
reveal the presence of resilin, an elastic
protein. A thick pad of resilin lies alongside
the point where the tymbal muscle is linked to
the upper part of the tymbal plate.

rubber-like protem called resilm and
there 15 a thick pad ot resilin just above
the ends of the ribs. This acts as a
spring. which returns the tymbal o 1ts
outward positon. In some ccada
species, the outward movement ot the
tymbal also produces a loud sound. but
m  the Greengrocer this noise s
msigmticant.

By mserting a uny silver wire mto
the Greengrocer’s tymbal  muscles,
Robert Josephson (Umversity ot Cah-
tornia at Irvine) and | were able to
monitor ther actuvity  during sound
production. We found that the lett and
right muscles contract alternately, and
that cach muscle contracon s tol-
lowed by a single pulse of sound. fo
produce the Ingh pulse rate ot the call
mg song, cach ecymbal muscle contracts
more than 100 tmes per second. Such
a high rate of contraction can only be
sustamed when the cymbal muscle s

warm Cl]()llgl]. At L‘()()lt‘l’ [L‘IHPCI'.HUI'C\.
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Thick resilin pad

M

Short rib

\

Long rib

Muscle link

I
Tymbal plate

the muscle contractions slow down and
then ful altogether. This 15 why male
Greengrocers can only produce thew
calling songs on hot davs.

On 1ts own, the tymbal does not pro-
duce a particularly loud sound even ina
large cicada hke the Greengrocer. What
happens 1s that sound generated by the
tymbal s amplified by an air chamber
present m the body of the male cicada.
I'he region of the body behmd the legs
and wmgs, the abdomen, s Largely filled
with mtestines and reproductive organs
i the female. But i the male, these
organs are pushed aside by a large air
sac. which envelops the tymbal muscle
and presses up against the eernal sur-
face of the tymbal.

An air chamber of g given size will
enhance sound vibrations ol a particular

frequency, as i the case of a4 wine erlass

Tinging when we blow across the top
ot 1t. An echo chamber hke this is said
to be a resonator. Henry Bennet-Clark
(Oxtord Umiversity) and 1 tested che ar
sac of the male Greengrocer and tound
that 1t acts as a resonator tuned to a tre-
quency of just over tour kilohertz. This
15 also the trequency generated by the
tymbals. and so the sound they produce

15 selectively amplhified by the air sac.

l_';u I THE STORY OF SOUND
production m cicadas doesnt end

there. The large air sac also makes con-

tact with the acadas two  eardrums,

which  are and

located  underneath

towards the front of the abdomen. Each

A mating pair of Greengrocers. The male,
facing downward, is the typical green
colour while the female is of the less
usual yellow variety.
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cardrum or tympanum conwists of 4 thin
membrane  protected extermally by
ﬂ.l}\ ot hard cutcle (the ”I‘Cl'CU]un])_ A
small ridge ot cuticle Tinks each jen,.
brane to the cicada’s nmer cars, Ineer.
estingly,  the  male  Greengrocer’s
cardrums e about five tumes larger
than the temales. In tact, this difference
15 the castest way to tell sexes apart: turn
the msect on ats back and move the
back legs aside to view the undersurtace
of the abdomen. The two large opercu-
la of the male are then obvious, where-
as they are hard to make out i the
female. even though they are there.
This ditterence led me to suspect tha
the cardrums nughe play some role m
aicada sound production.

To test ths wdea. [ measured sound
output over the male’s body using a
small - probe  microphone. and  tound
that the loudest sound emanates from
the space benween cach eardrum and s
protective operculum. The reason tor
this s that the two tvmpame mem-
branes are so thin that they are eftec-
tvely oonsparent to sound. Theyv there-
tore funcoion as the openmgs through
which sound vibratnons withm the arr
sac are broadceast mto the environment.

Anvone with the patience to creep
up on a male Greengrocer when 1t i
singing. without disturbing 1o will see
that the male adopts a special posture.
As 1t begins to smg. the male sunds up
on up-toes so that 1ts body s well clear
of the tree trunk or branch. Tt also
spreads ats wings so that they no longer
touch the  bodv. and  rases  the
abdomen.

By rawing the abdomen hke this the
crcada creates o wade gap between the
cardrins and their covermg opercula.
enablmg the sound to leave the body by
these routes. Rasimg and extending the
abdomen by just the right amount ako
allows the saimging male to tine-tune the
ar sac to the precise trequency bemg
generated by the tvmbals. Finally

1

standing erect and spreading the w

prevent the sound bemg dampened by

contact with nearby objects

. 1|
[his v o Inghly ethicient system ang

A group of black cicadas (Psaltoda sp.) o e
trunk of a eucalypt. Sometimes such grf’"p'"gs
may runinto hundreds of imlividuals(w"h

calling, courtship and mating all taking place.
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A male Greengrocer in full song. A calling male
always adopts the characteristic posture seen
here. The legs are extended and the wings

are held apart. The hind part of the body
(abdomen) is raised and extended into the gap
between the wings.

m the Greengrocer. the sound-pressure
level just outside an car-drum 15 ahmost
150 decibels—a pamtully Toud sound!
o prevent deatenmg selt by s own
song. the muale crcada s able to uncou-
ple the mner car trom the cardrom dur-
mg sound producnon.

This wav of producmg sound 1y
umque  to ccadas, although not all
species share every detail of the Green-
grocers mechamsn. There are many
varatons on the basic theme. But the
tuncoonal elements of the mechanisim
are common to all cicadas and are also
tound m other svstems. such as musical
mstruments, Consider a didgeridoo ora
guitar. These too have a vibraung ele-
ment to generate the sound. an ar
chamber to amphty 1tc and an opening
through which the sound 1s broadeast
mto the surrounding air.

So next tme vou are deatened by a
cicada chorus, spare a thought for the
exquisite mechamsms that underhie the

male’s love song,

FURTHER READING

Beuner-Clark, H.C. & Young, D., 1992.
A model of the wechanisin of sonnd
production i cicadas. . Exp. Biol. 173:
123-133

Josephson, ROK. & Young, 1., 198 1.
Synchronous and asynchronous wiscles in
cicadas. | Exp. Biol. 91: 219-237.

Young, 1., 1990. Do cicadas radiare sonnd
through their car-drnnns? | Exp. Biol.
131 41-36.

Young, 1. & Benner-Clark, H.C., 1993,
The vole of the tymbal in cicada sonnd
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Greengrocer

Cyclochila australasiae

Classification
Order Hemiptera, family Cicadidae.

Identification

Large (4.5 cm long), broad body with clear wings extending well beyond body.
Three simple, golden-yellow eyes set in a black background in centre of head
(main eyes at side of head). Usually green, but may be blue or yellow.

Distribution and Habitat
Southern Qld to eastern SA in coastal districts. Native to tall eucalypt forests
but has taken to many introduced tree species found in residential areas.

Life History

As a plant-sucking bug, spends whole life (about 6 or 7 years) closely
associated with host trees. Most of life cycle spent underground as larval
stages feeding on tree roots. Adults emerge from last larval stage and live
above ground for about a month. After mating, females lay eggs in twigs;
newly hatched larvae drop to ground.
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WHILE PEOPLE MAY OCCASIONALLY REPORT
SEEING PINK ELEPHANTS, PURPLE MAMMALS
OF ANY SORT REMAIN RARE.

PURPLE

PUZZLE

BY MARK ELDRIDGE

1924, W.I3. SINCLAIR

collected two pecuhar rock-wallabies

N 2 JUNE
near Dajarra e tar north-western
Queenslind. Their tace, head and

neck were bright purple—a nghly
unusual colour tor a wallaby or mndeed any mamumal.
Flaving regularly seen these wallabies bounding among
the rocky outcrops on his remote property. Siclar was
curtous about therr identutication and so he sent them
Park

Le Souct, swittly

Zoological where  the

Albert S,

represented

to Svdney’s  Taronga

Pirector at the ame,

concluded  they species  previously

unknown to saience. Later that same vear Le Souet
tormally described them as a new species—the Purple-
Rock-wallaby — (Perrogale

distmguished trom other rock-wallabies by the pinkish

necked prrpurcicollis)—
purple colouraton  on the tace, head and  neck.
However, the prigmentation was not pernuanent, tading
raprdly  (sometnmes within hours) upon an - amimals
death. On one specimen Smclanr noted that “the pink
around the neck was very marked™ but when Le Souet
was tormally desenibing the sk some weeks later he
“washed  with

commented  that the tur was onlv

vinaceous [red-purple] brown™.

Although some pigmentation is nearly always present on the Purple-necked Rock-wallaby's head, face and neck, its intensity varies both between

individuals and during the year.

Il Ll b
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In far north-western Queensland, a Purple-necked Rock-wallaby surveys its boulder-strewn ridge-top habitat in the Selwyn Range, near Mt Isa.

The transient nature of the coloura-
non led people to doubt that the purple
pigment was actually produced by the
ammal 1tself. The eminent Austrahan
mammalogist Ellis Troughton, whose
classic book Furred animals of Australia
(1941) was the definitive text on Aus-
tralian mammals for almost 30 vyears,
concluded that the purple colouration

was “due, apparently, to some kind ot

stain from the local fohage or rocks™. As
a result, Troughton did not consider the
Purple-neck to be a separate species but
a western population ot the rather plain
Unadorned Rock-wallaby  (Petrogale
inornata). Over the next 60 years scien-
ufic opinions waxed and waned, with
the Purple-neck sometimes considered
a separate species, but mostly placed
within  other rock-wallaby species,

38

the
Unadorned, Brush-tailed (22 penicillata)
and  Black-tooted (P lateralis) Rock-
wallabies.

mcluding  at  various  tmes

By the 1970s a small number ot Pur-
ple-necked Rock-wallabies were held
In captivity at research institutions, and
it rapidly became clear that the purple

pigment 15 produced by the animals

themselves, although the intensity of

the colouration varies markedly both
between individuals  and during the
year. Sometimes only a faint pink wash
is discernible on an animal’s face, while
atother imes the whole head, neck and
shoulders can be a bright red-purple.
However, there appears to be no obvi-
ous seasonal pattern to the changes n
colouration or intensity, although males

are often more strongly pigmented than

temales. Closer examimarion has revealed
that the purple pigment 1s not part ot the
wallaby’s tur, but 1s secreted through the
skin on the upper part ot the body and
simply sticks to the surface of the haws.
giving them thewr distinet purple appear-
ance. As a consequence, the pigment s
readily removed by brushing the walla-
bys tur, and 1t stains the hands and
clothes of those who handle them. The
pigment 15 also water-soluble and ani-
mals lose their colouration after pcrlOdi
of heavy ram. However, the loss of pig-
mentation 15 only temporary, with the
wallabies usually regaining their coloura-
uon with a tew days.

Although the question ot the purple
pigments ongm had been solved, 1t was
stlll unclear whether Le Souet had been

correct i recognising Purple-necks a8 4

N 3
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new species. Sice the early 19805, they
were classified as a subspecies ot the
Black-tooted Rock-wallaby, due to the
siulariey: of thewr chromosomes. How

ever, there were major  differences

between Black-foots and Purple-necks.

partncularly e therr coat markmgs and
colouration. as well as the size and shape

of ther skulls. The advent of modern

DNA technology oftered, for the first
tume. a means of independently assessing
the degree of ditterence berween Pur

ple-necks  and  other  rock-wallaby

species. In 1992 1 began a mulataceted

The Purple-necked Rock-wallaby was
previously classified as a subspecies of the
widespread Black-footed Rock-wallaby
(pictured), despite obvious differences in their
coat markings and colouration. However,
recent research has shown that Purple-necks
and Black-foots are sufficiently different to be
classified as separate species.

FURE AL FTRATIA SUMMIER 2002 2003

IT RAPIDLY BECAME CLEAR
that the purple pigment is prodiced

by the animals themselves, althougli the intensity

of the colonration varies markedly both

betiveen individuals and during the year,

genetic studym collaboratton with col-
leagues  from - Queenslind Parks and
Waldhite the
Western Svdney and CSIROL to deter-
nme once and tor all just how ditterent
BBlack-toots

and other rock=wallaby species.

Service,

Purple-necks  were  from

University - of

We used a range of ditferent molecu-
lair geneuc techmques, mcdudimg the
several nuclear

IDNA

I'he results all smd the

COMPArison ot g(?l]k’\,

mitochondrial and

sequences,
chromosomes.
same thimg—Purple-necks are very dif-

terent from Black-toots and other rock-
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wallabies. For example, on the basis of

mitochondrial DNA - sequences, Pur-
ple-necks are as ditterent from Black-
Unadorned
Rock-wallabies as all these species are

footed. and  Brush-taled
from cach other. The sequences ditter
by between 10 and 12 per cent, so
clearly each one 1s a separate species.
We also made some hybrids i captiv-
iy, by crossmg Purple-necks  wiath
Black-toots.

spectes usually don’t produce ferule oft-

Since \L‘]‘.ll'.l(l.' ammal

spring, looking at hybrids s another
usetul way to deternnme it ammals real-
Iy are ditferent species. For e xample,
when you cross a Donkey with 4 Horse
vou get a Mule, which s ahmost mvan
ably sterile. We tound that male Purple

a0

neck/Black-toot hyvbrids were sterile.
producing no sperm. while female
hybrids had some major problems with
therr ovaries. The ditferences between
Purple-necks and Black-toots thus seem
suthicient to prevent them trom treehy
mterbreedimg. Agam the evidence was
clear: Purple-necks and Black-toots are
ditterent rock-wallaby species. So atter
almost 80 vears of uncertnnty and
debate we were able to finally remstate
the Purple-necked Rock-wallaby (Per-
rogale purpureicellis) to s ongimal sepa-

FIte=spedics status.

Wuul OUR KMOWI EDGE OF PUren
necks has increased greatly over

the Last 20 years, many questions remam

AT LR L

In this young male Purple-neck, an
accumulation of pigment at the base of the ears
illustrates the intense colouration that is
sometimes present over the rock-wallaby’s
entire face, head and neck.

unanswered. Most obviously: how and
why are these wallabies purple? While
people (usually not sober) may occa-
stonally report seemg pink elephants,
purplc nLunmals ot any sort remain rare
and exanples are few and far berween.
Fhe Afncan Okap (Okapia jolmston).
magmticent but bizarre cousn of the
Garatte that lives deep m the ll'“l“("l
ramtorests ot the Congo, s predomi-
nately a dark purplish=black: while the
Mandnll (Nandnllus sphins) has purple

amongst the pambow of colours that

o
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The purple pigment is not part of the
rock-wallaby’s fur, but is secreted through
the skin. Small particles of pigment then
adhere to the surface of the hairs resulting
in the animal’s distinct purple appearance.
The colouration runs in the rain, and stains
the hands and clothes of anyone who
touches them.

adorns its spectacular tace, buttocks and
vemtals. Closer to home. Rothsehild’s
Rock-wallaby (Perrogale vothschildr) trom
the Pilbara regron of Western Australia
sometimes has a purple sheen to the fur
on the back ot 1its neck and shoulders.
But no other mammal spectes has quate
the bright purple face. head and neck
ot a Purple-necked Rock-wallaby
tull bloom.

Although the adenury ot the prgment
that @ives Purple-necks thewr coloura
ton i currently unknown,
cmnabarne aad or o related com-
pound would scem a likely candidate.
Crnnabarme aad s a0 bright red,
water=soluble prgment tound on the
outstde surtace ot has - the Red

Kangaroo  (Maaopns nifus) and also,

a




mtrigumgly, m ored mushroowms. In the
Red Kangaroo. this prgment as rapndly
lost from preserved skins, wlneh appear
to tade. and the colouratnon of hving
ammals s otten more subdued atter
ramn. Although the bright red prgment
coating the hairs s readily lost. the pig-
ment withm cach har remames, so loss
ot colour 1s not total. Cinnmabarme aad
15 present m both male and temale Red
Kangaroos. although 1t s more abun-
dant m males. 1t s also found - the
pouch of temales. In male Red Kanga-
roos. cimnabartnic acrd 1s predonnnately
seereted through the skin on the chest,
and adult males often have a bright
crmmson-pink patch on thewr lower neck
and upper chest. The colour ot this
ghly - prigmented arca 15 somewhat
similar to the prigmentation tound over
the tace. head and neck of the Purple-
necked Rock-wallaby. and the purple
prament certamly shares other sinnlari-
nes with cmmabarimie aad. However,
untl the purple pigmentas actually test-
ced moa Laboratory, we can only guess
about 1ts chenmcal makeup.

But what could be the tunction of the
Purple-necked Rock-wallabyv’s purple
prgment? - Camoutlage  would  seem
unhkelv. as the rocks on which the am-
mals hve are not especally purple. and
mstead vary from pale vellow sandstone
to dark grev himestone. In addinon the

prgments usetulness m enhancmg con-

cealment would vary considerably dur
mg the course of the vear as the disen
bution and mtensity of colouration var
ied. However, when present. the pig
ment may serveto break up the am
mals” outhnes. makmg 1w harder for
predators to spot them siting on the
rocks.

I the Red Kangaroo, the seereted
red prgment appears to be assocnted
with behaviour and reproducnon. The
sane 1s true moanother marsupal, the
(hi-

chostrus vulpecila). where tryptophan, a

Common  Brush-tauled  Possum
related brown prgment. 18 also seereted
trom chest glinds, particularly m muales,
Its tempung to speculate on a simlar
role of the pigment for the Purple-
necked Rock-wallaby. That the purple
colouration ot Purple-necks 18 more
promment m males than m temales and
in both sexes s largely contined to the
upper parts of the body, suggests a role
m- mednng socal acoviey andsor
reproduction via visual or - oltactory
cues (tor example attracting potental
mates. advertsimg reproductive status,
displaving domimance or territornhiy).
In addinon, the use of a water=soluble
pigiient tor any nnportant hological
funcnon would seem most suited o
anunals hiving m and or semi-artd envi-
ronments—as do both the Red Kanga-
roo and the Purple-necked Rock-wal-

laby.  Another possibihty s that the

Petrogale purpureicollis

Classification

Family Macropodidae. One of 16 rock-wallaby (Petrogale) species.

Identification

Weight 4.7-6.5 kg, head-body length 49-61 cm, tail 45-61 cm, males larger
than females. Winter coat light grey-brown; summer coat light sandy-orange.
Distinct pink/purple colouration over face, head and neck.

Habhitat and Distribution

Rock outcrops, boulder piles, gorges, rocky ridges and slopes. North-western
Qld, around Mt Isa, Dajarra, Lawn Hitl, Winton and Cloncurry. Limits

uncertain; may extend into NT.

Biology

Breeds continuously and throughout year, 1 young born after about 30 days

gestation, pouch life about 6 months.
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Jolmson, PXL Lldridee. N1ED.B.,

An adult female Purple-necked Rock-wallaby,
with well-developed colouration on her face
and head. Males are often more richly
pigmented.

secrction 1s rubbed onto rocks or vege-
tanon as a torm ot colour- or seen-
markimg. FHowever this sort of hehaye
jour has not yet been observed i Pyr-
ple-necks or m other rock-wallabjes,
Alternanvely. the seareted pigment may
act to deter skin parasites and discases.

We sall have much to learn about the

matural istorye behaviour and ecology
of Purple-necks, and the role that therr
extraordmary purple colouratnon plays
m thew hives. This wall require many
more vears of detaled research, both
the tield and the laboratory. Meanwhile
the Purple-necked Rock-wallaby can
hold 1ts purple head up high i the full
knowledge that 1t s mdeed a distnet

speaies.

FURTHER READING
Ldvidge, XD, Vilson, 1.C.C,
Mercalle, C. [0 Dollue, AT Bell, [N

Jolinson, PN, Jolmston, P & Close, |

R, 2001, Taxonomy of rock-wallabies,
Petrogale (NMarsupralia: Macropodidae).
1. Molecular data conlinns the species
status of the purple-necked rock-wallaby
Petrogale purpurcicolhs Le Souet 1924,
Aust. | Zool. 49 323-3.43

Kienan, 17 & Cupirr, R, 2001
Stguificant range extension of the purple-
necked rock-wallaby Petragale
purpurcicolhs. Auste Manmmal. 23:
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SAUROPODS REPRESENT THE LARGE



ANIMALS TO HAVE EVER WALKED THE EARTH,

BY STEVE SALISBURY
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USTRALIA'YS BIGGEST-EVER
dimosaur was recently  dis-
covered by a tarmer near the
outback  Queenslind town

Winton. Nicknamed “Elhot, the
new  dinosaur s 0 tvpe of sauropod.
With tour elephantne legs and a long
neck and  will che  plint-caung

sauropods  were  the gunts ot the

dimosaurian world. Based on the size of

his thighbone, Ellot s esomated  to
1621 3.5+
metres high ac the ramp. and weighed
22-28 Elliot

shape up agamst the rest ot the world’s

have been metres long,

tonnes. But how  does

sauropods. and what are our chances of

tinding an even bigger one on Aus-

tralan so1l?

S'\UI{UI’UI)\ RANGED IN LENGIH
trom about eight metres up to about

40 metres. although most were between

12 and I8 metres long. These “moder-
ate-sized” grants nclude the first sauro-
pod cver discovered. Cenosanous medins
(I4=16 mewres) trom the Middle Juras-
sic ot England. and Camarasamns lentus
(1516 metres) and the lesser-known
Haplocanthosavns priscus (14=15 metres).

both trom North America. Austrahas

own Rhoetosaurus browner trom Roma,
south-—castern Queensland, s estumated
to have been 14-16 mewes long, and
Awsnosavrus mekillopr, another Queens”
12-106

Small to moderate-sized sauropods have

land sauropod. about metres.
also been found m South Amenica and
Asta. At least three spectes of Saltosanis
(10=12 metres) are trom the
Upper Cretaceous of Argentima and

known

Shiosanrus lir trom Sichuan m the Peo-
ples” Republic of China, at qust eight
metres from head to tall was probabh
the worlds siallest sauropod.

Not surprisingly. the  best-known
sauropods are those that exceeded 20

Well=estabhished

such as

metres 1
North
Apatosaons (=

length.
American  species
Brontosanrs) excelsus (23
nmetres), (2327

metres) and Barosanrusdentus (27 metres)

Diplodocus  caniegn

all stretched bevond the magie 20-
metre hne. These sauropods are known
trom nearly complete skeletons discov-
ered at Dmosaur Naoonal Monument,
Utah. While not as
Diplodocus or - Barosanms, 4
Bracluosans aluthor-

long as aither
Llnldh(md
Favourite of mine.
ax. was sall an imposing 22-23 metres

trom head to tnl. Most of these cel-

P A/, e

A mounted skeleton of Camarasaurus lentus, one of the best-known North American sauropods. At 15-16 metres in length, Camarasaurus lentus was

about the same size as Australia’s own Rhoetosaurus brownei from Roma, south-eastern Queensland
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ebrity sauropods would have weighed
15-30 tonnes. roughly the same s

Elhort.

comiyg m at around 30-50 tonnes.

but  Brachiosaurus  was  heavier.

ON[\ A HANDIUL  OF SAUROPODS
are known to have exceeded 30
metres. These are the so-called ‘\UPL'I'
grnts” and they represent the largest
ammals to have ever walked the Earth.
One of the first sauropods to break the
0-metre barrier and stampts mark on
the heavvweight scene was Sersiosainrins
(‘Earth <shaker’) hallormn. Esamated to
have been 2834 metres long, Seis-
mosanrs was discovered m 1983 1 the
badlands of New Mexaco. Tts skeleton s
about 30 per cent complete, comprising
the hip bones and a4 large part of the
backbone.

In the same vear that Sersmosauris was
unleashed on the world. an announce
ment was made that three “even g
ger” sauropods had been discovered m
western Colorado. Supersamnis rimanac,

Elnatanro
cedinn

macrntoste and - Dypsiplosanris

were based  on three separate

ATURE AUSTRALIA SUMMER 2002 2003

bones tound at a locality known as Dry
Mesa Quarry. not tar trom where the
tirst Brachiosairis bones were collected.
Supersamrus and Ultrasanros gamed noto-
ricey overnght, bue Dyseylosanrus lin-
cushed o the public eve. burdened
perhaps byt cumbersome name,
Assuming that cach ot the three bones
found at Dy Mesa Quarry belonged to
different indnadualss lec alone  dhree
new taxa, was a bold move. A number

guest ed

OF

ot palacontologists have since su
that at least ewo of the bones (the shoul
der bones reterred to Supersanns and
Ulpasanres) were almost certamly from
Large individuals of” Braclnosauns. Wile
other palacontologists agree that Ela-

sarros s svnonvimous wath Brachiosanms,

they consider Supersainus 1o be atype ot

diplodocrd—the  fanuly that mcludes

Apatosanrus and Diplodocus. R epresented
by a simgle sacral (hip) vertebra, Dyary-

losanris s mow considered to belong o

Brachosaurtdac—the  tammh that
mcludes Brachiosanns.
Calculaung rehable sizes tov Ulna-

satros, Supersanrs and - Dyseylosanis s

Queensland Museum palaeontologists Alex
Cook (left) and Scott Hocknull (right), along
with the farmer (centre) who discovered Elliot
in 1999, scour the soil around the site for
fragments of bone. Concentrations of bone
fragments on the surface can be used to
pinpoint the location of more complete
elements below ground.
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reported  I.5-metre-wll partal trunk
vertebra of this towermg behemoth,
tound m 1878 m Upper Jurassic rocks at
Garden Park, Colorado, was “lost” dur
g shipment to the American Muscum
ot Natural Ihistory, and has never been
seen simce. The complete vertebra s
estmated to have been 2.4-2.6 metres
high. Based on compansons with the
smaller, but more complete, Ampln-
coclias athus, A fragillinms s estimated to
have had o thighbone 3.8 metres long,
and rump height of about nme metres.
At this size ats total length may have
been 4045 metres, and 1ts mass over
100 tonnes—a true glant even among

the super glants.

NATURTE AUSTRALIA SUMMIER 2002 2003

l; Ul JUST HOW  CONFIDENT  ARY
palacontologists ot these size esti
mates? With a near complete skeleton,

as s the case wath sauropods hike
Diplodocus carnegin and Buarosanrus lentus,
there can be htde doubt over the over
all Tength. Esamuating the mass 1s then a
matter ot calculating the volume of
fleshed-out scale model. With mcom
p]ctc speannens, Iu)\w\'cr, S1Z¢ estimates
arc much trickier. Sauropaods show great
varttion i the length of thewr neck and
tal, with some of the longest getting
most ot thewr length from aither an
cnormous tul or an clongate neck. Fo
mstance. the gracetul tal of Barosans

lentus. o diplodoaid, accounts tor almost

Participants on the 2002 Elliot Dig help put
plaster jackets on newly discovered bones.
Between 15 and 20 new bones, all from Elliot's
tail and hindquarters, were recovered over a
three-week period by a team of more than 40
people.
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47 per cent of s total length ot 27
On Biru-
chiosanrus alnthorax. a brachosaurid., had

nmetres. the  other hand.
a relanvely short tal (30 per cent of its
total length). but s Ginatte-hke neck
was almost ten metres long. accounting
for 43 per cent of s overall Tength
(22-23 metres). But even Braclnosauris
was out-necked by the recenty discov-

ered  Sanroposerdon proteles trom  the

I ower Cretaceous ot Oklihoma, which
v estimated to have had a neck that was
a phenomenal 12 metres long.

.'\” the

known trom mcomplete skeletons. In

.
A0 metre sauropods are

the case of chgentinosars, only nime
bones are known. Estnmatmg its overall
length and werght thus depends on scal-
g up smaller. more complete. but pro-

portionately similar anmals of the sane

Elliot: Australia’s biggest dinosaur

Classification

Order Saurischia, suborder Sauropoda. At present it is unclear exactly what
type of sauropod Elliot is. Most likely he belongs to Austrosaurus, but he may
represent a new genus. In the past it's been suggested that Austrosaurus
belongs to either Cetiosauridae, Brachiosauridae or Titanosauridae, although
none of these assignments seems satisfactory. Both Elliot and Austrosaurus
probably belong to a uniquely Australian group of Cretaceous sauropods.

Locality and Age

Found in 1999 by a farmer near Winton, central-western Qld, in 98-95-million-
year-old rocks from the Lower Cretaceous Winton Formation.

Known Bones

A nearly complete right thighbone, several tail vertebrae, rib fragments, and

incomplete hand and foot bones.

Size

Estimated 16-21 m long, 3.5-4 m high at the rump, and 22-28 t in weight,
assuming generalised titanosaurid proportions.

Diet

Like all sauropods, probably a plant-eater.

50

taxononne attimty. This process can
result 1 some major diserepancies, A
mentoned  previously, Supersaurys,
which s known chietly from single
shoulder bone. 1s sometimes thought (o
be a brachiosaund. This gives 1t 3 tota]
length of 25300 metres. Winle (hyg ™
stull pretty impressive, 105 nothing ¢y
pared wath the 35 -metre length ¢ et
as a2 diplodoad. 1S tor these very e,
sons that the lengths (and henge
weights) of the super giants fluctuate g
much, varying trom author to author by
as much as ten metres. Indeed. \()m‘@
palacontologists are convinced  thy
Supersanns was at least 40 metres long.
and werghed as much as 100 tonnes!
With Elhot we are taced with exactly
the same problem. Like the majority of
Austrahan sauropod tinds. there simply
1sn't enough ot his skeleton to accurate-
v determime his overall length, The
lack of material also means that we can't
be entirely certaim exactly what kind of
sauropod  he ase (Hopetully this wall
change as we uncarth more of his skele-
ton.) The same holds true tor the seven
other sauropods that have been found m
the Wimton area. Although theyre all
thought to be Austrosaus. none of the
skeletons s complete enough to tell us
what kind ot sauropod  Austosaunis .
Some  palacontologists  consider s
trosauris to belong to the same tanuly as
rgentinosanrus and Swralitian—
Muanosaurnidae. Found on every conuo-
nent except Awstralia and - Antarcuc
during the Cretaceous, at would cone
a8 no surprise to o tind titanosaurids
But

wen. none of the Austrosaurus sped-

‘Hown  Under'. from what e
mens displavs any ot the kev character-

1sues normally associated  wath  thi
aroup, particularly strongly prococlous
(concave at the tront and convex &t the
back) vertebrae at the base of the tal.

I can't help but think w cre pigeon-
holmg ou sauropods mto a :_vmup.[t‘
which they dont really belong o
already ditterences
between the Winton sauropods mclud-
has the
In the

vht be

notic ed a4 tew
myg Elhot) and nitanosaurids, su¢
proporgons of the thigh bone.

hehe, the posaibihiny that we il

Part of one of Elliot's tail vertebrae reveals
itself for the first time in over 95 million years
during the 2002 excavation.
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Elliot (centre) sizes up against some North American heavyweights: the diplodocid Barosaurus lentus (top) and the brachiosaurid Brachiosaurus
altithorax (bottom). Differences in the proportions of the tail and neck can greatly influence the overall length of these gigantic animals.

dealing with an endemic radianon of
Austrahan sauropods—albert one  that
mav be closely alhed to Titanosaun-
dae—1s surting to look pronusing. Our
two  most complete dinosaurs,  the
seven-metre-long ornithopod Murtabur-
rasains langdoni and - the  “armoured’
ankvlosaur Minui paravertebra. are both
unquely Austrahan, lacking any clear
LINONOMIC COUNTETPAITS  OVETsSeds, SO
why should 1t be any different with our
sauropods?

Returnmg to the issue of size, not
knowing what kind of sauropod Elliot
s makes estimating his size a speculanve
operatnon. It he had the proportions ot
a generabsed ntmosaurid (chat is, sonme-
where berween those of o diplodocid
and brachiosaurid), his overall length
could have been anvwhere trom 16=21
metres. But it he had the proportions ot
a diplodocid.  Elliots overall Tength
would have been far greater. A 27-
metre Diplodocus carnegni has o thigh

bone that s 1.5 metres long: Elhot’s

thighbone  could be as long as 1.7
; metres. With - Diplodocus-like - propor

vons  Elhot  would  probably  have

exceeded 30 metres i length, entering
= the exclusive class of “super guant’.

NATURE AUSTIRALIA SUMML It 20022003
—

Even 1t Elhot wasn’t a super grant.
imagining herds ot 30" -metre sauropods
crashing ther way through the ancient
river plams ot Cretaceous  Australia
nnght not be so far-tetched. Fossilised
sauropod  tootprints - discovered  near

Broome, Western  Australi. are an
mcredible 1.5 metres long. Tony Thul-
born  (University of - Queensland)
behieves these tootprints belonged to
anmnals that may have been as much as
40—-45 meores long—almost as long as
an Olvimpie swunming pool, and per-
haps even bigger than the legendary
Linphicoclias fragillimus.

Surcly  one ot these  gmgantic
sauropods dhed under condinons con-
ducive to tossihsation. It so, then tuture
exploration m Austral nught vield not
only the remains ot a sauropod that was
bigger than Elhot, but one that was big
ger than v previowsly found. Thaty
enough to keep me searching. Whoey

er sad size doesn’t mateer?

FURTHER READING

Coombs, 1P & Molnar, Ro1:., 1981,
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Surnan. Indiana Cuiversity Press:

Bloontingron and lndianapolis.
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Gata 10 85-94,

IROSTEVE SALISBURY IS AN
HONORARY IRIESFARCT]
FELTOW AT 11 QUIEENSIAND
NMUSTEUN. TS MAIN RESEARC T

FOCUSES ONCTHE FYOLUTION

OF CROCODITIANS, FLE 18 NOW

LSO WORKING ON DINOSAURS,

AND LEADING THE RESEARCTH

ON EILHIOT.
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AV YOU BELEN

woken by

EEVIER
Peewees singing
right outside vour bedroom
window?  Perhaps vou even cursed
them as vou struggled m vam to go
back to sleep. ' atrard mv friends get
e svinpathy from me when they
complam ot such avian-induced sleep
deprivation, and thats because 've got
2 sott spot tor Peewees. or Magpie
larks. and thew songs. You see. Magpie-
larks (Grallia cyanolenca) are the Sonny
and Chers ot the bird world: they don't
Just smg. they duet.
['he function ot duetung. where
partners sing i svnchrony or alterna-

ton. s not well understood. Much of

the research on birdsong has been on
northern hennsphere species where 1t1s
often only male birds that sing. In many
Australin species, females sing too. and
i some. ke Magpie-larks. males and
temales coordimate their songs, some-
tmes so precisely that 1t can sound hke
a solo pertormance. The mam reasons
that male birds smg are to keep other
males off thewr territories, and to attract
temales and stunulate them o begin

THE FUNCTION
of duetting, where
partiets sing in
synchrony or
alternation, is not
well understood.

nest-buildimg. At least some ot the
functions of temale song are silar. For
example. female Superb  Famry-wrens
(Malurus cyancus) sig to detend thewr
territory against other females. But why

do birds duet?

FOTHE WORID'S 9,000 OR SO
Olm'd spectes, over 200 are known
to duet. Australian examples mclude
Castern Whipburds (Psophodes oltvacens).
Chirrupmyg Wedgebills (2 cristarus) and

The author used a long pole with a mirror op
its end to see inside nests and find out whey,
and how many eggs were laid. Only one egg
so far in this nest. Females usually keep laying
until they have four eggs.

Western Bristlebirds (Dasyornis longi-
rostris). Other annmals duet too, and
some  gibbons,  trogs and nsects are
thought to use duetting to attract or
guard nnates. Tradionally duetting m
birds was thought to be 1 cooperative
display to mamtam the terntory and the
pair-bond. although no-one had actual-
Iv shown that partners achieved some-
thing by coordimmating songs that they
couldn’t achieve by singing indepen-
dently of one another. More recently
this “happy tammbhes’ theory has been
challenged by the 1dea that duetting
nnght be a result of conthiet between
partners.  According to the “mate-
guarding’ theorv, a bird sigs to attract
members of the opposite sex. and 1t
partmer joms - quickly to let rivals
know that the bird s tuken. | decided to
test these ideas tor my doctoral research
using the Australian Magpie-lark.

Although Magpie-larks are common,

A female Magpie-lark feeds two chicks in their mud nest. Chicks remain in the nest for 18-20 days after they hatch, and are fed by hoth parents.
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many people overlook thewr tasamating
ducttimg behaviour, perhaps because
thev mistake the calls tor juse one bird
smgmg. However duets are casy to pick
once vou know what to hsten for,
When males or females simg alone. they
repeat notes at tervals ot about one
second. When thev duet. the tempo 1y
taster because the
amswerimg bird oimes s
notes to tall m the gaps
between  ats partner’s
notes. producimg what s
called an

The

alarm calls 1§ faster

“ntphonal’
duet. tempo
sull.
but alarm calls are given
by g single bird usimg o
stereotvped note rather
than a repertore of more
complex notes used
solos or duets. 1 used
sonagrams. which show
changes m - frequency
(prrch) over mme. to analyse Magpie-
lark recorded on the
campus Natonal
Umiveray.

An essental part of any behavioural

vocahsations

ot the Australun

study s bemg able to recognise mdinad

waly with certann so my Hise step was

Grallina cyanoleuca

Classification

PARTNERS USUALLY
stayed together
ot until one of then
died, although
there were
cases of

‘divorce’.

to catch the birds and give them cach a
amque combmation ot coloured ey
hands. Just catchimg them gave e some
mterestimg insights meo- mdiwadual dit
ferences. Some birds were extremely
cautious, walkmg round and ronnd the
trap. eveng the grated cheese and tying
to reach through the mesh, but not
Others
bold

LllL'L'\L'

walkimg m
were firomore
(or  liked
One

watched s

more). vouny
male
father get caught. vet
raced mto the tap as
SO0 Jas | had
removed  his tacher!
I'he stress of bemg
handled seemed to be
torgotten quicklv, as
he walked mto  the
trap tor more chees
soon after I'd banded
hin

Once I'd colour-banded over 20 pairs,
I saarted some general observatons
because T wanted to understand duet
tng i the context of the socul swstem
I watched partmers builldig their dis
tmcove mud nestss mcubatmg eggs and

teeding chicks. and found that males

Family Dicruridae. Also called Peewee or Mudlark.

Identification

Bla.ck and white, underside white with a black bib. Male has black throat and
yvhlte.eyebrow;‘female has white throat and forehead and no white eyebrow;
juvenile has white throat and white eyebrow. Bill and iris white in adults dark'

in juveniles.

Distribution and Habitat

Common throu.ghout Aust. and surrounding islands, also in southern New
Gumga and Timor. Occupies diverse habitats; requires open ground for
foraging, and trees and water (or rain) for nesting.

Biology

Breeds Aug.-Feb. Bowl-shaped nest made of mud wi
f with grass
Females lay 3-5 eggs, nestlings fledge after about ]8-209days gztd rg:::isﬁ

depender_lt on parents for another month. Mal
building, incubation and feeding of chicks. Pairs

Food includes various invertebrates.
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es and females share nest-
defend territories of 2-10 ha.

and  females shared parental duties
cquallv.  These cedig party erships

were Jong-term and  monogamous.

colour=banded partness usually staved

(UIH'L‘I}M'I untul one ot them died.
alchough  there were 1 few cases of
1y

NOC L

“divorce’, However, ot

monogmnous bid 108 are tuchful

IIINA

analvse parentage, b

erpritong 1
et the DNA. |
ples fHon P.ll"

Magpie-lk
v Ingh and are
Iy the
new skl I

l\’likl \”}\Pm'h‘d
”\.d how

so | oused
needed siall blood
chicks, »

nests can be 4200

ents and

otten on outer han oTeK
chicks requined

iddinon to chimbimg
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RIS
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to operate an cleva
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Magpre-larks were generally faichtul o
therr parters. with only three per cent
of nesthngs not fathered by the muale
that cared for them. Simce males invest
so much m parental care, 1t 1s m thewr
mterests to make sure the chicks they
care tor are therr own. One way they
could do that would be to guard their
parthers from the attentions ot rivals.
Muales are most Iikely to guard therr
}?.n'tncr\ when temales are ferale i the
few days before they lay their first egg.
50 I started to watch them carly m the
brccdmg season i the lead-up to egg-
laving, I recorded the proportion of the
tme  chat partners  were  within hive
Imetres ot one another, whether they
moved towards  or away trom o one
aother, and whether movements away

were followed. 1 also noted when cach

Al UR} D2 203

AUSTRALIA SUMMIE R

bird sang. and whether or not ther
partuer jomed m to torm a duet. o
work out when the temale was ferale, |
had to backdate from the day she lad
her tirst egg. To avord the chimb up to
the nest for this, I manocuvred a long
pole with a nurror on the end mto the
tree and p(mtloncd 1t so that | could see
the nest contents retlected m the nirror
Having estabhshed what dav the temuale
started  laving, I could then compare
observations  tront the tertile period
with those betore the female was tertile

What | that did

mdeed guard temales. Partners spent far

tound was nales

more tme close together when the
temale was fertile than at other ames,
and this was because the male tollowed
the fenale when she moved away from
males were not more

hi. Flowever,

Young Magpie-larks have distinctive plumage
that distinguishes juveniles from adult males
and females for the first few months of life.
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likely to duet wath their partners during
fertile Males

responded to a snaller proportion ot

the period. actually
female songs durmg this e than
betore, and femuales also mmnated fewer
songs. Clearly, ferule females don't sing
to attract other miales, and males don't

use duettng to warn rivals oft.

NCE | KNEW THAT DUELTING
O\\ asn't used tor guardimg paternity.
I returned to one of the traditional the-
ortes—that birds duet for cooperanve
terntornl defence. Magpie-larks are
territortal throughout the  vear, and
pairs don’t tolerate other Magpie-larks
on their patch. Thev start the day carly,
singnig from thewr roost trees betore the

sun rises and then domg a few arcunts

ot the territory. ducttng from the tree

tops. SIce Most birds sing i detence of

then territories. T wanted to tind out i

coordmating themr songs to torm duets

was somchow  more effectuve  than
singmg solo.

One wav ot working out the tunduon
ot asong is to see how birds respond to
it I oused an expernmental techmque
called plavback. where recordings ot
ditferent songs are plaved through loud
speakers posiioned on territories and
the reactions of the terntonv-owners
momtored.  Magpre-larks  responded
vigorously to plavback. fving towards
the speaker and smgimg. just as they
would it there was an mtruder. 1 red a
classic plavback experiment on Magpie-

larks, companng ther responses to the

songs ot their neighbours and
strangers. They responded Jike

of
Many
Xperiment. the
more  threatenig the playback, i
more they tlew towards the spe )

bird species do to this ¢

_ aker ang
sang. Soan unfamiliar song gy | £

SO a fyr
] 4 Neigh.
bours song. unless the neighboury song
rrl[()ry
case the responge
WS Just as vigorous as the response o
the untamliar song. Magpie-larks obw

ously recognise thewr newhbours by

more vigorous response thap

was playved from the Wrong te
boundary, m which

their songs. and don't get oo upset by
them as long as they stay where they ata
supposed to be!

I then compared the responses of ter-
ritory holders to plavbacks of duets ver-

sus solos. 1 tound that niales sang more



111 TeSpOIISe tO plavbacks ot a duet than
play backs ot asolog suggesang that duets
are more threatenming territonal signals
than solos. Another way ot comparing
the role of ducts and solos m termitorial
detence 18 to see how they are used
reponse to plavback. Partners were
more lkelv o call together m duets
pather than alone durmg plavback ses-
dons. agam suggestng that duces are
more cftecove tor territortal defence
than solos,

So tor Magpre-larks, at least. we now

Male and female Magpie-larks are easily
distinguished by differences in their facial
plumage patterns. In this photograph it is the
male that is singing, accompanying his song
with synchranised wing movements, and
fanning and flicking his tail.

FURT AUSTRALIA SUMMIR

Bird Sound

What is Sound?

S.ound. consists of waves of alternating high and low pressure generated by a
vibrating object. The length of one complete cycle of high and low pressure,
the wavelength, determines the frequency of the sound (number of
wavelengths reaching a point per second, measured in Hertz). The higher the
frequency, the higher the pitch. The amplitude, or intensity, of the pressure in
the sound waves determines how loud the sound is.

Song Production

Birds sing using the syrinx, an organ that functions similarly to the mammalian
larynx. Whereas the larynx is located towards the top of the windpipe, or
trachea, the syrinx is at the bottom of the trachea where it splits into two
bronchi. As a consequence, birds have ‘two voices’ and can produce two
harmonically unrelated sounds at the same time. Air flowing through the
bronchi passes across the tympaniform membranes of the Syrinx, causing
them to vibrate and create sound waves. Syringeal muscles vary the tension
on the tympaniform membranes to modify the characteristics of the sounds

produced.

Song Perception

Unlike humans, birds do not have an outer ear, although some birds have
special feather structures, such as the dish-shaped faces of owls, that direct
sound waves to the ear openings. Internally, bird ears are similar to those of
other vertebrates, with a thin membrane, the tympanum, that detects sound
waves. Movements of the tympanum are transferred to the fluid-filled cochlea
of the inner ear, which stimulates underlying hair cells that are sensitive to
different frequencies. These activate nerve cells connected to specialised
areas of the brain that integrate signals from both ears to identify songs and
locate the direction and distance of the singer.

know that the tuncoion of male=female
ducttimg s to detend the pars termtory.
Ductung 1 other bird species mav or
mav not have a snilar tuncoon, and the
onlv wav to tind out s to conduct the
samie sorts ot plavback expermments used
m tns studye Inthe meantme, the next
e vou hear @ parr of Magpie-larks
ducting turously at dawn outside vour
bedroom window. vou'll know  what
they are up to and perhaps be more ton

anving. Workimg as a team pays whenat

comes to detending a territony
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(Left) Crested Terns (Sterna bergii) nesting g,
one of the islands in the southern Coorong wiyy
Caspian Terns (S. caspia) in the foregroun,
(Right) The mouth of the Murray River looking
south-east along the Coorong.

[RETCHING 100 KILOMETRES

south-cast trom the mouth of the

Murray Raver i South Australig i
the Coorong. a wetland of internatigy-
al sigmiticance. The word  Coorong
comes  trom the Ngarrmdjert name
“Karangh™ meaning long neck of water.
The Ngarrmdjert hved sustiinably iy
the region tor centuries. Prior to Eyro-
pean occupation fish were  bounuful,
and hundreds of thousands of waterfowl
and waders congregated on s waters,
particularly during the sumimer.

The Coorong svstem has changed
dramatically - the last 50-80 vears.
Werrs have been constructed upstream
across the Murrav, and barrages bule
across  the southern edges of Lake
Alexandring just upstream of the Mur-
ravs mouth. Much ot the water that
once tlowed down the Murnv is now

extracted tor agricultural and domestic

purposes. Currently only 20 per cent of

the Murrav’s water tlows out to sea.
This reducton m o tlow  has caused
immense  environmental - changes. and
the mouth of Austraha’s largest river
regularly threatens to close due to insuf-
ticient tlows. Conmnmercial fish stocks m
the Coorong region are also at therr
lowest levels and nigratory waders have

dechned ar least ten-told m the last 30

YOS

Tln REDUC T1ON  IN YMAIERCIAL
fish species was predictable. When

the barrages were built the 1930s,

vast arcas ot the estuar waters ot

Lakes Alexandrina and Albert became
maccesible o fishes, Sadly no tish gates
were put moac the ume because they
added 4 llion pounds to the esomat-
ed costs. (Who sad econotnie rational-
smowas o modern disease?) Conse-
quently the nursery grounds for the
fishes became the much sialler estuar-

me regions between the barmges and

Vi

the mouth of the niver. | lakes also -

changed trom bemg estugrine to cons
stanty tresh, and  then e levels.

rather than bemg varuble, hecane rel-

tively ¢ Onstant.

Ihe dechine o bird numbers 18 less
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castly L‘\}‘I.llllcd. I the 1960 there  to refuel before reachimg their breeding

WCIe Teports of as muany as 250,000
siall nmigratory sandpipers usmyg the
ll()]'(ht‘l‘ll l'L‘.l(hL‘\ ()T- (hc (f()()l'()ng
between the barrages and mouth during
summer. By [ OS8O

around 30,000 to 40,000 sandpipers

the there  were
this reghon, dechmmg turther by the end
ot the century to only 5,000 to 15,000,

Twice each vear these sparrow-sized
migratory waders make an epic trans-
cquatortal journey. From late February
the birds leave Austrahan shores and tlv

north. stoppmyg ¢n route several tmes

grounds m the palacarctic regions of
Mongolia, Russaand northern China.
After breeding, the birds return <outh to
Australia, typically armving during Sep-

tember. October and November. All ot

these nugrants are listed on mternation-

Al aereements between Austraha and

Japan and Australia and Chima, the sig-

HAtories  agreeiny to prntc((’ and
enhance the habitats llL‘L‘dL‘d l\)' these
birds. Upholdig the principles ot these
agreements is also firmly entrenched

within Auseralia’s new Environnent Pro-

Section of Tauwitchere Barrage that now separates the Coorong from the Murray River.
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tection and - Biodiversity €
1999,

Once 1

«Onserpatioy Aq

Australia, the sandpiper

recover trom the CXCTrtions ”r.“’i&'h[lo
gration,

doprocess by whie e

birds replace their feathers, p

then moult

_ ! «”'fiCular]y
the mmportant thght feathers,

- Towars
the end of summer after moulting
complete, the birds mcrease their fi);ag_
my .lttl\'n}:_ consume more  tood m;d
wan tat to fuel thewr return Journey. A
these times muny ot the birds bccl(nne
restless, and i late February and March
large, night locks can be seen wheeling
m the Coorong kv possibly traimmg foSr
their Tong-distance thghts.

Most ot these migratory waders eat
stall aquatic mvertebrates that they pick

oft the surtice of the mudflass. Red-

IN THE 1960s
there were as many
as 250,000 sandpipers
using the Coorong.
By the end of
the century this had
declined to only
15,000,

necked St (Calidis ruficollis), Sharp-
taled  Sandpipers (€. acunnnata) and
Curlew Sandpipers (€ fogmea). the

promment  small waders m the

Coorong, torage mamlhy on mudtlas
covered with a thin tilm ol water up
4 few centimetres deep. Broad coastal
mudilats that are graduallyv exposed as
udes nise and Gl are ideal feeding places
tor these birds. The birds amply shaft
thewr foragme (o new sections of the
mudtlat as the water’s edge moves Up
and down with the tdes. Trdally mihu-
enced areas near estuaries are P.ll'“ﬂ']""'
Iy productive, m part because d“"_‘"g
Hows the river adds nutrients and fine
particulate matter to the mudtlaes and

this sumulates productiviny
nes ot these

It the frequency and vo
ot

Hows are reduced. the producovits

] nit
these systems will also be peduded. t

I
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Aerial view of the southern end of the Coorong
during late summer.

for the estuarine  regions ot the
Coorong the relationship s more com-
plex. Reducnons m flow have led o
meursions of coarse marine sands mto
the estuary. These coarse sands not only
detract from the productivity ot the
mudtlats, but can also mpige on the
foragmg ctheiency of waders. Further-
more, the sand clogs up the channels
and greatly reduces the volume of water
mtermg and exiung the Coorong on
the udes. Ay 4 result. less ot the
Coorong s now udally mfluenced, the
magnitude of the udal changes m water

levels s yeduced. and a smaller portion

Hoary-headed Grebes are one of the most
abundant birds in the southern Coorong where
they feed on hardyhead fish.

N
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ot the mudflats s exposed for the
waders. Each ot these tactors has the
ability to crode the quantty and qualiey
ot the habitat needed by the migratory
waders, and potentially ups the balance
agaunst them.

It our acovities along the Murray
were truly sustunable. the mouth ot the
Murray would not be regularly threat-
ened with closure and the fishimg stocks
would have been sustuned. Simlarly.
the arcas of suitable habitats tor the
mgratory waders, the composition and
productivity ot those mudflats, and the
numbers  of  waders. would  be
unchanged. That these have changed s
a clear mdictment that Austraha has not
met the environmental obhganons to
sust.un wetland habitats under the var-
ous mternational agreements that have
been put m place. Some mght argue
that the reductnion m waders s due to

factors actimg outside Australia along

other parts of the birds” flvway. FHowev-
er, there 1s no doubt that what we are
domg to the niver s unsustainable and
has a detrimental eftect on the Coorong

cnvironmient.

NE OF THI: KEY FEATURES OF THIF
O(fm)mng is the changimyg salimty-
gradient down ats length, Withim a nor-
mal estuary, salmines decline as one
moves  upstreannt and away trom - the
river’s mouth. However m the Coorong
the reverse happens. At around 100
Kilometres - length, one to five kilo-
meures \\'ll{L‘, and one to three metres
deep. the Coorong is like a blind appen
dix oft the Murray. Sahmues gradually

merease with distanee away trom the

mouth, such that the southern halt” ot

the Coorong (farthest trom the mouth)
is hypermarme, wath the southermuost
extrennties typically two to three times

saler than the seas With s changing

salmitv-gradient. the Coorong const-
tutes @ marvellous field liboratorv—the
various estuarme orgaiisins i the north
are gradually replaiced by more walt-tol-
erant one shtts down the

Coorong, ditterent species dropping out

\PL‘L'IL‘\ s

as their salimey tolerances are breached
When the barrages are open for an
extended I‘L'rm(l. sonie ol the estanne
()I'g.llli\lll\ Cxp.md southwards. tracking

the reduction m salinity caused by the

addition of tresh water, but these are

; o

short=hved and CXpAIsION 18 IU”u\\u”\
retreat when the barrages EiEe

have  blamed the

Muany

reduced tlows down the A
Sel) Coorong.

PC()PIC 1
Ty tor the
high salimey m the soud

. - bar-
but this 18 not the case. When the | .
the Muarrdd?

At best. ﬁ“\h

I way Jdlong

rages are opened. most ¢
water rushes out to sea

water only flows about

“ 5] = \hl”'
the Coorong. unable to avel ”}i I
) dud
Ihis 15 because water lcvels ght
IR vl e




Drain dug through Stoneleigh Park, an area of
heritage bushland, to carry ground water for
discharge into the southern Coorong.

rse along the Coorong, such that the

southermmost end s about a metre
hgher than at the mouth. This gradual
rse i water level along the Coorong s
hnked to groundwater levels that are
margmally lngher at the southern end
than near the mouth. This 18 no ditter-
ent from the gradual rise m water lev-
els as one goes upstream m a river.

When

Coorong water tends to flow north-

the barrages are  closed,
wards towards the mouth, but when
the barrages are open. water levels rise
- the southern lagoon, even though
Hone of the Murray’s fresh water reach-
6 This a5 because the releases of
fresh water at the mouth slow the grad

aal movement ot water northwards out
ot the southern Coorong. These rises

NALY
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e water level and subsequent falls are
often rapid because, mstead of opening
cach set of barrage gates gradually, we
tend to open all those that are to be
opened at once and then close them at
once. As a consequence we tail to
mmue the natural (gradual) changes
water level that we nught expect with

nsimg or tallmg river.,

HOULD WE BE CONCERNED ABOU
Sthcs’c rapid rises and falls mowater
levels m o the Coorong?
southern

In the  hypermarme

(j()()]'()l]g. where Lll‘gl.‘ numbers  of

watertow] (ducks. swans, grebes) and
waders (stnts, sandpipers, sults) congre-
gate durmg late summer and autumn,
the key toods are the perennul aquatic
plant  Ruppia  tiberosa.  chirononud
(mdge) larvae and the Small-mouthed
Hardvhead (Atherinosoma microstoma), a
small fish. Essennally - Ruppia tuberosa
provides the base to the birds” food
chamms. Te produces starchy seeds and
trtons (sprouting organs), as well as
decaving plant maternal thats caten by
aquatic mvertebrates. The seeds. turtons
and mvertebrates in turn are consumed
by birds and fish.

Water levels mthe southern Coorong

=

Ruppia tuberos
Coorong.

Hluctuate annually: by about one metre,
and Ruppia tberosa s annual cyele s
tied to these fluctuanons. Durg wm-
ter and sprmg when the water level is
Igh. Ruppia tiberosa grows and pro-
duces seeds and trons that are lett on
the mudtlats as the water recedes during
summer. The seeds and turions survive
desiccanon and subsequently germunate
during late autunm and winter when
the water levels rise agam. Successtul
growth and survival ot Ruppua tuberosa
are restricted to a narrow range of water
depths (0.3-1.0 metre) around the
ephemeral shorelme ot the southern
Coorong,.

When the barrage gates are opened
or closed suddenly. water lTevel may rise
or drop by up to halt a mewre m the
southern Coorong, It this happens dur-
mg wimter and spring, growth and sur-
vival of Ruppiia niberosa and the produc-
tion of seeds and turions may be severe-
v imipeded. This umpact could easily be
reduced with more gradual releases ot
water over the barrages. Present deci-
stions to open and close barrage gates
are based on mamtammg a tarly con-
stant water level m Lakes Alexandrima
and Albert at around 0.7 mewre above
the level m the Coorong, which s

a with floating flower head—an important aquatic plant in the hypersaline southern
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unnaturally Ingh. Allowing the water
level e these lakes to tluctuate more
would dampen the extent ot water-level
changes m the Coorong and  thus
reduce the mipact on Kev resources hike
Ruppia tiberosa.

I'he water regmme ot the southern
Coorong. however. 1v about to change
tar dranmancally because of the
Upper South-East Drvland Sahniey and
Flood
ment

I“lm

mvolves drannng

more

Manage-
Scheme.
program
surplus — surface
and ground water
from adjacent
agricultaral areas
mto the southern
Coorong at Salt
Creek. This i an
atcempt to allevi-
tlood-
mg of low-hing

ate local
areas and reduce
dryvlind  salimsa-
uon. the latter

caused by rnsmg salme ground  water.
The major cause of dryvland salmisation,
however. 18 excessive vegetution clear-
ance. Drams alone will not allevite the
problems ot drvland sahnsation. Exten-
sive revegetation s required. Untortu-
nately  the where

areas revegetation

would have the greatest benefit
reducimg the nisimg ground water are
those that have the nghest agricultural
productvity. Furthermore, m an ronic
twiast, the final sections of the dram were
dug through an extensive area of rem-
nant native vegetation, supposedly pro-
tected by legislinon under o heritage
covenant. That the dram was also dug
first

without obtammyg  permission

under South Australia’s Nare Tegetarion

e 1991 has challenged the mtegrity o

the Act. Pohuctans subsequently forced
recrospective regulations through  the
South Australhan parhament o avord
prosecution.

Whatever the process, the dram has
been dug and the umque hypermarine
waters ot the southern Coorong will
now receve an average of 40 gigahtres
(40 billion htres) of relatvely fresh water
annually, with wat approval of State and
Federal pohticians. Studies have shown
volumes wall decrease the

that such

FINAL SECTIONS
of the drain were dig
throngh an extensive
area of remmnant native
vegetation, sipposedly
protected by
legislation.

sahmitv in the southern Coorong. With
m seven to ten vears the svseem will be
estiarine. and the vmque hvpernarme
aspects of the southern Coorong gone.
Flow wall Ruppra tuberosa tare: with
these changes m water regime? Freld
expernnents mvolving the tanslocation
of plugs of drv sedinment continming
seeds and tirons up and down the
Coorong’ sahmev-gradient mdicate that
treshening ot the

southern  Coorong
will reduce the per-
tormance ot the
plant. The end resule

will be a reduction in

the food resources
that  support  the
aquatic birds.  Al-
though otha food
resources iy estab-
hsh m the fresher
water,  birds  hike

Banded Sales (Clado-
ihynchus lewcocephalis)
and  Hoaryv-headed

Grebes  (Polocephalis
poliocephalus). which largely use  the
hypermarime southern Coorong and
not the estuarie northern Coorong,
are likely to be disadvantaged.

There are other problems assocuted
with intluxes of surtace and  ground
water from the south-cast mto  the
Coorong. The “tresh’ water that s
released now s hikely to carry various
unpurines (heavy metals such as zine,
copper, cadimum, lead) and also hgher
nutrient loads.
agricultural acovines. mcluding the
apphcanion of terthsers and trace ele-
ments to pastures. We know heele about
how these will mtluence the Coorong
biota. Some people dismss heavy met-
als, arguing that the Ingh sahmties and
chenneal composinon of the Coorong
water will result i those metals bemg
preapitated out ot the water colummn.
Flowever, the shallow  nature ot the
Coorong system will mean that sonie of
these heavy metals could be ressuspend
cd regularly when wind-induced nnx-
mg ot the water column takes place.
Certamhy one tmy crustacean that hives
m the Coorong sediments, the ostracod
Dracypris compacta, s Inghlv sensinve to
heavy metals.

|)U\}"ll(‘ concerns that the (‘mmmg

I'his 18 an outcome of

Tranquil sunset on the southern Coorong.

environnient will change, and that these

will Australia’s

changes challenge
mtegnoy under the international Ram-
wr Conventon, the dramage scheme
has gone ahead. Even the new F:nviron-
ment Protection and Brodiversiry Gonsera
non Aer 1999, with 1ts clear statement
about the need to nnplement the "Pre-
cautionary Principle’ when there
sk ot damage.
ienored m the executon of the dl'.lln“gtl
‘ tor this scheme W
yre than

15 any

was
environiental

scheme. Suppont

render the Coorong to hietle me

As qunatorie

a4 cheap agriculiunal Jdram :
Australid !

(O Vartous  Conventolnls,
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Ob!’!\'&'d o manage mternatonally sig-
fmeant wetlinds wasely, This involves
Poviding more river flow for environ-
mental benefigs, changmg barrage oper-
1O nded by automation of some of
the gapes,

dram ang re
I we dig

l)lockmg or divertmg the
vegetating agniculearal land.
this, we fultill

"pon .
Ponnbilities and save what 15 4 pre-
ous

would our

d :
nd umque ecosvstem, I we do

flothy, p . .
ig. then the ¢ oorong will change
torcvey : ‘
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Planktonic Slipper Lobster larva (family Palinuridae).

heyond the reef:
plankton
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Mixed marine plankton.
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Sea butterfly (shelled pteropod).

Chain diatoms.
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Planktonic tube anemone larva {order Ceriantharia).
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BEING HUMAN

The start of art?

Ar Blombos Carve, scientists have uncovered a snite of

arrefacts with all the hallmarks of modern hinmaniry.

URRENTLY. BIG QUESTIONS [N
the human-ongins debate are

(“Li

evolve.

where, when and how

modern human  behaviour
These questions assume an understand-
mg of what we mean by distnctively
human  behaviour—a  nonon  that
underpins many current assues  trom
ammal rights and cloning. to aborton
and cuthanasia. As - biological and
genetic research decodes the human
genome and prompts popular TV pro-
grams like "How to Build o Human
Body™.

makes us human.

10 1s tumely to consider what

The major issues m human evolution
over the last two centuries have con-
cerned our ancient ongis. and we
know now that our human ancestors
evolved - Atrica between six and ten
mlhon vears ago, with anatomcally
modern humans  appearmyg  about
100,000 vears ago. Old human bones
have told us a lot about discase. evolu-
ton. rituals. and even how tools were

held and what people ate. But they pro-

vide tew clues about the emergence of

modern behaviour.

Complex soctal behaviour, cogmitive
abihicies and - linguage—all - essential
human quahties—remam archacologi-
cally clusive, because we simply do not
tfind Linguage or behaviour i the tossil
record. We have to deduce these quahi-
ties trom the study ot cultural remanms,
FFor example, the human abihey to con-
struct symbols (imherent in both art and
lmguage) s a prerequisite for the com-
plex burnals and spectacular rock art
that first appear - Europe 30,000 to
40,000 vears ago. Archacological works

of art are clear mdicators of Linguage

and the abihiey to construct symbols. In
particular, the use of red ochre to create
pictures and symbolise human teclings
15 sull conmmon in many cultures today.
Sinilarly, substantal sea crossings (like
o0-kilometre islind hops between Aus-
tralia and South-East Asia) almost cer-
tamly necessitate plaimning and - lan-
guage. However, there is only one hitch
with these kKinds of arguments: absence
of art or lack of evidence tor large sea
crossings does not necessanly mean the
absence of limguage or mabihey to con-
struct svimbols. Negative evidence does
not prove a thing.

Most archacological mdicators sug-
gest that modern humans who nngrat-

ed trom Atrica were responsible tor the

tirst arostic achievements m Europe
not their Neanderthal cousins or other
archaic hominids who had already been
living there tor hundreds of thousands
of vears. However, Litest research is now
demonstrating that what appeared to
many as the firse modern human behav-
toural revolution in Europe was 1 tact
part ot a long process ot gradual evolu-
ton, with ats carliest roots agaim
Africa Fluman™,
Natre Aust. Summer 2001-2002) The

(see TBeconng
evidence is scantv—just a4 few archaco-
logical sites—but the material trom one
site s startdmg, At Blombos Cave, about
300 Kilometres cast of Cape Town on
the South African coust. Christopher
(Iz1ko-South  Atrican
Muscumn) and colleagues have uncov-
cred a suite of artetacts waeh all the hall-
marks of modern humamey and with an
estnnated '

Henshilwood

age ot 70.000

more  than

vears—almost twice  the of the

modern human “revolution”™ m Europe.

e
RIS

BY RICHARD FULLAGAR

L]

I'he artetacts mclude bone
preces of e
oxide). The bone tools
because they

t()()IS and
dochre (iron
. .1f‘c rcmarkabk
. are L‘.\L'L‘L‘dmgly rare
deposits over 25 001 years old, [y hIn
M- © 1 Other

teature of
human culture, Althougl,
bl

points were used as early

some distinctive

words, tlu‘y are a d
Mo er
. n
Stinple bone

are . ¥ s L8 milligy
vears ago o dig termige mounds
S or

rnites o) the
Aust.

process tubers (see “Te
Menu ™, Nuature

Sumn
2001-2002), 16

the  Blombog POINES gre
smaller and manutactured a sophis.
cated way (one that would require ingel-
lectual torethought) from larger skelety]
clements. Mo?t are likely to have been
wsed as awls tor piercing soft tissue, ke
animal skins, and three have the svi-
metry and microscopic traces of projec-
tle tips used on hunting spears.

There are more than 8,000 preces of
red ochre, iany with tvpical marks pro-
duced when ground mto powder for
pamt pigment. However, two preces.
cach a few centimetres long. have cross-
hatched designs that scientises agree are
abstract mmages. not mere  grinding
scratches. Both the use of pant pigment
and the abstract engravings unequivocal-
v aimply the dehberate use of svmbok—
one of the major characteristies of mod-
crn human behaviour.

W hether the cross-hatches represented
motifs or tallies or somethmg clse is any-
bodys guess. And exactly what the
ground pmgment was used for s akso a
mystery. One novel theory on the sym-
bolic use of red ochre was proposed bv
Chris Kmght (Umiversity of East Lon-
don) and colleagues. They noted  that
hunan menserual cveles are similar ©
lunar cveles (29.5 days). which may also
be hmked to hunting (it only to coincide
with the good light under a tull Moon).
The researchers suggested that women

menstruation  to form

svnchromsed .
that }wrtormcd

‘menstrual coahinons’

mnen flaunted
anul the

ricuals o owhich the wo

ther ﬂ‘l’[l]]t}' but withheld sex
1 returned home

men lett tor huntng ane
anant

with the bacon. Breastfeedmg, pre

5 oy could also
or ocher non-ferule women coul

1 \ll‘ll.ltl(m.

have jomed m. fakig me
] B i
. * hlood

horrowimg
but latet
ally

perhaps imaally by

(trom other women or annnals)

hodies wimboht

by pamang ther

with red-ochre.

- oy
Blombos Cave stads out L

INER
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Seventy thousand years of modern art? Above:
the cross-hatchings on this engraved piece of
ochre from Blombos Cave are thought to be the
earliest-known abstract images. Right: Trees
on Hillside Il painted by Fred Williams in 1964.

dozens of other Middie Stone Age sites
m Africa e that its artefact assemblage
seenn ahead ot ats ome. However at
may fit an emergimg picture ot modern
human  behavioural  evolution—one
that occured m Atrica and comanded
with modern  anatonncal  evoluton.
Rapid nugranons ot thoroughly mod-
ern humans out ot Africa about 40,000
vears ago would account for the late
and sudden appearance ot modern
behaviour i Europe. But why does
evidence tor modern human behaviour
appear only at Blombos and not other
African utes of the saime age? Perhaps
the ages of these sites need to be e
aAsessed —[hc'\ ||1|g])( be  older than
Urrent estimates suggest. Perhaps there
Wassomethimg specul about the coastul
location, At any rae. Blombos Cave

h .
olds the best clues tor understanding

the ¢y

¢ evolution ot modern human behay-
10
Uroand the red ochre, i partcular,

b :
OWs inklings of modern art.
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THE SECRET LIFE OF PLANTS

The discovery carly this year reopened a comndrun—
what did the first fowering plant look like?

WEEDY AQUATIC HERBE.
preserved m 125-mmlhon-year-
old lake deposits from north-
western China, s the latest nonunee for
“first tlowering plant on Earth™. The dis-
covery carly this vear ot a complete fos-
sil of Archaefructus sinensis, from root to
flowers. reopened a conundrum that has
troubled biologists since Charles Dar-
win—what did the first flowermg plant
look likez And s clichaefrictns the nuss-
mg Imk. the ape-man of the plant
world?
[t was only three vears ago that an
New

mborella michopoda, made  front-page

obscure Caledoman  shrub.
news i the New York Times as the most
prinuove  tlowermg plant ahve. The
word “primntive’ needs turther claritica-
tion but this announcement. made dur-
mg loth Botacal

the lll(L‘l‘ll;l[l()H.l]

Congress in St Louts, was the wlk ot the

conterence  corridors. Ihscovered  at
last—the living ancestor to one ot the
most successtul groups ot organisiis on
Earth.

Scientists had just timshed mappmg
the tamily tree for all Hlowermg plants
using genetic sequencng. The resulung
"Tree of Lite” looked very much hke a
real tree. with species as the leaves. and
the upper branches the most recently
evolved  limeages. The long  lower
branches mcluded a diverse assemblage
ot plants with generally drab and unat-
tractive tlowers, replacing famihes tradi-
tonally considered as “primmave” such as
the magnolias  (Family - Magnoluceae)
and the Mountam Pepper tanily (Win-
teraceae). The lowermost branch was
clmborella.

Talk of primmuve species, and hiving

BY TIM ENTWISLE

16

ancestors, sends  many bm"mlStsl
>INty

meant ¢
that Amborella trichopoda representeq
‘ an

ancient limeage of plants with 10 Other
surviving species. cmborella eithe

Jp()plcxy'. What was I‘L‘.l“y

I nevey
all s Nearegt
relatives are now extinet. The discover,

diversibied over tume, or

ot tossil pollen sinmlar 1oy, of
lmborella m England Suggess the laee,
Inﬂ fact the "basal” or “primntive POsition
ot this genus 18 really just an artefact of
the way we draw the Tree of Life. Sa-
entists prefer the term ‘relictual’, g 4
better retlects what s meeresting aboy
this plant=—1t has survived llttlc—changed
through mlhons of years of evolution,

Amborella also has the lead role i ,
acronvin. - ANJ[TA.
devised tor a more inclusive group of

I'L‘Ccntl}' comed
relictual species in the Tree of Life. The
other members of this sigmficant but
often  mconspicuous assortment  of
plants are the Nyvimphaceales. lliciales.
Trimemaceae  and  Austrobailevaceae
The 90 or so species of water lilies
included m the order Nymphaeales are
found m freshwater habitats around the
world. And the order Hhicules contams
only a tew species. meluding Hicnm
(the source of amise oil and occasional
hortucultural specimen). but agam s
farly widespread. from Inda to eastern
Asta and across to North America.

[ts the T and tfimal "A" of ANITA
that hold greatest mterest to Australian.
The Trimemaceae includes only one
genus with nine speaes mtropical and
subtropical  parts of the  Asa-Paafic
region. One species, the Bitter Vine
Clifmenia moorer). occurs m Australia, m
the mountams of northern New South

Wales.  Would Ies 2

woody climber i ramtorest and when it

vou notice 1t?
flowers. its three-nulfimetre-long white
] he family Aus-

aenus (Austre-

stamens are all vou sc

trobailevaceae has one

restricted

barleya). with two  species.

= “jorth-
entrely to mountamous areas of nortl

-ubs
ern Queensland. These dnibimg shry

or hanas have mconspicuous. P-llt"?‘r‘:"n

Howers that produce o rottmg fish

odour to atract fly polhnators
Although no smgle member ©

\\l
relictual ANITA group shows 1

t the
1t

. ; Il
Did the first flowers look like this? The du

flowers of Amborella trich .7poda,. a spectl;:s s
now restricted to New Culedonia ﬂntii I:;“S
representative of an ancie it lineage o p

NATURE AUSTRALIA



the first lowering plants looked like, the
daracters they share give us some
strong himts. In other words, 1t s more

Iikelv that ANITA

their shared characters from a conmmon

species  mherited
ancestor. rather than cach speaies evolv-
mg them separatelv trom o ditferent-
Jookimg prototvpe. So. on - this bais,
what did the tirst flowering plants look
like? Anadenukit preture can be tormed
ot a shrub with smalle spirally arranged
flowers. cach with about 8=10 petal-like

appendages and the same number ot

male and female parts. It wasn’t a strap-
pmg tre e and the wood didn’t have ves-
sely the larger, water-transporung cells
found m most tall tlowermg planes). A
diverse assortment ot bees. beetdes, thes
and other msects pollmate the ANITA
group. so all we can sav s that msect
pollmanon was most likely tor our
amcestral Howermg plant.

How does s all change wath the
discovery ot Archaefrictus sinensis? Based
on floral trmts. this Chinese aquatie slots
m below Almborella i the Tree ot Lite.
However scientists haven’t rushed  to
embrace the stuttering acronvim A-
ANITA. The basal posinon ot lichac-
frierss e the tree s only weakly sup-
ported. and 1t mayv end up somewhere
enurely ditterent. However. at 1t s cor-
recth located. 1t contradicts some ot the
wdenokit prcture based on hving relict-
wal species. addig evidence for petal-
less lowers, a non-woody habit and an
quatic origim for the it tHlowering
plant.

Even af Archaefructus s correcthy
placed. why are there so many rehetual
pecies - the Australian region? Nost
lkely ht 18 because  conditions have
llowed them to survive since the late
Cretace aus. some 70 milhon years ago,
not |
radle of evolution. As noted earlier.
tmborella,  for example,  may have
eXtended to what 1 now Eoglind. The
SVIonment i our neck of the woods
has reman ed tavourable for a long peri-
od due o advantageous movement ot
the Lardyy plates, .|;1d less opportunities
for HEEressIve mvasions ot plants from
other regions,
the ANITA group

ko
{

on of tlowermg plants surviving the
rials of ¢
tfie

a1 curious col

volution—-nhas immense scien

and conservanion value, As a collee

PEREAUS TRALIA SUMMEIR 2002 200

ECAUSE our region s some sort ot

The stamens are all you see in these tiny flowers of the Bitter Vine (Trimenia moarei) from northern
New South Wales. Trimenia is the 'T' in the relictual group of flowering plants known by the

acronym ANITA,

non ot lowslvig branches on our
metaphorical Tree of Flowermg Plant
[ite. ANITA has pancular importanee
in our appreaation of the natural world
I the same wav that Orangutans, Gornil
s and Chimps tell us something about
ourselves, ANITA 15 plaving a lead role
m understindimg one ot the world’
maost successtul groups of hiving organ

s, the flowermg plants.

FURTHER READING

Vileye R [ 20010 Why wie there <o
unnry protive angrospenns nn the raim
Jorests of Aata-lustalasia? Pp. 1837199
nr aunal and Hoval nigranons and
cvoluton m SE Asa-Australasia, ed. by
I Moetcalle, N3, Sonile, N Nopeood

and 1 Davidson. 2101 Balkenia

Publishers: Lisse.

Solts, PS. Solus, D EL Zams, M) &
Kim, S., 2000, Basal Tmeages of
angiosperms: relanonships ard nmplications
for flowal cvolunion. nternatl | Plant
Sciences 1ol SYT=S107.

S G, e Q) Dilcher, DL Zheng, S
Nivon, K., & Hang, No, 2002
Lchaefrictaceae, a nete basal angrospeiin
faniily. Science 296° 899-904
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Tree Hollows and Wildlife Conservation iq Australia | oo o o
By Philip Gibbons and David Lindemiaycr. CSIRO Publishing, Vie, 2002, 20 pp. 859,955,

Cratical stErre forabout 300 species of Austryliy,

OLTOWS [N TREES PROVIDI
invertebrates. Hollows take at least 2200 vears to beconl

vertebrates, as well as many
suitable homes for many species.

. . o .
builder took that long to construct a home! .
5 ! e vears. vet hollow trees are now scarce ;
Typical cucalypt longevity 1s 250 to 500 or more years, y SCarce in many

landscapes due to clearing. forestry. dieback and wind damage. Conservation plinners face 3 ey

: . ] o ce as 1t s castly the most comprehensiv
challenge and this book will be an essental resource a ) prehensive ang

lnagine the town-plinning implications if the fastest

authoritative text on the subject.
There are numerous diagrams, tables and photographs. and the text is casy to read and containg
much accessible information that will be useful tor a wide cross—section of the community. There s an nteresting chaprer on
nest boxes. and another on the displacement of natve species trom hollows by :
retail price is 4 more-than-fair exchange for access to the msights ot two ot the world’s leadig authorities on the subject.
—Harry Parnapy

AUSTRALIAN MUSEUM

mtroduced pests: such as mynas and bees. The

The Variety of Life: A Survey and a Celebration of All the Creatures That Have Ever Lived
By Colin lidge. Oxford Paperback, 2002, 684pp. $59.95rip.

H
\/AA {1 l 1 OLIN TUDGE'S BOOK IS A BIT [IKE ROBERT LOUIS STEVENSON'S TAKE ON THE WORIED: so full of
OF LIFE a number of things that we should all be as happy as kings. The “survey™ part of the subtile
the scientitic basis for classification.

<R s AL AT starts by explamimg the workings of systematic biology
Tudge succeeds m both gettng it right and making 1c entertaimming. He then leads us on a whirlwind
tour up and down the branches of the tree of lite. Fle writes with an exuberance and a sense of joy

about discovering so nmuany curious creatures—shime moulds that crawl like hitele slugs. nites that hve

only up our noses, long-vanished amphibians with skulls shaped liked boomerangs, and the endless ways
of makmg a living with a single cell.

The adeas are up to date and. because ot consultation with many ot the world’s leading svstemansts, the error-nte 15
surprisingly low given the enormous scope. Each major group ot organmisims s illustrated with a line drawing and placed on
an evolutionary branching diagram (clidogram). giving considerable weight to recent findings from molecular sequences.

This book should delight anvone who thinks it a privilege to share a planet with tens, or mavbe even hundreds. of millious
of species (many of them vet to be discovered).
—GREG EDGECOMBE
AUSTRALIAN MUSEUM

Native Grasses: An Identification Handbook for Temperate Australia
By Meredith Michell. Landlinks Press, Ve, 2002, 3 ed., +8pp. $24 Ysrrp.

e 1H ) I . ANV .
IRD TDITION OF THIES HANDY GUIDE sees It ll}‘d.l[cd to mclude recent name C]l.lllgt‘* m

some ] i : 7 | ! v
?t lthL 'MpOrtINt grass groups ol temperate Australia, and expanded so that its -ll‘}‘llf"l"lm
extends bey tor he i !
ds bevond Victoria, The utihity of the hooklet hes in its size and clarity of presentation.
he | arts are wondertully clear,
dithicult subjects) are a hivde patchier, ]

The photographs of diag 3
(141 JUNOSTIC ) I '
8 } evenatthe whole plant portraits notorioushy

Me text sl ‘ o)
' also clear, i 3 ST foriiig
on difficult-to-source ateributes such o o H e e [0 e
. I TESPone 1o terulisers, frost tolerance and torage value, As such 1t
15 probably of most interest to graziers keen ] A

to explore the p :
) ) 1SS . e SQUTES.
I'he ginde meludes imtormation on ; posibilines of ualismg native pasn

17 native SETCT
LUVE grass species or and other

: SheGies groug
moditicd cnvironments in temperate castern Australia ( )

» that are Tikely to persist i pastures
and here the ale M suee

of summarising the 3
. . ¢ the 300-6dd :
beyond the scope of a non-technical handy guide. o

; - wepque thal
est ashighty more generous coverage B

provided). FHowever, the daunung challengg 1
[ byvioush

grasses of temperate \ustralia v ©

Ny WARH
L NE
ROVAL BOTANIC GalrDiNs, MersoU!
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SYDNEY'S ABORIGINAL PAST: INVESTIGATING THE ARCHAEOLOGICAL AND
HISTORICAL RECORDS  $95

VAL ATTENBROW

Sydney’s Aboriginal Past: Investigating the Archaeological and Historical Records
18 a fascinating insight into Aboriginal life in Sydney before, during and after
colonisation in 1788, and into the drastic impact of white settlement up to 30 years
after colonisation. Drawing on the historical, archaeological and environmental
records, Val Attenbrow describes all aspects of Aboriginal life in Sydney: the difterent
groups living in the area and how they lived: the resources available tor their use;
where they camped: what they ate and how they came by it; their 1ols, weapons and
equipment: their shelter, clothing and adornment: their beliefs and rituals: and lhen"
art. Sydney’s Aboriginal Past also contains a 30-page *Sites-10-visit ‘\'upplcmc_nl
with information on how and where 1o find some of the places in Sydney in which

urchueologicul evidence of Aboriginal occupation SUIVIVES.

UNIREPS

UNIVERSITY 8 REF(’RENCE
PUBLISHERS' SERVICES

o .
UNIREPS University of NSW, Sydney, 2052« tel: 02-9664 0999

ﬁ‘ﬁ%@“ 5420 - email: info.press@unsw.edu.au * web: www.unireps.c

om.au

E—

PREHISTORI
of Australia and

PREHISTORIC MAMMALS OF AUSTRALIA
AND NEW GUINEA: 100 MILLION YEARS OF
EVOLUTION  $69.95

MARCHER. T FLANNERY. S HAND, J LONG

This superb full-colour book is a comprehensive
reference o the extinct mammals of ancient
Australiaand New Guinea, including carnivorous
kangaroos, the tirst koalas. huge Diprotodons.
bizarre “thingadontans’. marsupial lions. ancient
bats and rats, and marine mammals.

Orchids of Australia

A

ORCHIDS OF AUSTRALIA  $120.00

DAVID BANKS, JOHN RILEY

This beautifully illustrated volume describes 150
species from all parts of Australia and includes
epiphytic as well as terrestrial species. Many
of the species illustrated are well known and
widespread while others are extremely rare and
some only recently discovered and described by
the authors themselves.




The New Nature: Winners and Losers in Wild Australia
By Tim Low. Viking, Ve, 2002, 378pp. §29. 931,

EW NATURE. SO WHAT 15 117 Old nature was what nature was like betore the adveng of i
and new nature 15 what nature is mereasmgly beconnng since the appearance ”f["Ch”()l()guil]];‘,
the new sophisticated hununs starung about 100,000 years ago. What we see around s g4 [h;- f'.‘:st¥

disappearing remmant of old nature and the accelerating appearance of new nature. o

TIM LOW Fim Lows book 1s a compendium of examples of how species are attected by the pew )

P e e

dlUre 1
¥ Y . . e
deseribes the “wanners™, such as Silver Gulls that grow facand numerous on human garbage, and

“losers™
like Banded Sults. the eggs and chicks of which are devoured by Silver Gulls. In the l‘t‘glnnmg of the
book Low seems to marvel and almost take heart at the way so uany species can fit into the mcreasingly humaniseq
environment. but toward the end he seems to grow uncertain about where 1o will all end up and what can be done aboye A
Like many conservatiomsts, Low tocuses mamly on individual species. As long as cach species conanues o PCISISt on
Earth. evervthimg is. well. if not okay. then at least as much as can be expected. What he and most other CONsCrvationggs
don’t emphasise are the mteractions between species. The old nature was made up ot not only mdividual species but o
their long historical interactions with each other. These mteractions can disappear long betore species become extinet. Eor
example. the nteractions of Silver Gulls wath other species in g prehuman world can only be guessedat. Fle, like others, g
doesn’t concern humselt with the course of evolution in the new nature. To take an utterly trivial example. how wall |
vears of eating soggy chips attect the future evolution of Silver Gulls? Does anybody: besides o few pomty-headed biologists
and natural historians. really care? Of course not. And that atttude. too. s a significant aspect ot the new nature,

ALLEN E. GREER

Platypus: The Extraordinary Story of How a Curious Creature Bafiled the World
By A Moyal. Allen & Unenr, NS 2002, 220pp. $19.93mp.
D
PLATY PUS NN MOYAL HAS PRODUCED A VERY READABIE ACCOUNT of how the Plitvpus has weaved o wa
through the thinking, debates and personalines of biologists and natural listonans assoctated
with the study of Australian tauna over the past two centuries. The text i this well-produced
and compact volume s complemented with many carly drawimgs. Most ot these are fascinating but are
genenally ghastly representanions of the “animal ot all tme™.

[isappomtngly Moval has given little attention to the work of modern biologists who have claritied
amd sometimes rejected observatons and conclusions made by the carlv biologises and naturalises.
mcluding those of “the platvpus man™ Harry Burrell - the 19200 Interestimgly, Moval nightlyv castigates the iolognit
William Caldwell for Killmg so many Platypuses i the 18805 i his ettorts to find out something that Indigenous Australans
had apparently already made clear o dishelieving expatriate: Europeans—that is. that the animal livs eggs. However. she
gives lindatory treatment to “the platvpus man™ hiunselt” who also killed Targe numbers and carned out bizarre and awtul
expermments on hving Platypuses.

In spite of these reservauons, anvone with an interest e the history of iology in Australia will tind this book ¢
worthwinle read and I thoroughly recommend e,

oM GRANT

UNIVERSTTY OF NEW SOUTH WALES

Insects of Australia
By Paul Zborowski. Green Guide Series, New Flolland, NSTL 2002, Yopp. S17.93

HIN IS AN EXCELLENT ADDITION 1O THE GREEN GUIDE SEiars. Not only s the text well

written. but the author i also the photographer of the book. 1o those not famular with the

Sertes. this book 1s not a field guide t help denufv what vou find on the windowsill 1wk
however, enable you to learn a great deal about Australian m'\cttx 1 (qcm-r.qlA

I'he book s arranged i sections wach msect aroups. or “did-vou-knows’ preces (for examiple W hat

s the ditference between butterthies and moths?™). There are boxes of detnled mformation wherever

needed, and the chapters cover o range of subjects, such as AQUANC Insects, soctal msects. and parnites

and pests. Further reading lists, clubs and organisations are also provided.

Fhe sevle s hight and easy o read, and the numerous photos, which otten depret portrat

: ) sehaviour rather than wmal
shots, are superb. Mistakes are tew and the imformation is relevant to amvone curious ibout insects
M ALY = ROBINSON

AUSTIATIAN MUSILM
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SOCIETY

olved! Across Auseraha there 13 a neework ot active socicties. large and small. local and matonal. that exist to further the cause of the subject that vou hold

dear Whether vour speculinterest s conservanon. ards, science. national parks, bushwalking or a particular group of annnals. there’s 1 soaety for you

ANIMAL WELFARE

Australian Wildlite Protection

Council Inc,

247 Fhnders Lane
MELBOURNE VIC. 3000
Ph (13 9630 83206

\Web: hep.

100 Concession £20.00)

Standard

WIRES

NSW Wildlite Intormation
& Rescue Service

PO Box 261

FORESTVILLE NSW 2087

& INO0 641 188
Web: wrewiiends.ong.an

Contact: Carol MacDougall
.

ASTRONOMY

South East QLD
Astronomical Society
PO Box 6

EVERTON PARK QLI 4033

Pho 07 3300 4904

Web: yyn powarup contan

~icrlean

Contact: Ene Rumbo
Emm

,\h'mhcr\lnp

S25.01)

BIROS

Threatened Bird Network
5 Riversdale Road
HAW THORN EAST \1C

3

Ph 03 ‘).\.\;2 IR

Wet

Centuet
an

Network Coordinator

CONSERVATION

Dolphin Research Institute
PO Box 77

STRALTA SUMMER

Muww rdsanstralia com au

FIASTINGS VIC 3915

Ph: 1300 130 949

Web: wne dolplunrescarcli.org.an
Contact. Kerrr Mechan

EDUCATION
CSIRO Double Helix
Science Club

PO Box 225

\Web: rewneesiro.an s helix

EEm

ENVIRONMENTAL
Coast and Wetlands Society
PO Box A223
SYDNEY SOUTH NSW 1235
Contact; Dr Paul Adam

[ ]
Membership: $25.000 Single
S35.00 Library 810000 Student

Onverseas rates also apply

HOPE Toowoomba
Houscholders” Opuions to
Protect the Environment
PO Box 61158
TOOWOONMBA WEST
QLD 4350

Phz (17 46392135

Web: e green ner.aw hope
Contact: Frank Ondrus

Malleetowl Preservation
Group Inc.

PO Box 29

ONGIERUP WA 0330
Ph: 1R
Web
Contact: Susanne Dennimgs
[ J ]

Membership: 825 400 Sipgle

S$35.00 Fanuly S1o.00 Child
STO.00 Concesston S1T0.00

Corporate

Trees tor Lifte

5 Izgerald Road

P/ ADENA SA H042

Ph: 08 83720150

Web: e neestolife org.an

Contact: Damelle O'Neill
[ R |

Membership: $358 560

Smgle Faimlv 81630

Concession 34930 Groups

S750 Corporate (Please refer

to website for turther

membernslnp rates

MUSEUMS

TAMS—The Australian
Museum Society

6 College Street
SYDNEY NSW 2000

terit amenline net an tams
Contact: Alson Bvrne
EENEER
Membership: $85.00 Fanuly
So800 Simgle $50.00

Concession

The Waterhouse Club
SA Museum
NorthTerrace
ADELAIDE SA 5000
Ph (8 82003 9sn2
Webziens waterhosescddub
e 1eh
Contact
E'EeEEN

Membership: $90.00 Fanmly

Mary' Lou Sunpson

ST o0 Single

NATURAL HISTORY

Burnie Field Naturalists
Club Inc.

PO Box 435

BURNIE “FAS, 320
Web: wmimets

wed cduan tasondin

burnars
Contact: Barry Dudmuan
ErEN

Dinosaur Club

Austrahan Museum Education
6 C ollt‘gc Street

SYDNEY NSW 2010

Rhg (12 9320 6223

Contact; Cathy Lamond

REPTILES & AMPHIBIANS
Riverina Frog & Reptile
Society Inc.

PO Box 1340

WAGG WAGGA NSW 2650

Web: s reprilesdormundercom
club  rvenmatrogandrepnle
Contact: Mrs Sue Davis

AN 08
Membership: £30.00 Single +

Fannly 810,000 funior (under 16

Newsletter/Journal, @ Monthly
meeting: @ Bi-monthly meeting,
Annual meeting/Conference,
@ Weekly meeting, @ Quarterly
meeting, B Field outings Tours,
B Conservation/Working programs,
B Oiscounted Goods, B Magazine
M Social/Education activities
B Nature Australia magazine,

@ Seminars

AREYOU A CLUB SECRETARY?
Nature Australia’s Associate
Society Scheme 1s designed to
help your club or society with
free publicity, funds and member
benefits  Call on (02) 3320 6119

for more details.
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Scaly Fossil
IWhile on holiday on the New

o South Wales south coast we came
across thus fossil imprint on the yocks at low
mde (see photo). The fossil appears 1o have a
Sish=scale partern. Is i a fish? And how old
s 1?

—THE BREVERY Fanny
Brrowra, NSW
tossil sometimes  be

This can

A:

because of s scale-hike pattern. How-

mistaken  for that ot a tish
ever, 1t 1s actually the impresaon of the
bark ot a prinntive plant Lepidosigitlaria
yahvalensis, so named because 1t was tirst
deseribed from specimens tound near
Yalwal Iaver. Tt

comes trom 370-million-year-old rocks

on the Shoalhaven
of the Devonian Period and 15 known
from various sites on the south coast. At
one of these localities 1t has been found
i association with one of the carliest
land animals. a recently deseribed prim-
iive arthropod named Maldybulakia.

the

Lepidosigillaria belongs  to

Ivcopods. a group ot spore-bearmg

82

plants that m the Devoman and Car-
boniterous Pertods grew to tree size.

Aus-

tralia are species of the genus Lycopodi-

Today the closest relatives tron

. the club mosses, which can be seen

growing i the Blue Mountams west ot

Svdnev, They grow to about 3 cen-
timetres tall.

—RoBERT JONES

AUSTRALIAN MUSEUM

Balled Planets
Could you  please explain awly
o pPlancts are yound?
—MELISSA ADAMSON
NARRABUNDA, ACT

Basically it comes down to

A:

gravity. Every bit ot a planet’

matter 15 gravitationally attracted o
every other bit. Gravity  theretore

crushes all that dust. rock, magma and
so on mto the smallest possible space,
and the most compact sohd shape s a
sphere. You can prove this to vourselt
by attempting to make a tall hill out of

sand: the higher vou go. the wider vou

have to make the base ot the sand hill.
But a base the width of the beach will
sull only give you a relatively low Tll.
Even the largest mountam i the solar
sistem, Olympus Mons on Mars,
Just 27 kilometres tall. While this may
sound tall (Everest s nearly pine kilo‘»
metres), its phenomenal heighe )y
represents 0.3 per cent of the (iinlnere}
of the planet itselt. The bottom line
planets have so much gravity that any-
t]ling that tends to grow bc‘v()nd a Ct"r—
tam height collapses under its owy
weight. The end result s a sphere. In
contrast.  objects the size of mmor
planets (asterords) are too small to be
attected by all this. While they're held
together by gravity, their mass s 100
low—and gravity too weak—to crush
them anto spheres. As o result. mmor
planets come m a wide range of shapes,
But even regular planets are not per-
fectly round: mstead  they are like
squashed ballse tlatter at che poles.
Centritugal motion brought on by the
planets’ rotation resists the pull of grav-
ity and causes them to bulge m the
inddle. Earth, for example. s 40 kilo-
metres wider at the equator than at the
poles.
—Grorr MoNanvara
Evarn ACT

Cross Lorrikeets

The neo lorikeets e the accom-
o panying photo dave been requla
visitors 1oy backyand for ar least six
months. The bird on the right looks like a
Scaly-breasted  Lorikeer, while the other
looks like a cross benween .\'m/)'-llrm:‘huf
and a Rainbow Lovikeer, Then nvo young
look hike nonnal - Scaly-bcasted  Lorikeets
Does (I‘t‘,\',\'l’l(‘('(l'l)(ﬁ (]f}('ll occan’ beneeen tht

o spectes, or is (s rare?
IRussErE Wisoy
KOTARA SOUTH, NSW

Bark of the primitive plant Lep dosigillaria
yalwalensis makes an impress on.

I R
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Rainbow/Scaly-breasted Lorrikeet cross with its Scaly-breasted mate on the right.

resultng otipring can show a wide
range of mtermediate characterisucs. In
this mstance. the hyvbrid has o fanly
tvprcal Rambow head. while the brease
18 2 nuxeure of patterns of both parents.
Ihe belly s more ke that of the Scalyv-
breasted 1 bemyg motded and lacking
the blue belly patch of the Rambow.
WALTER E. BOIES
AUSNTRALIAN MUSFUM

Pic Teaser

Answers to Quiz in

Nature Strips (page 16)

1. Tivo 2 Lake Argyle 3. I a spider’s
web 8 No 8. Three 6. Lion . [ ise
8. Summer 9. Six . Southern Right
Whales

Do you recognise this? If you think you know what it is, then send your
answer to Pic Teaser, Nature Australia Magazine. Please don't forget to
inciude your name and address. The first correct entry will win a copy
of Photographic field guide: birds of Australia. Spring’s Pic Teaser was

a stalk-eyed fly (family Diopsidae).

NATURE AUSTRAIIA SUMMER 20022
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THE LAST WORD

The current mode of fire managenient is simply misnstainable.

N OADNMIRABLE FEATURE OF THII

Australian character s the capac-

1ty to see elements of triumph m
what otherwise seems hike deteat. The
conmmumty response to bushtires fits well
within this "Anzac spint’. Volunteer fire
tighters put themselves at nsk to protect
other people’s hves and property. and we
honour them with uckertape parades
and the ike. However, lookmyg at the sit-
uation trom a longer-tenn perspective.
and bevond the heroie response of fire
fighters, 1 see only defeat. because the
current mode of fire management s snn-
phvunsustainable. Regardless of land
tenure, levels of biodiversity are becom-
mg lower and lower as more and more
fires get out of control.

Fire 18 an mtegral part of the Austrahan
environmment. Since funmable cucalypt
torests all but replaced the ramtorests that
dommated Australia prior to the dryimg-
out of the contnent some 15 malhon
vears ago.  Australian landscapes have
been repeatedly burnt and will contnue
to be burnt. From this geological per-
specnive, fire s a predictable “nde’ tha
washes over the landscape. driven by
miplacable  environmental torees. True,
Aborigmal people playved an nmportnt
part m the makimg ot tlammable
Austraha but, contrary to some popular
1deas, they did not trigger the relentess
fire cycle. Indeed, my research has led
me to the conclusion that the imcessant
burmmg  of  Lindscapes  throughowt
Australia by Aborigines arose because
the hunter-gatherers themselves could
not stop  the wildtires. Rather, they
lcarnt to use fire to control wildtire to
their ccononne advantage  (tire-stick
farmmy’).

For most Austrahan landscapes, the
changes that have occurred since 1788
mean 1t s imposstble to return’ to pre

settlement fire-management  regnnes.

Fhis can probably only be achieved on

some  Abongmal Linds and  recent
research has shown that this wall require
concentrated eftort and resources, given
the dramatce changes o Aborigimal set-
dement patterns,

It must be accepted that there are no
simple recipes tor managmg a thnmmable
contment. Land management s atricky
art. which i uloately about balancing
the conthcomg values and the vanous
risks within the strict budget constrants,
Indeed. the debates as to how' bese to
manage  land are necessarily endless,
because they are conunuously retined by
the accumulinon of knowledge and
experience.

However, regardless of these ccological
debates, uncontrolled bushtires continue
to occur. Once ahghtt management
decisions are made. often heerally m the
heat ot the moment. For mstance. the

last resort tor fire fighters contronted

with Ingh-intensity waldfires - areas ot

heavy fuel loads i to “back-burn’. often

from  hasuly  constructed  fire-breaks
(wide strips ot bare carth) that have thewr
own ccological costs such as subsequent

weed mvasion and soil croston. Back-

burning has the unavordable ctteet of

sandwiching  the  resdent wildhife
between two converging walls ot fire. It
s far wone than a smgle fire ront. Back-
burnmg 1 partcularly destructive
bushland fragmients around urban areas,
Once wildhte s chmmated trom a bush-
Land tragment. natural recolomsation s
often nmposaible because of the effecuve
iolation by busy roads.

I believe the use of numerous small,
planned, low=mtensity: hazard-reduction
tires, designed specifically to reduce tuel
loads, 18 preterable over the current
‘bushfire-disaster” mode of management
m which hasty, often-drastic - decisions

are made. Contrary 1o media hvstera,

BY DAVID BOWMAN

NATURI

not all Lindscape tires are environmental-
Iy negatve. And the conspicuous smoke
from hazard-reduction fires, often exac-
erbated by stable weather thae Provides
the satest conditions tor such lun'nmg e
wrivial compared with the choking ang
mjurious pollunon  from uncontrolled
bushtires. Ecologists often argue that fre-
quent hazard reduction may also Cause
considerable environmental damage, dis-
advantaging plants that require o substan-
tal fire-free period to set seed. and am-
mals that need unburne habatar for nest-
me. Clearly o coordmated research pro-
eram s required to entically evaluae the
cnvitommental consequences and effec-
tiveness of the various fire-management
regnnes inorder to- develop optinal
strategies.

Inevitable changes to buillding regula-
tons. councl by-liws, msurance prenu-
unmis. property values. and pereeptions of
risk by Limdowners, mean that the days
ot houses bunle from flimimable materials
and completely surrounded by bushland
are numbered. Eventually all Australians
will adapt to this tire-prone lind. for no
other reason than that the system 18 self
correcting. Over the long term it will be
mmpossible to sustnn herore attempts o
extinguish massive: bushtires ike those
that have swept through New South
Wales inrecent vears, NMore fire fighters
will Tose therr lives. and the financil drag
assoaated wath CXpensive [t‘(lmnlnglc\.
hke heheopter water bombers, will
become socually unaceeptable.

I am optimisuc that Austrahans will
learn to ive wath tire just as the Aborg-
mes did. The question remams: how
many bushtires will we have o fight
betore we converge on cc logically st

tamable Hre-management strategies?
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