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NATURE AUSTRALIA

i proud winner of the 1987, 88, "8R9,
90 91,792, 793,799, 2000 and 2002
Whitley Awards tor Best Zoological
Pertodical, and the 1988 & 90
Australian Hertage Awards

FRONT COVIR
Female Superb Fairy-wrens

g(l to gn'.l! l' ]lg(h\ W hl‘ll 18
comes to k}]()()\“]g 1 r(\[]]L'Y
tor their voung,. Just betore
they Ly eggs they ke oft
under the cover ot darkness
to visit therr chosen male,
retarmng home well

betore suntise: Photo by

Damel Ebert

ATURE AUSTRALIA SPIRIING 2002

clebracions are i order as

Nanre Australia has just

received the \Vhltk‘y Award

tor Best Zoological
Periodical (2002) trom the Roval
Zoological Society of New South
Wales.

First presented m 1979, chese
awards recognise outstanding
publications that contain signiticant
amounts of mtormaton relating to
the fauna ot the Australasian
Region. Each vear a committee
consisting of both academies and
non-academics s tormed to review
all the entries and reconnmend the
assigniment ot awards in the various
categories. Fora publicanon to be
successtul in the Whidey Awards, 1t
must either make a signiticant
contribution of new intormation. or
present a new svnthesis of existing
mtormaton. Evidence ot excellence
1s sought mamly i the text but
illustrations are taken mto
constderation, as well as standard ot
design. presentation and production.

IS especnally satstving tor the
Australian Museum to win this award
as the Whitlevs are a tribute to
Calbere Whidey, an enminent
Australian ichthvologist who joined
the Museum i 1922 as an illustrator
and assistant. In 1925 he was
appointed as the Muscum’s
Ichthyologist. a position he held until
his retrement in 1964 Whitley was
mstrumental in building the
Australian Muscum’s Ichthvology

Northern Banjo Frogs spawning.

collecaon and a produced an
exceptional body of publishing.
luserative and scientitic work.

In keeping with our ongoing
cttorts to provide vou with the bese
nature magazine - Austraha, we have
mtroduced a new regular teature that
highhghts what's gomg on around
vou i the natural world each season.
In this issue. Spring. we tocus on the
Common Koel. trog spawning and
the conundrum ot inatching
caterpillars with butterthes and
moths. Also in this issue we meet the
narine master of mmuery. the “other’
brushtail possum and an ane that is set

(o IK’C()IHL‘ AN CCO=tCrrorist.

— JENNIFER SAUNDERS

Publishing N anager




ARTICLES
The Burden of Beauty

Bright and blue, and oh so sexy. male
Superb Fairy-wrens pay a price tor
their good looks.

BY ANNE PETERS

30

Masters of Mimicry

Forget chameleons, suck msects and
anglertishes because, when it comes to
municry, the Mimic Octopus beats
them all.

BY MARK NORMAN

38

2

The Other Brushtail Possum

Few people will have heard of let
alone seen, a Mountam Brushtail
Possum. Here's vour chance to get to
know this feisty, charisimauc creature.
BY KAREN VIGGERS & DAVID
LINDENMAYER

46

Ant Wars

They destroy the tamily prenie, kill
livestock and native tauna, start tires and
send house prices plummetng—they
are Red Imported Fire Ants—cco-
villaims extraordimare.

BY TIM [ OW

94

Bare Bones & Beaked Whales
Longman’s Beaked Whale may be the
least known whale species m the world.
But a recent DNA analysis suggests the
reason could simply be one of
nisidenotication nustaken dentiey

BY MEREL DALEBOUT

62
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THE BACKYARD NATURALIST
Goannas, First-class Monitors
Goannas. once famous for their fake
dimosaur movie roles. are world-class
wrestlers with an mdiseriminate
appetite tor flesh.

BY STEVE VAN DYCK

29

RARE & ENDANGERED
Green Sawfish

Its tropical muddy habitat, natural

rarity’ and declhinmg numbers mean that

few people will ever get to see a Green

Sawtish m the wild.
BY JOFHN POGONOSKI
26

WILD THINGS

Wattle Become of Acacia?

Australia looks set to lose most of its
wattles, thanks to a carve-up ot the
genus Acacia,

BY TIM1OW

28
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Pictures that Bite

These mmages are sure to make us stop
and thimk.

BY REG MORRISON

12

SECRET LIFE OF PLANTS

After Dark

What do plants get up to atter dark?
For sonme, nmight-tume means

party-time!
BY TIM ENTWISL |

16

IHE LAST WORD

The End of Natural Evolution

Human mfluences can alter the way a
spectes evolves. But does it really
matter?

BY ALLEN E. GREER

84
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Barred Frog Record

I have just read Frank
Lemckeres arnicle on the
Chant Barred Frog (Narure
st Autumn 2002) and
learnt with some dismay that
this trog 1s believed to be
extanct in the Blue
Mountams. However. | have
a photograph (submitted) of

[ = = I

The Barn owl (Tyto alha).

q

a frog that looks remarkably
like the Grant Barred Frogs
prctured i the arncle.
which | took i January this
vear on awalking track near
Victona Falls. Perhaps the
trog has not entrely
disappeared trom the arca?
—MICHAEL DEAIR
Bracicnrat, NSW

The fiog in the photo was ol
m'u/..llly a Giant Barred 1rog
(Mixophyes steracus), hut the
closely relared Southern Barred
Frog (M. balbus). This species
Nas also suffered major declines
and has disappeared from just
about all of the Blue
Mouttains, As far as [ know,
this record is probably the first
confirmed sighting of Southern
Barred Frog in the Victoria
Falls area and the Gross River
Cutclunent for at least 20 years.
It is grear to know that they are

still theve. This is a very
important record and T am
pleased my article helped 1o
uncarth ir.
—IRANK LEMCKER]
STATE FORESTS OF NSW

Sacred Owl
In the mterestimg aracle by
Steve Van Dyek (Nanre
Shisr Autumn 2002) aeas
asserted that the Barn Owl
(1yto alba) was sigmficant to
the Greeks and Romuans and
to the goddess Mmerva. The
owl m question s m tact the
Lattle Owl (Athene noctina).,
which was sacred to Athene,
not Minerva.
DS GRIFFIN
SYDNLY, NSW

Premature Deliveries
Eric Dortiman’s explanation
tor the origin ot the story ot
storks” bringing Dutch
babies (Namie Aust. Autumn
2002) raised my evebrows.
e wntes that people
‘cuddle” m winter and sutter
parturition i spring. 1 hat
much ditterence in gestation
ought to define a ditferent
species!

DES PrrerseN

Darsy, Qib

Itis tvie. 1 did say the birds
arrived i the Netherlands
carly spring, and heven hes the
problent. The stoikes are actually
stmmer visitors. According o

D. Hartley i Lost countin

lite (Pantheon Books, 1979),
farmers would start o spend
more time mdoors from about

Noventber, when the days were

getting shorter. [ The|

mediacral labonrer, up at
daylight and working on the
Land for as long as he conld see,
nceded no candle—he went 1o
bed. ™ Based on this calendar,
babies would have been on the
rise sorewhere benveen July
and August, at a time when the
storks were building nests and
raising their young.
ERic DORFMAN
WELINGTON
CONSERVANCY, NZ

Field Moles

Letter-writer PPat Lowe
(Natwre Aust. Spring 2001
may be pleased to know that
there 1 1 fact a study under
way on marsupial moles m
the field. In this collaborative
research project involving
the South Australun
Deparunent of Environment
and Herage and Anangu-
Prigangagara Land
Muanagement, we are
combming the expertise ot
tradicional owners with
scientific techmques m an
cttort to learn about the
ccology of the Ttarigart or
Southern Marsupul Mole
(Notoryctes typhlops). Anangu
elders have generoush
shared therr knowledge ot
these anmals, taken us to
arcas where Igantan are sul
relanvelv common, and
taught us to recognise the

otten-subtle signs ot the

Nature Australia requests leters
be limited to 250 words and
reserves the right to edit them for
sense. Please supply a daviime
nhone numher and type or print
your name and address clearly.
The hest leter in this issue will
Teceive a cony ol Open air essays
The winner this issue is Michael
Dear.

NATURE AUSTRALLA SPRING 2



The Southern Barred Frog—alive and well in the Blue Mountains.

anmals’ presence.

We use a range of
techmques to exannne themr
distribution and abundance,
habitat preferences,
vulnerability to predators,
and behaviour. While some
of this work mvolves
searching for signs of the
ammals on the surface, we
are also mvesngatng the
underground world of
Igarigar:. We do this by
diggimg trenches and
searching tor signs ot an
animmal’s cunnels which,
although sand-tilled, are
recogmsable and persist
withm the sand structure tor
months or even years,

Fhompson et al. (Natre
Aust. Summer 2000-2001)
were correct i predicting
that geophones (seismic
sensors) will be usetul i che

studies of marsupial moles,

NATURE AUSTRAIIA SPRING

and we have been unhsing
this technology tor the past
two vears. So far, we have
obtamed signature sounds of
the anmmals digging and have
monitored thewr acovity
cycles underground. We
hope to use geophone
technology to automancally
track the ammals and m this
way learn about thewr
behaviour i detail and
without mtertermg with
them m any way.

This project 1s labour-
mtensive and we are
tortunate to have the
support and mvolvement ot
Earthwatch volunteers.

JOE BENSHEMESTH
ALPHINGTON, Vic,

Social Climhing Wagtail
Last sunumer, we were
honoured to have a pair of
Whllie Wagtals rarse a brood

2002

m the backyard. The nest
was about six metres up a
gum tree, so we hoisted an
extension ladder up toa
nearby, large branch to
enable us to observe the
nest. Over the next wecek or
so. various members ot our
houschold made the tp up
the ladder. And then.
somewhat surprismglyv one
ot the parent birds “chimbed’
the Ladder m much the same
wav as we humans did. Fle
(or she: I'eouldn't tell them
apart) hopped trom the
ground to the fist rung ot
the ladder. then proceeded
to hop from rung to rung
towards the top, betore
flving the rest of the wav to

the nest! 1 hope some of

vour readers tind this ot
mterest.
Bizian Warnp
DOUGEAS PARK, NSW

Thank you
for the
overwhelming
response
to last year’s
catalogue.
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Male (above)
and female
{right) Common
Koel.

- The sound of spring

From a distance. the “coo-

ce’ or ko-¢l” call of the
Common Koel (Eudynaniys
scolopacea) has a lovely
haunung quahey. Just pray
- vou don't hear 1t coming
= trom vour own backvard.
One of springs more vocal
harbingers, this nugratory
bird regularly drves
hunans to distracuion with
its loud and persistent call.
Each vear. around
September, the Conmon
Koel returns to northern
= and castern Australia from
New Gumea and bevond.
More often heard than
seen, it the male that does

all the “coo-cemg. e calls

d1 VBRI E P RSB BEEEEEEEEEOYEO POV 00 1 smmmUEE O BEEBISET OBHOUI'mmmTm BB UEE O "TTHEBRmRaEaeRE @

to let other males know
that the area 15 occupied
and o attract females.

One way to get a look at
this secretive bird is to let
loose with vour own
impression of the call. It
vour nupersonation skills
are good enough, the
restdent male will come
lookmg tor the rival. For
those of vou who hve
outside the Common
Koels range and are
curious to hear 1ts call, visit
the ABCN Backvard
Birdwatch website
{wwwa2.abc.net.au/science/
birds/default.htm).

The Common Koels
lack of popularity extends
to other birds. but m this
case s because ot ies
parental strategy, rather

than 1ts calll Teva tvpe of

From the collection

[}
Sp rl ng Compiled by Geordie Torr and Martyn Robinson

cuckoo. with the tfemale
Laving her eggs in the nests
nt;mcdmm—sizcd birds such
as the ,\,1.1:_r‘}nc—];ll'k and
Red Wattdlebird, The
male’s calls may also help
the tenmle get away with
this, by distracting the
hosts. While theyvre oft
chasig the male, the
temale can sneak mto the
nest and lay her eggs
unhindered. Exploiung this
behaviour 1s another way
to see a Common Koel—
when vou hear a male call,
look out tor a mob of birds
m pursuit and chances are
thev'll be heading stranghe
for the Koel.

The caterpillar conundrum
Don't look now, but a

ravenous horde is about to
descend upon vour garden.

All around the country,

This s the caliest collected specimen

of a Bogone Notl (Agrots mtusa)

ur the Anstralian NMuscion s collection

It cones front Nanly, New Sontl 1ales,

antd 1s thonght 1o haie been collected

in 1903 Unfornunately the orienial

Lahel s a it imdistinct

1 conld vead

1903 o 1903—and there s no collectors name.

Bogong Moths are kanous for then southerly

heat, bt nor the mumerons predatons thar

survieme moths wgerate back ol plans

cinher to X,

caterpillars are hatching
out of cggs Taid last autumn
or at the start of the
warmer weather,

Many caterpillars are
diticule to 1dennty bevond
the fanuly level because
otten we sumply do not
know which squishy; Teat-
munchimg grub will
transtorn mco which
gracetul buttertly or moth.
Generally speakimg,
however, it the caterpillar
has @ spike on s il then
1ts probably gomg to
become a hawk moth
(fammly Sphimgidac) it
very hamrv 1ts probably one
of the “woollv bears’
(Anthehidae): andathicsa

Tooper” or ‘mehworm’

S nigration, which takees them frons then breeding
growds on the western plans fas jaras the Darlimg ogns

. LA Queensland) 1o the cool alpine regrons 1 1
Coreat Dividing Range. Somctimes westetly i

s blows them fnther case, wlhere the y are attracred o 1

Q) ) . wies. Those
lights of the big cuies. Those thar nwaiwage 1o complete the journey head Jor caves and eevces i the

where they vest e their hindreds of thovsands lrom Noys

Fhere they escape the sum

Ay on this anmual bowney of Jar and protenn In annni

cdstagieng ound pip of up to 3,000 Rilomerres




then it will probably curn
mto a thattened.
camoutlaged moth trom
the tamilv: Geometridae.

A good resource tor
idenutvmg caterpillars i
located at www
staff.mcs.uts.edu.au/~don/
tarvae/larvae.html. There
vou'll tind photos ot a
vartety of caterpillars and
the butterthes or moths
lepidopterans) they will
become. together with lists
ot the caterpillars” known
tood plants.

Ihe caterpillar=moth
buttertly conundrum ofters
amateur naturalists a great
opportunity to contribute
to science. By kg
betore-and-atter” shots of
anv unidentitied caterpillar
vou tind. and notung what
1ts catig, vou can add to
the body of lepidopteran

I()I'L‘.

fre
writer and

Caterpiller and
adult of the Dingy
Swallowtail
Butterfly (Papilio
anactus).

Warm mghts + spring

rNs = amorous
amphibuans. Most of
Austrahia’s trogs breed
spring and summer, so
chances are. it vou hive
near a creek or pond. vour
nights will soon be filled
with the tfranae croakimg
of male trogs callimg therr
lungs out tor a mate.

Among the few frogs to
leave behid consprcuous
cgg muasses are the 12
species of Limmodynastes.
Typically breeding mn sall
water. they lay therr eggs,
which can number m the
thousands. m tloating toam
nests. By paddimg wath
her tront legs, the fenale
pushes bubbles underneath
her body and past her

cloaca, where t])cy

Geordie Torr1s @

elance science
Martyn

Robinson is the

Australian Museums

resident Naturalist.

1] T P O BMWMTMiIwWmym mmEmEREBRIUIYTEMB O

become trapped i the
cgg-and-jelly nixture she
produces. The resultant
Tite-ratt” helps protect the
cags trom aquatc
predators. Te may also
provide them wath o
ready supply of
oxveen. while at the
same e Keepig
4 themm the warm
surtace water. where
they develop more
quickly,

A great e to learn
more about vour local
trogs 18 Frog Week. held
cach vear m the tirst week
ot November. Most States
have resident frog study
groups that are open to
anvone with an meerest m
amphibuns, and many
hold special Frog Week
events cach vear. Visit the
WWE Frogs! Program
website
(www.frogs.wwf.org.au) tor
contact detals tor most of
the trog socictes around

Austraha, a calendar of

trog-related events, a hist of

trog held gudes and loads

more faschatng seutt.

Conspicuous spawners:
Northern Banjo Frogs
(Limnodynastes
terraereginae).

Frog Week, held
each year in the
first week of
November, is a
great time to learn
more about your
local frogs.
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Bluffing Deer
n 1d male compennon
among our prehistoric
ancestors help lead to the
development of modern
human speech? That's the
MU GUESHon NOW
posed by the discovery that
the human voice box. or
larvnx, 1sn’t as anatoncally
unusual as screntists once
beheved.

Adult humans have whats
known as a “descended
larvnx. Rather than sicting
up high m the oral cavity. it
“drops” when we're babies
and 1 boys descends even

tarther during puberty. This

creates a relatively long vocal
tract. Its development s
thought to have been crnncal
i the evolution ot complex
speech and has been
tradittonally considered
uniquely human.

But Tecumseh Fitch
(Harvard Universiey) and
David Reby (Large
Mammals Research [nsutute
m Castanet, France) recently
reported that the males of at

least two species of deer
Red Deer (Cervus elaplus)
and Fallow Deer (Dama
dama)—also have descended
larvnxes. Although 1t now

seems this teature evolved

NALURI

R R O R o P I e A | et e W Bt o

imdependently more than
once, the researchers believe
the driving torce behid e
may have been simmlar tor
both deer and humans.,
Each autumn during the
mating scason, Red and
Fallow Deer stags advertise
therr status with fow-
pitched, low-frequency
bellows durmg which they
drop themr larynxes below
therr already-descended
resting positions,
temporarily extendimg therr
vocal tracts even tarther. In
vertebrates. longer vocal
tracts are usually associated
with bigger body size. Fitch
and Reby behieve nule Red
and Fallow Deer drop therr
larvnxes to create sounds
that indicate therr vocal

tracts are longer than they

Humans aren’t the only animals
with descended larynxes. Red Deer
stags have them too.

AUSTRALTA SPRING



really are. thereby blutting
would-be compeutors mnto
behieving thewr bodies are
also larger.

Stmlar tacues. the
rescarchers suggest, may have
been miportant among carly
human males.

—R.McC.
Crossing the Line
In the natural world. when

1T Comes to mating,

ammals tend to suck to therr
own kind. Crossbreeding
with the wrong species can
be a dead-end business.
either because the mating
will be unproductve or the
ottspring sterile. Yet tor the
temale Collared Flveatcher
(Ficedula albicollis), a male of
the wrong species might
actually be the right choice.

Collared Flycatchers
overlap with Pred
Flyvcatchers (Ficedula
Iypolenca) m the torests of
central Europe and Sweden.
Thor Veen (Uppsala
University. Sweden). Ben
Sheldon (Oxtord University)
and colleagues have been
mvestigating the peculiar
parrmgs and have found
there’s a pav-oft for temales
that look bevond their own
species for a mate,

Although Collared
Flveatchers make up to 95
per cent of the population in
the hybrid zones, females
may sull choose a Pied
Flycatcher despite the
availability of their own
kind. What's more. an
mcreasimg number ot temales
will cross the hne towards
the end ot the breeding
scason to pair with the other
species. The researchers
suggest this is because Pred
Flycatchers mhabit the more
desirable terntories during
this tme of vear.
Consequently hybrid pairs
have more surviving
offspring than same-species

pairs.

NATURE AUSTRALIA SPRING 2002 9




But1ts not all happy
tamlies. In fact, the
daughters ot hybrid pairs are
born sterile. The male
ottspring, however, are
tertle and make up che
majority (65 per cent) of all
hybrid chicks. Veen and
colleagues suggest the female
may mampulate the sex ratio
by producimg more males to
increase the survival of her
genes into the next
generation. It seems she s
also mampulating the nuale
she nests with, as genetie
studies reveal more than halt
the offspring rased by nnxed
pairs are actually pure-bred
Collared Flycatchers. Wiale

10

some tlycatchers appear to
be carrying on with liberal
mterspecies relationships,
most of the temales are
merely social parasites,
torcing the chicks of not
only another male but also a
male of another species onto
thewr witess mate.

—K.H.

Water-harvesting Beetle
Ht)\\ can farmers living m
the Nanmib and other

deserts obtam water tor
drinking and irrigation?
Stnple, just follow the
example of their beetles.
Ihe answer, quite heerally, 15
blowing i the wind.

The Namib Desert along
the south-western coast of
Atrica supports a unique
sand-dune fauna. High
winds blow across the hot
surtace, and there are
occastonal dense, carly-
morning togs. One species
of beetle (Stenocara sp.) has
evolved a remarkable
Strategy to extract water
from these tog-laden winds.

[he beetles are black, have
almost spherical bodies
around two centimetres
aeross,and support
themselves on thin, stult-like
legs. Mot nouceably, therr
bodies are covered 1 siall
bumps, about half 4

NATURE
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Desert-dwelling farmers may take
a tip from this African beetle
(Stenocara sp.).

milhmetre m dameter,
When Chns Lawrence
(Qmen), UK) and I'Tooked
at the beetles™ cuticles
through an clectron
microscope, we tound tny,
rounded nodules, just ten
microns m size, arranged m
a close-packed hexagonal
pattern. These covered the
sides and valleys (but not the
tops) of the Targer bumps. or
Jmountans’ as they appeared
under the microscope. The
nodules were also coated
water-repellent wax, wihile
the ‘mountam peaks™ were
wax-free. e was the
combimaton of both surface
tvpes that gave the beetles
thewr ability to dnnk m the
Nannb.

We made a simple model
of the surface of Stenocara by
coating a glass microscope
shde m wax. Then we
partially embedded tmy glass
beads. about the wize of the
beetle bumps, mto the wax.
We hned up alternanve
models nexe to the Stenocara
slide betore tulang them all
and spraving them with a
fine mast. When the nuse Int
a plain glass slide. the nunute
droplets formed a sigle, flat
covermyg ot water. which
evaporated under heat or
streamed oft the shide man
unpredictable direcnion.
Landing on a shde with a
wax surtace, the droplets
remamed mmute and were
stmply blown away m all
directions. But large drops
tormed nmmedately on the
Stenocara model, and rolled
directly mto the collector at
the base ot the shide

Ihe Stenocara beetle has
evolved a droplec-growing
svstem. Te oles 1ts body (l“”“
up, 1f vou like) mto the fog-

Laden wind and mmute
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water droplets are repelled
trom the mountam sides and
troughs towards the peaks.
where they soon become
large drops. At around five
millimetres - dameter they
roll down the beete’s back
towards 1ts mouth. At this
size the drops remam stble
m a strong wind, and are not
blown oft the beetle.

Our project. while
reveahng some interesting

biology. led us to create a

12

simple model of the beetles
surtuce that can ethaently
collect water from rapid
nnsts. The current method
of collecung water trom
deserts wath wind-blown
togs rehies on vertically
suspended nets. A square
metre of netting can collect
5—13 htres of water for
drmking and rrigation cach
dav. However, a simnlar-sized
sheet with the Stenocara
surtace moulded meo 1t

collects several nmes more
water and s also more
resilient. Our long-term
goal 15 to employ the tog-
collectimg device on tents
and on the roots ot
buildings. Hopetully these
will greatly aid tarnimg m
mhospitable regions ot the
world. The range ot other
possible applications 15

Linitless.

—ANDREW PARKER
OxrorDb UNivirsiTy, UK

NATUR}

False Dental Records

namel s the hardest

known biological material
and. accordingly, teeth are
one ot the most common
body parts tossihsed and
studied by palacontologsts.
Indeed. manmahian
evolunonary trees were once
desenibed as “reeth giving
rise to other teeth™. Recent
rescarch. however, casts
doubt on the rehability of
teeth for interring biological
history.

Gavin Navlor and Dean
Adams (lowa State
University) examimed the
evidence tor the origin of
whales. This 1s a classic case
of what biologists call “data
mceongruence’, with genetic
evidence strongly suggesting
that whales are related to
hippos. but anatonncal
evidence mstead allving
whales with mesonvehians, a
group of bizarre, extinct
mamimals that resembled
carnivorous moose (see
“The Way to a Whale™,
Narure Ausr. Sumaer
1999=2000). Atter
examinig the anatomical
evidence closely, however,
these workers discovered that
not all che anatomy contlicts
with the genctes. The teeth
strongly place whales with
mesonvehians but the rest ot
the anatomical evidence
supports (albert weakly) the
gencetic conclusion of a
whale=hippo grouping.
Navlor and Adaims
concluded that whales are
mdeed related to hippos and
that teeth alone are pamting
2 misleadimg picture due to
evolutionary labihey and
convergence.

Fhis view has been
remtorced most recently by
discovenes of prinmtive
Reconstruction of the primitive
semi-aquatic whale Rodhocetus,

based on 47-million-year-old
fossils from Pakistan.

AUSTRALIA SPRING 2



lrocene fosal whales trom
Pakiscan. Hans Thewissen
(Northeastern Ohio
Universities College of
Medicme) and colleagues
have uncovered
disaruculated bones of
kicernns ond Iehitliyolestes,
and reconstructed them as
terrestrial mammals with
long legs adapted tor
runmng. Based on even
beteer. arnculated skeletons,
Philip Gingench (Umiversity
of Michigan) and colleagues
deseribed Artioceris and
Rodhoceris, seni-aquanc
whales that looked and
behaved somethimg hike
hving sea lions. These
archaie whales possess Inmbs
very ditferent trom those of
mesonvchums (which
dentnon suggested night be
whale ancestors). but very
smnlar to those of

arvodactvls, the group of

hooted anmnals that mcludes
ppos.

I'he apparent unrehabihey
of dental evidence for
mterrng relanonships s
soberimg, constdermg much
palacontological dogn
comes trom research
performed decades ago and
otten based largely on teeth.
It will certamly give skepues
something to chew on.

—M.L.

Bahy Behemoths
In 1997, a team of
palacontologists discovered
a dmosaurian maternity
ward in the badlands of
Patagonma. Tens of thousands
of cggs. cach about the wize
of 4 grapetruit. were
scattered over an area ot
about 1.5 square kilometres.
The 80-nulhon-vear-old
site. deseribed by Luis

Chiappe (Natural Fhstory

An exquisitely preserved skull
(facing left) found inside the egg of
a sauropod dinosaur.

Muscum ot Los Angeles
County) and colleagues,
renams the largest diosaur

nesting ground ever tound.

At tirstat was unclear what  had traces of enibryvonice skin

tvpe of dinosaur Tad the adhermg to the mside of the

cggs. The skeletons of shell. no bones could be

oy

unhatched dimosaurs are tound. Finallv. after
poorly calaitied and hundreds of hours of
decompose rapidly soon pamstaking preparatory
after the embrvos die. work. nmmature teeth were

Although some of the eggs tound mside one of the eggs.
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With a Passion
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BIRDWATCHING & WILDLIFE TOURS
WESTERN AUSTRALIA
Informative tours with naturahist & professional ornithologist

George Swann — who knows this region. its flora and wildhf
- one of the Kimberley s most experenced wildhte guides

"

4WD Safaris - Camping or fully Accommodated
Tailored Itineraries -Kimberley Cruises

Bushwalking - Flv/drive tours,

KIMBERLEY COAST WILDLIFE EXPEDITION
CRUISE
Cruise the coast from Wyndham to Broome discovering the
wildlife & birds of this remote region —— extraordinary rock art -
experienced speciahist guides aboard luxury cruiser small
group max 16
25 April to 9 NMay 2003

Fully Accommodated Black Grasswren Tour
Princess Parrot Tour — Gt. Sandy Desert
South-west Endemics, Birds Plants & Mammals
PLUS MANY MORE EXCITING TOURS

For brochure contact
George Swann
I O Box 220, Broome
Western Austraha 6725
lel Fax  (08) 9192 1246
Fmail kimbirdez tpg.com.au
waww kimberlevbidwatchig.com au
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I'he chisel-hke nature of the
teeth suggeseed they
belonged to ntanosaurs, 3
group of Cretaceous
sauropods that mcluded
behemoths such as the 35 -
metre SAeennnosanrus.

Most recently, Chappe e
al. have reported inding
exquisitely preserved skulls
m six of the eggs,
confirmmy the adentiny of
the embrvos. This latest
discovery has catapuleed
ttanosaurs to the centre-
stage of dimosaur
palacobiology. smce much
about thewr growth and
socnal and reproductive
behaviour can now be
studied.

Some of Queensland’s
sauropods were simlar to
many of the South
American ttanosaurs, and
Iived 1 comparable
environments. Although no
eggs have vet been found,
10s tempting to thmk that
the tloodplams of ancient
Queeensland also played host
to enormous colonies of

—S.S.

Mother's Choice

hould parents be allowed

to choose the sex of ther
children? As bioethicists
tussle with this vexed
question, 1t seems that sone
lizards may already be domng
S0.

In many vertebrates, sex s
determmed genencally at
the tme of fernhisanon. In
some reptiles, on the other
hand. sex s determmed by
the temperature at which
the eggs are mcubated. For
many years, this so-called
temperature-dependent sex

deternmmation or 1TSD was

thought to be the domam of

cag-layers (turtles, crocodiles
and some hizards). So 1t came
as asurprise to Kylie Robert
and Michael Thompson

NATURI
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The live-bearing water skink Eulamprus tympanum uses temperature to determine the sex of its babies.

(Umversity of Sydney) when

they discovered TSD ma

lve-bearmg repule—the
water skink Eulamprus
Tympaniin.

When the researchers
brought pregnant females
mto the laboratory and
mamtained them at different
temperatures, they
discovered thut as the
temperature got wanner, the
number of males mcereased.
unal by 32° Call of the
babies were male.

Female live-bearmg hzards
are able to control the
temperatures experienced by
their developing young by
moving between sun and
shade. When combmed with
I'SH, this would enable
them to deternnme the sex
ratio of thewr hiteer.

I'SD could explany why
Lnlamprus tymparn s
restricted to alpme arcas—
the warmer temperatures
lower down could cause 4l
muale clutches. Tt could also

spell doom tor the species i

2 (HI2

the predictions of
temperature change due to
the greenhouse effect are
accurate. Without anywhere

cooler to retreat to, they

could tind themseles rapidly

runmng out of females...and

a4 future.

G

ditferences between them
are glirmglhy obvious. Forest
Elephants. which make up
about a third ot Atrica’s
clephants. are much smaller
m stature and have rounder
cars and straghter, thimner
tusks. Scienusts have been

arguimg for generations as to

African elephants have been Tumped

together as one species even though

differences are glaringly obvious.

Jumbo Jumble
S('wncc has made a jumbo
mistake. [t now appears

there are two (ot one)
species of Afncan
clephants—the Savanna
Elephant and the Forest
Flephant.

African elephants have
alwavs been lumped togethen
a8 one species, Loxodonta

africana, even though

whether thev are distinet
species, but only now with
DNA testing can they prove
how great the divade is.
Nicholas Georgradis
(Mpala Research Centre m
Kenva) used a dart gun to
extract a plug of skin trom
the Iides ot 195 elephants m
21 ditterent populations.,
Study ot the DNA. by

Altred Roca and colleagues

15



0dd as it may seem, whales such as the Short-finned Pilot Whale {Globicephala macrorhynchus) can't see blue.

at the Natonal Cancer
Institute m Marvland,
revealed that Savanna and
Forest Elephants are indeed
gencucally disinet. The
differences between them
are halfas large as the
differences between Atrican
Savanna Elephants and Asian
Elephants (Elephas maxinns).
In fact. the two African
clephants are as different as
Lions and Tigers! In hight of
these discoveries, the Forest
Elephant has been
recognised as aseparate
species. Loxodonta cyclous.
Yet with this news comes
awarmmng. IF Africa’s
clephants are made up of’
two ditferent specaies, the
phght of these majestie
Creatures s far more serious
than previously thought.
And unul legislanion s
changed to mclude the new

species under Luws of

16

protection, this madvertent

loophole lTeaves Forest

Elephants partcularly at risk.
—K.H.

Blue-blind Whales
ncc.m water, although 1t
appears clear, cuts out
the longer (red) wavelengths
ot light the deeper you
descend. This means that,
below a certam pont,
everythmg vou see looks
pretty much all blue.ounless
vou are a whale orseal. Tia
surprising twist of logic.,
whales and sedls have been
found to lack the abihity to

see blue—the colour most

often assoctated with the sea.

Most Laind-dwelhng
mannals can see both long
and short wavelengths of
light (red through to blue),
with the help ot structures
i the eye called L-cones

and S-cones. But when Leo

Perchl (Max Planck Insutute
tor Bram Research) and
colleagues exanined seven
whale and five seal species,
they found only 1 -cones
(green-to-red-sensinve) and
no S-cones (blue-sensitive).
W hales and seals, unlike
therr respecuve closest land
relanives, are essentially
colour-blimd. And it appears
that these two unrelated
marime groups, i ther
return to the sea,
imdependently lost ther
abihty to see blue.

So why can't whales and
seals see short-wave (blue)
light, when they spend so
much ame toragimg m an
almost totally blue
environment? The
researchers stigaest that,
when carlv whales and seals
moved from the lind to the
sea, they nuuallv imhabated

coastal, shallow waters,

which would have been
more turbid. In contrast to
clear water, turbid water cuts
out short-wave light with
depth. In these condinons,
the abiliey to see Tong-wave
light (at the red end ot the
spectrum) would have been
areal advantage and they
mav have gradually lost the
abihty to see blue. This ma
also have given them their
mtelhgent edge, by treemng
up parts ot the bram for
other complex sensory
abilities. Whales and scals
that have simce explonted
deeper waters may well like
ther “blue” cones back: But
1ts pretey mpossible,
cevolutionary terms, to get
back what vou've given
RICRRIY

ALl
Original Hippies

M‘m\ Juman cnltures
adorm themselves W ith



Jewellery. But how, when
and why thiy practice came
about has been a mystery.
Finds trom the Middle East
western Asia) provide some
msight.

Unul recently: the oldest
clearly recogmisable
ornaments that occurred m
anv abundance were 40.000-
vear-old beads trom Atfrica
amd castern Europe.
However, Steven Kuhn
(Umversity of Anizoma) and
colleagues trom Turkev and
the USA have now analysed
the excavated remams of
seashell beads found mn a
coastal cave m Turkey and
another site m Lebanon. The
beads are disunguishable
from the remams ot meals by
the presence of rregular
punctures (not the pertect,
bevelled holes that are often
bored by predatory
molluscs). They are also
relatively small (7-18

mullimetres), whole and
wave-worn (indicating they
were collected from a beach
as cmpty shells, not live).
These beads have been dated
to at least 1,000 vears,
showing that they are as old
as ornaments from Europe
and Africa.

I'he essennally

simultancous appearance of
beads across three
contunents, the authors
argue, might have somethig
to say about human
demographics at the tme.
Beads, Iike other personal
ornaments, convey soctal
identiey such as gender, age.

and the type of people vou

Turkish beads: 1.5 centimetres
long, perforated, and over 40,000
years old, these beads were made
for talking!

hang out wiath (thimk of
hippies). This nghly visual
sort of mtormation would be
useful m sitvations where
one 1s more likely to meet

strangers and may be why

NATURE

On-line bookshop
booksofnature.com

Mailorder
P.O. Box 345
Lindfield NSW 2070

Australia
books @booksofnature.com
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Aves de la Patagonia

Tito Narosky & Marcos Babarskas
2001 A field guide to the birds of
Argentina. Soft cover, full colour. In
Spanish 127p., A$35.00

Native trees of New Zealand

John Salmon 2001. All of New
Zealand's native trees illustrated
With 1500 colour photographs. Hard
cover, 384p., 298 x 225 mm, A$95.00

Coastal marine ecology of temper-
ate Australa

Tony Underwood 2000. Twenty-four
contributors from around Australia
have developed this important, new
and up-to-date text. Soft cover, b/w
illustrations, 341p, A$49.95

The Hosta Book

Paul Aden 1990 The first contem-
porary book on hostas and played
a role 1n helping to bring these
versatile shade-lovers to their cur-
rent level of popularity Soft cover,
colour illust.,133p, A$42.95

Mollusca: the southern synthesis
G. Ross (Ed.) 1998. This work In
two heavy volumes by 70 authors
summarises the current knowledge
on all molluscan families that occur
in Australia. Hard cover, 1250 p.,
218 x 302 mm, A$324.50

- Ecotours and Walking in Victoria’s ‘
High Country

Escape from the pressures of modern urban hfe and ‘

experience the serenity of the High Country

Relax. breathe m 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 bencath forests of old |
growth cucalvpts or across Alpine mecadows to gazc over a
| sca of mountains. The memories will last a hifetime.

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

All ccotours and walks arc

graded from Very Easy 10

Challenging and vou can choosc 1o either camp or stay 1n
cosy High Country accommodation

IFor Tull detai]s 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 jennyghcta netspace.nel. au

Est 1987 Accredied Member VIO
Advanced Ecotourisim Accreditation (NEAP)
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people 1 higher-density

Areas t(.‘l]d tO wear more

Jewellery. Kuhn and

colleagues argue that the tirst
widespread occurrence of
beads around 40,000 vears
ago may indicate that
previously asolated
populations were expanding,
The resulung mcerease m
mteraction of foreign
cultures. the authors believe,
would have required soe
sort of standardised form of
long-distance visual
conmmumecation. And beads,
10 seems, were it

R
it Doesn't Always Pay to
Advertise
S}micrx are a bt like

shopkeepers, waiting on

them webs for the next

18

‘customer’ to arrive. Some
spiders use advertsing to
draw m more customers,
addimg an extra silk structure
known as a stabithmentum to
their webs. Probably the
best-known example
Australia s the “cross” ot the
St Andrew’s Cross Spider.
The stabilmentum retlects
UV hght and apparently
attracts more thang isects
(see USilky Lures™, Nature
Aust. Spring 1997). 1t nay
also adveruse the web’
presence to birds, preventing
them from flving mto 1t

But 1t a stabilimentum
attracts prey, couldn’titalso
attract predators that aren't
atrimd of webs? Wee Khee
Seah and Daigin L
(Natvonal University of

St Andrew’s Cross Spider (Argiope
keyserlingii). Does the ‘cross’
attract both prey and predators to
the web?

Singapore) set out to test this
pm’_\llwillty using the orb- .
WCAVCT /‘l'}\".”/’(' 1'(‘)'.\‘/(()/0'2 This
sprder decorates 1ts webs
with one ot at least five
different types of
stabilimenta. including dises
and crosses. For themr
predator, the researchers
chose Portia labiara,
Jumping spider with acute
vision that isntatrad to
climb onto webs and feed on
other spiders.

The researchers tound that
when the jumping spiders
were given a choice between
webs with and without
stabilimenta, they always
went tor the former.
regardless of whether or not
there was a spider on the
web. And when given a
choice between decorated
webs with and without
spaders. the predators
showed no particular
preterence.

Each mornmg. when
Argiope versicolor spins s new
web, 1t mcorporates d
itferent stabihmentum to
the one 1t used the d‘l}'
betore. The researchers
suggest this reduces the
chanee of predators learning
to assoctate a particular
pattern with a tasty orb-

\Wedaver,

G

Cackling Chooks
nnyonc who has ever kept
chooks will know that 4
loud. repettive cackle
sigmifies g freshiyv Lnd cyy,
But what possible purpose
nnght this disunctive el
serve? Perhaps the hen s
advertsmg to muales her
willignes to muate agam. I
so, this could promote
compennon between the
males and merease the
hkehhood that the temale

N AT L

e _____ .

ends up with a superior-
quahty malce.

1o test this idea, Tonmmaso
Przzart and Tim Birkhead
(University of Shettield, UK)
watched a group of tree-
range towl (Gallus gallus
domesticius). They found that
cackling was not assoctated
with an mecreased rate
copulation, nor with

mereased aggression between

1. What is the tallest
Alowering plant in
the world?

N

Nuame the
internationally
renowned
evolutionary biologist
who died in May
2002,

Into which nvo

&

Australian States
were Laughing
Kookaburras
ilIH'(N/Il(('(!?

&. How many body
segments does an ant
have?

L W hat is a medusa?

Name one of the nwo
rivers that the
Queensland
Lungtish was
confined to ar the
time of European
sertlement.

WWhat is the English

-

translation of terra
nulhus?

8. Cun bulls see red?

9. Nume the only
species of manumal
that is restricted 1o
the State of
Victoria.

10,04 har do lithologtsts

study?

(/ o 83
Answers on page 83
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males. Only 15 per cent of
hens actually cackled atter
caa-laving and those that
did were no more ikely to
muate than those that didn't
cackle. Indeed. most
copulations occurred late in
the atternoon, while egg-
lving (and cackling when 1t
happened) occurred during
the nuddle ot the dav.
Furthermore, when the
rescarchers plaved back
recordings of post-laving
cackles and contentment
calls to roosters. they found
that the roosters didn't take
any particular notice ot

cither of the two call tvpes.

Clearly, 1 this populavion of

free-range chooks. post-

Bright Eyes

A loud cackle signifies

a freshly laid egg. But what

possible purpose might

this distinctive call serve?

living cackhng has nothing
to do with soliciting muates.
Given that loud calling
after egg-laving would
merease the vulnerabihey of
the hen and egg o
predators, it seems hikely that
the post-laying cackle would
have some adapuve value
that outwerghs the risks. But

what, 1f not to ateract mates?

0 ne line vou're unhikely to hear a human use m the
movie “Planet of the Apes™ 152 “Don’t shoot until

vou see the whites ot ther eyes” Why not? Because

apes don’t have whites: they have browns. In fact, were

the only primates m which the sclera, the region

surroundmy the s, is devoid of pigmentation.

And according to Hironn Kobavasht and Shiro

Kohshima ot the Tokvo Insutute of Technology. the

white sclera isn’t the only unusual feature of the human

eve. Atter exammnng the eves of a wide vartety of

C ALY

FRIAN AL

primates they tound that, compared with other
primates, ours show an extraordmary degree ot

horizontal clongation. We also have the Largest ratio of

exposed sclera m the eve outline.

In ()I'LiL‘I' o IH\'L‘\(];_"J[C \\]]},’ OUr CVes dre so llllll\ll‘l],

the rescarchers videotaped primates while they were

NATURI
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Perhaps the opposite—to
Keep males away. thus
reducing the costs of sexual
harassiment. R oosters are
Kknown to be pretey tough
on ther partmers. typically
torcing copulations on
temuales. Certamnly m Pizzan
and Birkheads study, some
ot the hens suttered trom

lethal iternal injuries trom

overly enthusiastic advances
trom roosters.
—GL L
Well-slung Duck
SU«:nnxt\ have come
across the Tongest bird

penis ever to be measured. Tt
belongs to the Argentine
Lake Duck (Oxyura vitrara)
and, ac tull streech, che
corkscrew=shaped organ s
almost halt s metre long.

The Argentine Lake Duck
1s one of the suff-tailed
ducks. which are noted for
ther sexual pronnscunty,
And to match them hbido,
thev have relanively long
penises, accordmg to Kevin
McCracken (Umiversity of
Alaska Fairbanks) and

Why is the region surrounding the iris of human eyes white,
whereas it is brown in other primates?

cating (the humans were videoed alone i a hamburger

shop as they chomped on a burger) and then compared

head and eyve movements of the subjects. They tound

that humans have the highest rano of eve-to-head

movements (tl]‘lt 1S, We tL‘I]d O Move our eves I'JthL‘l'

than our whole head) and that we look hornzontlly

more often than vertcally.

The rescarchers concluded that, as our size mcreased.

our eves became elongated m order to extend our

visual treld, particularly m the horizontal plane.

without the need tor whole-body or head movements.

Hornzontal scanning would presumably be more

nportant tor terrestrial species than those that spend

tme m the trectops. Indeed senn-arboreal. and

especrally arboreal, species tend to have much rounder

C)'C\.

I'he rescarchers also suggested that the white sclera

evolved m humans because 1t enhanced the

communication signals required for cooperative

behaviours such as group hunung, by allowing people

to tell which wav others are lookimg. In non-hunman

primates. however, the brown sclera works ike o pair

of dark sunglasses. camoutlagmmg the directuion of the

caze, which may help then to escape trom predacors.

The need tor gaze camoutlage m humans, the authors

sav, would have decreased with enlarged body size and

the use of tools and hire.

Gl
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Of the bird species with a penis,
the Argentine Lake Duck holds
the record for length.

colleagues.

Previous measurements
taken tfrom dhssected
specimens estimated the
duck to have a 20-
centimetre-long penis—
about halt the lengeh of the
drakes body. But a hve bird

caught m Argentia’

Cordoba regron revealed this

to be a gross underestimate.
T'he everted penis of the
aroused drake was 32,5
centimetres long, but 1t
could stretch when tully
unwound to 42.5
centimetres. By comparison.
the penis of an Ostrich s
only about 20 centumetres
long.

I such promiscuous birds
there 1s probably satt
competition between drakes
to father the duckhngs.
McCracken et al. speculate
that the giant pems nught be
an example of runaway
sexual selection. where
femuale preference drives
male anatomy to ever-
greater extremes. However,
sperm competitton might
also be a factor. Supporung
this is the discovery that the
base of the pens s covered
m spies. while the end s
soft and brush-like. The
researchers suspect that the
drake uses the bottlebrush
tp to remove sperm stored
i the temale’s oviduct trom
her previous suitor. to
merease the matmg drake’
chances of patermy.

[t remams to be seen how
much ot the pens s actually
mserted durmg copulanon.
and whether the female has
an anatomy to match it

1S,

Neanderthal Nurses
¢ know that
Neanderthals and

modern humans overlapped

20

The act of caring for

the infirm has been going on
for nearly 200,000 years.

tor at least 100000 vears,
and that they had distmenve
tacial and dental teatures.
But how ditterent were they
socrallyvz

Serge Lebel (Umiversity of
Quebed). Erik Trinkaus
(Washimgron University) and
others argue that a scarred
and nearly toothless jawbone
trom Bau de FAubesier,
France, mplies that even the
carhiest Neanderthals
exhibited surprisingly
modern behaviour. Dated at
between 169,000 and

191.000 vears old. the

Jawbone shows evidence of

such severe disease that
chewmg would have been
practcally impossible, vet
bone arowth over the tooth
sockets mdicates that the
Neanderthal contmued to
lve for several months at
least. This mdwadual could
only have survived with
htde help trom has triends (m
the tornm of tood preparation
cte.) and shows that the ot
of caring for the mtirm s

been gomge on tor nearly

NATURY

200,000 years.

Other mterestung tinds at
the site mclude an upper
mcisor with distnct bevelling
that cannot be attributed to
chewing tood. Instead, the
rescarchers suspect, the wear
pattern was produced from
using the teeth as tools to
process ammial or plant
matertal. Also tound was an
upper molar with a
distimctive groove caused by
repeated toothpickimg—
turther evidence of this
widespread human pracuce.
which dates back nearly two
milhion vears (see "Ancaient
Toothpicks™. Nanre clust.
Winter 1993).

Neanderthals were
certanly different trom
modern humans, and they
did not survive as a group.
But. mereasmgly. the
ditterences seem less
remarkable than the

R.E

simnlarioes.

Gorillas Splash Out

hen it comes to

mtinndatmg rval males,
Western L owland Gonllas
really splash out. In swampy
clearmgs or bars m northern
Congo. male silverbacks
engage m spectacular water
displavs. erther dive-bombing
mto deep pools or strikimg
the water surtace hard wath
one or both palms. This s
one of the tew known cases
ot a Lland mammal using
\Waler to communteate

Irchard Parnell an

IHlannah Buchanan-Souath
Llinveraiey of Stirhng, UK
()l\\cl'\'cd 124 Wester
Lowland Gorillas (¢

eorilla gonldla) that canie o

teed at the 13-hectns Mbel
B over a penod ot three
vedars, Because temales were

out of sight tor more than
halt of the displave. t
researchers believe tl
primary purpose of

‘h‘l‘l"\\ 15 to munud rval
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he Australian
Museum and
MacMillan
Education Australia
are proud fo
announce their latest
series of children's
books: Insects and

Spiders.

Written for 9 fo 12
year olds by the
Australian Museum's
own scientist,

Or Shane McEvey,
they're easy to read,
and packed full of
fantastic pictures and

amazing facts.

i
Spiders
Mz Share F McEvey

You'll never look at
an insect or spider in
quite the same way
again!

Find out how scientists
collect and identify
insects and spiders, all
about the life cycle of
these animals, where
they live, what they eat

and much, much more.

You'll never look at an

insect or spider in quite

the way same again!
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Chimp’s Living Doll
himpanzees in captivity will play with dolls and
other toys. perhaps partially out of boredom.
But now wild Chmmps have been observed making
their own toys—out of live animals.
Satoshi Hirata and colleagues from Kyoto
University have been watching a colony of’
Chimpanzees (Pan troglodytes) in Guinea for some
years. and have twice observed Chimps playing
with a Western Tree Hvrax (Dendrohyrax dorsalis), a
small tree-dwelling mammal. In the first instance,
the Chimps became intrigued by an adult hyrax
that had fallen out of a tree. Screaming with
excitement, they rushed at it. slapping the ground
nearby. then touching it with a sapling. Later, they
took turns hitting it betore tinally abandoning it
alive. Five years later. an eight-year-old male trom
the same colony began carrying a live hyrax about
with him, sometimes slapping it against branches.
He dropped it, but it was later picked up by an
eight-year-old female. She carried it about on her
shoulder, then made a nest and settled in with the
now-dead hyrax, grooming it and poking it with
her fingers. The next morning she still had the
hyrax and continued to groom it and carry it about
tor another hour or so. The researchers later found
1t abandoned.
While the Chimps pretty much loved the hyrax
to death, they made no attempt to eat it, even
though other Chimps are known to eat meat. This
colony lives in an area where there are few
potential mammalian prey species. so perhaps the
Chimps just never had the chance to develop the
carnivorous habit. Or perhaps they were just
playing. Chimps have been observed playing with
baboons, and Bonobos (Pygmy Chimpanzees) will
toy with certain
monkey species.
Either way, the
study shows that
Chimps have a
remarkable
memory: the
female whao carried
the hyrax around
with her was
present five years
earlier when the
other Chimps were
’ playimg with their
i living doll’.
A Chimpanzee from Guinea playing
with a live Western Tree Hyrax.

Western Lowland Gorillas express themselves with water. Unfortunately
the illegal trade in ‘bushmeat’ means that Goriltas may become extinct
before their behaviour is fully understood.

males, not to attract females.
While hittle 1s known
about the social behaviour of
Western Lowland Gorillas
(mamnly because obse rvation

1s ditficult m their dense

Jungle home). 1t 1s common

tor male Gonllas to charge
towards thewr nivals, veermg
away at the last minute and
smackmg therr palims down
on the ground. The
\l]\(‘()\"g'l"\' that Western
Lowlind Gorillas use similar
actions m water shows that
they are able to adapt to and
manipulate the local
cnvironment to achieve ther
goals.

['he researchers also sy
that this unusual behaviour
may have developed only i
Gorillas that visie open
swampy clearmgs hke Mbeli
Baro where visibiliey s far
greater than i the forest,
and where long-distnce,
highly visual displays are
more etfective.,

IS,
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Humpback's Bumpy Flight
orget about jumbos.
When it comes to flving,

Humpbacks are probably the

only masstve manmmals we

should be chimkmyg about.

Recent research suggests that

bumpy protuberances on

acroplane wings, like those
tound on the thippers of

Humpback Whales

(Megapiera noraedigliae).

might have acrodvnanne

advantages over the simooth
sleek Tines we're tradinonally

.lk"(ll\t()lllcd to.

Ihe knobbly luymps that
occur on the leading edges
of Hunipback thppers are
known as tubercles. Theyre
unique to the speciesand
therr purpose has long
P“Z?Ik'li wolentists. But |)|]lh}‘
Watts (/\ppllcd Flunds
Ingimeermg, Ca ornta) and
Irank Tish (West

Linversity, ’enn

hedtet
vankhd

- N
beheve these strus fures L

3 w80l
he one mportan Casol

o such
why Flumpbacks e st
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agile movers for therr size.
Tubercles. the rescarchers
have shown. mmghc actually
mmprove the abihty of
Flumpbacks to make nght
and tast turns chrough the
water as they round up and
pursue cthewr small prev:

In computer simulations
using fixed wing-shaped
panels. Waets and Fish found
that. at the correct angle.

leading-cdge tubercles could

merease hift by almost five
per cent at the same thne as
reducimg drag by more than
ten per cent. les a double
cffect that’s 1‘.]!‘0]_\' pl'ndll(‘cd
usig a sigle soructure.
Usuallyv at a structure
mcereases Nttt also mereases
drag. The specl effect
Jppears to resule because the
tubercles mduce a series of
low-pressure pockets across

the upper surtace ot the

thpper. as opposed to a
continutm ot low pressure
that would come trom a
sinooth leadmg edge.

Apart from areraft wings,

FURTHER READING

References for the stories that have appeared in this

edition of Nature Strips are available online:

www.natureaustraliamagazine.com.au

Speed bumps? This Humpback Whale shows off the prominent tubercles on the leading edge of the flipper.
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the tindigs may prove
usetul m the design of

rudders tor marme vehicles.

—K.McC.
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THE BACKYARD NATURALIST

Goannas, first-class

monitors

HWhat made goannas so suitable for the fake dinosanr roles was their

innate talent for wrestling and general reprilian belligerence.

OR ME, GOANNAS FAIL INTO
that bag ot temperamentally
dodgy animals alongside  feral

Cats.

The thought of having to check any ot

wild Galahs and elephant seals.

them ftor gingivius or ticks attached to
the mside walls ot therr anal sphincters

Lace Monitor

Varanus varius

Classification
Family Varanidae.

Identification
Up to 14 kg, 1.5-2 m long. Dark
blue-black, patterned with
creamy blotches in variable
bands around body. Tail laterally
compressed.

Distribution and Habitat
Coast and ranges of eastern
Aust., most wooded habitats
{mangrove to semi-arid).

Biology

Diurnal, shelters in hollow trees,
logs or in burrows. Active in
warm weather. Eats mostly baby
birds, mammals, reptiles, insects.
Mates Nov.—Dec., 4-6 weeks
later 6-12 leathery eggs laid
inside hole excavated in a termite
mound (termites reseal breach).
Young hatch and dig out the
following  Oct—Nov. (females
reported to assist young out).

15 enough to bring on a coronary.
Unlike the rest ot them though, a
goanna’s  prochivity  for biung  and
scratchig was seized on long ago for
what 1t was worth. This might be
mconceivable to today’s " Walking-
with-Dmosaurs™ generation, but long
TV,
were up there on the big silver screen

betore black-and-white goannas
mesmernsing the movie-gomg world.
They were the unacknowledged stars in
cutting-edge  time  warps, centre-of-
the-Earth  journeys and prehistoric
nightmares, cunningly blown up and
grapplmg m slo-mo with one another
on the edges of Cretaceous Hollywood
crags. What made goannas so suitable
tor the take dimosaur roles was their
mnate talent for wresthng and general
repulian belligerence. And a tew close-
ups of their long, lashing, torked. slurp-
mg tongues could just about paralyse
the kids in the tront two rows.

But where did all the movie goannas,
m their take veleroed horns and spines,
come trom? Don't tell me movie pro-
ducers used to send special-etfects per-
sonnel all the way to Australia to bag
up potential stars, 15 that
goannas (genus Faranus) are not the sole
property ot Australia. They are found
all through Africa, Asia, as far north as
Turkmenistan and s far cast as the

I'he truth

Solomons. We might think some ot

our goannas are huge, but the celebrat-
ed three-metre Komodo Dragon  (a
goanna— laranus - komodocnsis)  from
castern Indonesia dwarts the biggest

Australia can boast. What we can be

Justifiably proud of though 1s the diver-

Sty ot goannas we have compared with

BY STEVE VAN DYCK

24

the rest of the world (about 30 of the
worlds 30-o0dd species). But that does-
n't mean they started m Austraha. Bio-
chemical research  suggests  varanids
origimated 1n South-East Asia and radi-
ated out from there.

The wony n dressing up goannas to
play dinosaur roles 15 that goannas really
are made of that same heavy repulian
metal as the dinosaurs ot old. Modem-
day Laranus species go back to an ances-
tor that appeared around 15-20 nullion
years ago, but Telmasaurus, one ot the
earhest varanids, was dodging between
diosaur legs in the Upper Cretaceous.
A more recent close relative, a horrify-
ing heavyweight called Megalania, could
have trundled around eastern Australia
as recently as 30,000 yvears ago. Estmat-
ed to have been up to 5.5 metres long,
this goanna was definitely one tor Abo-
rigines to keep half an eye open tor dur-
mg a midday snooze.

Without being too unkind, goannas
can be something ot a wheehe-bm.
with an undiscriminaung appetite for
tlesh, be 1t hot, fresh and running, or
very dead and crawlng. The long,
flicking, forked tongue (which does not
actually have any taste buds on 1t) picks
up scent particles on the wind and
transters these to the root ot the mouth
where they are ‘read” by structures
called  Jacobson's organs. Using  this
method, goannas can locate tood that 1
hidden, or bleeding and stumbling off
through the bush. (Among hizards. that
long and deeply forked tongue s
unigque to goannas. How else could we
have known those dmosaurs on the
movies weren't real?)

Chook pens and garbage tps hold a
particular tascimation for goannas, and
the subject ot eggs has brought many a
goanna unstuck. Yet I know ot one that
met with termmal stomach surgery. not
tfor enterimg my mother-m-law'’s chook
house and stealing the day’s clutch of
precious hen eggs, but tor also gollop-
mg down all the expensive china look-
alikes that the long-suttering Leghorns
relied on tor mspiation. Goannas have
been shown to have long memories.
and presumably the look of these egg
had 1t swallowing on nostalgua, or the
smell ot the stting hens was sull
simeared over the crockery clutch.

On the nater of g,lrh.lgc. a bush
ol
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walking triend of mme once arrived
exhausted at camp one atternoon to
prise off hus boots and strip s recking
socks trom feet that hadnt been washed
m 63 kilometres. While his stinking teet
Juxuriated m the dry air he lav back on
his elbows and watched with mterest as
2 goanna descended a nearby tree. test-

ed the sprev air wath 1ts tongue, swag-

gered over to his boots, grabbed one of

his mountameenng socks. and ate 1t
Ind the goanna gag on the Foleproot,
or at least regurgitate 1t nr disgust? No.
Having slept with that warm tuzzy teel-
mg m 1ts stomach all mghe e shpped
down trom the tree again the next
morning and swallowed the other!

The case with which goannas can be

ted has long made them mmpressive (it

not exciting) displavs m capuviey. Many
vears ago a member ot a Queensland
Museum tossil expedinon was asked to
bring back trom the teld a large goan-
na tor a hve public display. Betore leav-
mg. he was briefed on how to pertorm
the caprure. Wait tor the goanna to scale
a tree. shoot the supporung branch out
before 1t has

trom under 1t then.

chance to pick its wiats up out of the

dust, grab 1t by one hand on the seat ot

1ts pants and the other on the scrutt of

1ts neck,and throw 1t a bag.

All went pertectly up to a pomt. The
heavy monitor struggled up a tree. the
branch was blown out trom under it
ad down 1t came like a stricken Lan-
caster. With a resounding wallop the
flabby undercarriage hit the tarmac and
the mureprd palaco dived mmto the
unwinding wreckage. From then on,
theory and practuce went thewr separate
Ways.

With the neck-grnp tumbled com-
pletely. and the pants-grip shdimg down
towards the up of the tal, the goanna,
m tull control of all taculties other than
anger and revenge, turned tor the Kill,
I'his was the nme to surrender zoology
to physics, and m near Olympian ham-
mer-throw stvle the desperate hunter,
with goanna m tow, went mto a slowly
accelerating sprral that eventually lifted
the poor lizard back mto orbit. This at
least gave the saenust ume to consider
s next move while centritugal toree
kept the teeth and claws acarms fength.
mushroom ot dust and

[he mnsing

explenves had, by now, drawn the rest

NATURE AUSTRALIA SPRING 2002

A Lace Monitor displays its talent for climbing vertical objects.

ot the party to the dress arcle where
they watched the final throes of the
touchmg prrouette. Round and round
whirled and with

gladator mace.

shrieks ot “Geta bag, geta bag!™ com-
myg trom the swirlimg blur i the mid
dle.

Now even naive children know not
to stick fingers mto tood blenders or
mowers, and all present that day knew

that to “get the bag” was one
thimg...dehverng it to the man i the
nuddle was quite another. So they let
vertigo wrap up the performance and.

m deference to the old goanna, not one

of the tearv-eved audience  stopped
clappmyg as it slowly staggered oft o
the serub.

FURTHER READING

Clogeer, .G, 2000, Reepules and
amphibians of Austraha. Reed New:
Holland: Syducy.

King, 1. & Green, B, 1999, Goannas.
NS Press: Sydney.

I StrvE VAN DYCK IS A SENIOR
CURATOIRCOF VERTEBRATES AT 11
CQUEENSEAND MUSEUM WHERE HI
HAS WORKED SINCE 975,
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RARE & ENDANGERED

With around half the aworld’s known sawfish diversity, Anstralio s ina

strong position 1o conserve these extraordinary fishes.

CAN CLAIM TO [HAVE

seen a Green Sawtish (Pristis =ijs-

EXW PLOPLE

ron) i the wald. Untortunately, a
combmation ot their tropical muddy
habwtate natural rariey and - dechnig
numbers suggests that even tewer peo-
ple will see one m the future. Diving
such habitats 1s unappealmg due to poor
visibihity and the often-valid assumption
that sharks and crocodiles abound. Con-
sequently, photographs ot live spea-
mens are generally mited o agquanum
mdivaduals, or those struggling on the
decks of trawlers atter becomimg entan-
gled i fishing nets.

Sawtishes (Fannly Prisuidace) are actual-
Iv ravs with a tlacened. blade-hke snout
or saw armed with lateral teeth. As
other rays, therr @il shes are on the

underade of thewr heads. They feed on

fishes that they stun with sideswipes of

ther saws. Some are known to use thair
saws to probe the muddy seatloor for

mvertebrates. There are about seven

Known species of sawtishes,
which occur m Australhian waters.

Very hitde is known about the specitic

habitatc requirements and hite history ot

the Green Sawtish. Fhstorically, it was
known from shallow. muddy, mshore
estuaries and ofihore coastal environ-
ments of tropical and subtropical Aus-
tralia and other parts of the Indo-Pacit-
1. Today 1t appears o be contined to
very small ranges within this Lrge area.
Although once found southwards to at
least Svdney, the last contirmed muse
um record from New South Wales was
m the 1970s. There have been anecdo
tal reports of juveniles i estuaries of
New South Wales i recent

vears, but these cannot be contirmed.

northern

tour ot

The species is currentdy hsted as Endan-
the World
Union and Endangered m New South

gered by Conservation
Wales under the Fisheries Nanagement
At 1994

The Green Sawtish attaimns a niassive
seven metres - length, o quarter of
which comprises the saw: It gives birth
to hve voung and. although the exact
number of voung s unknown, 1t 1s like-
v to be between five and 200 o avord
damage durmg birth, sawtishes are born
with tlexible saws and sott teeth, which
soon harden.

In October 1926 4 tive-metre-long
Green Sawtish was tound  wallowing
around - the shallows ac Svdnevs
Manly Beach betore  liteguards har-
pooned 1t on the assumpuon at was a
dangerous shark. - Although anecdoral
evidence suggests that sawtishes may be
harmtul  (especially when  thrashing
around m a ner). there are no rehable
accounts ot people bemg wounded
trom sawhishes while swinnnmg n Aus-
trahan waters.,

Sawtish to be

declimng i most parts of its range due

I'he Green appears

to a combmanon ot ther meadentl
capture (Cbyveatch’) m net tisheries and
possaibly anshore habiae degradation.
Sawtish tins have tetched high prices m
the Astan shark-fin soup wade. but the
extent to which mdmadual sawtish
species are traded v unknown. In the
past. sawhish tlesh was consumed. saws
were sold as curtos, and i some culures
saws even used as weapons o as decora
LVe ornaments.

Our knowledge of sawtishes has been
gleaned largely from pickled muoseum

Speanneins and accounts of |‘C()p|n' who

BY JOHN POGONOSKI
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have caught them. Due to the ngh cost

ofintensive sawtish survevs o the
remote locations where they  oceur.
contmerctal tishers and  Aborigimes 1

the northern States ot Australia are pat

ucularly nonportant sources of sawtih

mtornuation, Rescarchers at the

Queenshand Fisheries Service (QIS!Eare
currenty working closely wach the cont
mercial set-mesh net fishers to learn
about the hte eveles of sawtishes m the

Gult of Carpentaria. The anne of this
Project s to map the: dismbunons and

track the movements of sawtishes by tg

NATURE AUSTRALLA S
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ging specimens captured by commercal
fishers.

With around halt” the worlds known
sawthish diversity, Austraha s moa strong
position to conserve these extraordimary
fishes—assunnng we act betore abun
dances dl‘t)]\ too low to sustam success-
tul recovery plans tor cach species. [ he
tate of sawtishes m Australia and over-
seas rehes on contunued research ot then
populations and some torm ot nmtial
protection 1 areas where  they sull
occur. In the meanome, af anyone has

any mformation  on \lgll[ll)g\ andson

2002
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captures ot sawtishes.

accompamed with photographs, please

contact the Australan Muscum.

FURTHER READING

Last, PR & Stevens, [, 1994, Sharks
and ravs of Australia, CSTRO):
Melbourme.

Pogonoskr, [, Pollard, 1.4 & Paxron,

LR 20020 Conservanon overview and

action plan tor Australian threatened
and potenually threatened marme and

estuarme hishes. Report o Lnvironment

especrally

A Green Sawfish from Barrow Island, Western
Australia, uncommonly found stranded on mud.

Dastralia, Canberra. htp: /wwawcagon.

au bodiverany threatened acaon

mdex.hunl

JONN POGONOSKE IS A TECHNICAL
OFFCTIROIN THE TCHTizvor oy
SECTION OF 1THE AUSTRALIAN
Mustunt, SYDNEY. THS proINvARY
INTEREST IS IN THE CONSERYNATION
OF AUSTIRALIAN FISHIES AND

LRI IR TTABLTATS,
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WILD THINGS

of Acacia?

Thiee botanists are fighting to keep Acacia for Australia.

USTRALIA IS THE LAND Of
cucalypts (Eucalyprus) and wat-
tes (Aeacia), plants that inspire

great attection and national pride. But

what most Australuns dont know s

that Eucalyptus and Acacta, as nnes, are

taling under the kinte. Accta may not
have much ot a tuture here.

Eucalvpts are rather a nuxed bag. and
back m 1971 Lawrence Johnson (New
South Wales National Herbarium) and
Lindsay Pryvor (ANU) suggested that the
genus Eucalyprs nught need chopping
up mto several snualler genera, an 1dea

tirst proposed m 1913, A genus s mere-
o category for groupig  together
closely allied species—those descended
trom one ancestor. It plants m a genus
are not really closely related. the genus
Recent DNA

work shows two prunary groups withm

should be carved up.
Lucalyprus, and m 1995 Ken Hill (Roval
Botamc Gardens Svdney) and Johnson
took the daring step of shitting the
bloodwoods and  ghost  gums—113
species mall—mto a new genus Corym-
bia.  Corymbia species tend to have

woody urn-shaped gum nuts. Hill and

BY TIM LOW
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Johnson stressed that such trees should
sull be called “eucalypts™ m common
parlance. Theyv had acted bravely. Euca
lypts are as dinky-di as meat pies, and to
say that some eucalypts are not !:mu[yp-
tus 1s rather like arguing that Australian
football.  Many

nurseryimen

Rules 18 not  real

botamsts,  foresters and
were riled.

Five years later Lan Brooker (CSIRO)
challenged  their move, argumg  thae
Corymbia species should go back to
Eucalypres. But the journal in which he
made the plea pubhshed a response
the same assue that repudiated  his
change. It was never adopted. The 1dea
of keepmg all the cucalypts together has
great emotional appeal but the DNA
work could not be i1gnored. Most
botanists are now reconciled to Corym-
bia. sentmientality and  convenience

And
botamsts may take the kmte to Eucalyp-

vielding to  saenutic  realiy.
ms agam one dav and shice 1t up more
tinely.

Ot more munedte concern 15 the
(Queensland

Herbarium) to shift nearly all of Aus-

plan by Les  Pedley
tralia’s 9530-odd wattles mto the genus
Racosperma. It ever a genus needed spht-
ung 1t s caaa. Atrica’s tlat-topped
thorn trees sit 1 tlus genus alongside |
Australias wattles despite obvious dif-
terences. Pedley argued tor change back
m 1986 and later transterred Queens-
land wattles to Racosperma. an old and
not very cuphomous name comed
1829, But he surred up so much e that
his proposal was 1ignored. Botanists were
so keen on Acaaa that they kept msist-
mg wattles were closelv related to those
tunny trees overseas.

New

debunked that clanm and a carve-up ot

DNA cvidence, however, has

Acaca now looms. But three botanists,
NMashn  (Western  Aus-
traltan Herbarun ), are fighting to keep

led by Bruce

Acaaa tor Australia, Under mternation
al rules of nomenclature a genus name
should be apphed accordimg to s onig-
mal use: Because Acaca was first comed
tor trees mo Atrica, our wattles would

lose out. But the researchers are appeal-

Eucalyptus takes its name from the cap
covering the bud (from the Greek kalupto
meaning cover). Mottlecah (E. macrocarpal™—
still in Eucalyptus—has the largest flowers
and caps of any eucalypt.

NATURNE AUSTRALEN 2




ing to the International Association tor
Plant Taxonomy to exercise discretion
and allocate Acaca to our beloved wat-
tles. 1 think that in the mterests ot our
country we should trv to save the name

Acacia tor Australia™, Mashn told me. It

Africa.
Asia and the Americas will be lumbered

he succeeds, manv acacus
with a new name. possibly Sussa.

The tight by Mashn and his team
could be construed as Australian chau-

vimsm, but their arguments are appeal-

mg. Australia has the lions share of

Acacia spectes, more than three times as
many as the rest ot the world combmed.
Australian wattles are widely  grown

overseas  (tor land  reclamation, hre-
wood, tannms and ornamentls), and
many  countries  would be mconve-
nienced by a change to Racosperma.
DNA work shows that the genus Acacta
should really be spht at least three wavs,
which means that halt the African Aeo-
aa species will end up with a name
change anvwav  (becommg  Senegalia
species).

Mashin notes that, whereas lcacia 15 a
temimme name, Ruacosperma 15 neuter.
The endings of many speaific names
will have to go trom -u to - to match
the new gender. Acaa elata, the Moun-
tan Cedar Watde, tor example, will
beconie the unrecognisable Racosperma
elatm, Herbaria all over Australia will
have to devote precious tme to updat-
mg thousands upon thousands ot labels
and database entries, with nurseries tol-
lowmyg suit. The Western  Austrahan
40,000

specimens. “The change would cost

Herbarium alone  has wattle
mlhons™, Mashn complamed.

Pedley. like other experts | spoke to,
expects Mashn's appeal to fail. Like
everyone clse. he would like to keep
Acaaa tor Australia, but rules of nomen-
clature are rarely relaxed. “On the evi-
dence. we have to just torget about Aei-
civ tor Australia”, he told me (although
a handtul of our species will stay i ca-
aa).

Australia, once the land ot Eucalyptus

and Accia, may soon be the laind of

Lucalyprus, Corymbia and Racospermua
That’s not a pretty thought, but m the
world of botany. the rules rule.

FURTHER READING
Brooker, M. H., 2000. A new classifica-
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Golden Wreath Wattle (Acacia saligna) grows so widely overseas that a name change to
Racosperma salignumwill inconvenience experts in many countries.

tion of the genus Eucalvprus LHer (Myr-
taceae). Aust. Svst. Bot. [3: 79148,
Fhll, K1), & fohuson, 1..AA.S, 1995
Systewatic studies e the cucalypts. 7. A
revision of the bloodivoods, genus Coryimbia
(Myrtaceae). Telopea 6(2=3): 18355044,

Miller, {17 & Bayer, R.[., 2001
phylogencncs of Acaca (labaceae

\olecutla

Munosordeae) based on the chloroplast
MATK coding sequence and FFlanking
TRNK mrron spacer reprons. Amer. [ Bot

/’('(//{')’, g
of Acacia (Legunnnosae), wath parncular

1986, Devivanon and dispersal

reference 1o Austraha, and the recopmnon of
Senegaha and Racosperma. Bot. |. Linn
Soes Y2: 219=254

AND WRITER
T OF

FIm LOW IS A BIOLOGIST
BASED IN BRISBANL. 11
THIS ESSAY IS FROM A 1989 pAPER BY
Brucr MAastiN Glost Sysz Bol Soc
NEnse, 38: 1-13),
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GROUP OF SUPERB

one brown

SMALL

Farv-wrens,

temale and two beaunful

blue muales, call my back

vard home. As 1 watch
them  toraging together - the carly
morning sun, 1t 1s hard to beheve that
therr seenungly harmonious tannly hte
1s tounded on universal adultery, while
the males are locked 1 a tough beauty
contest to mpress the tussy females. In
tact. my own study has shown that the
bright blue males even risk sacriticing
thewr health tor the sake of beauty.

The unnustakable Superb Fairv-wren
(Malurs cyancus) was one ot the first
birds noted and described by carly
Ewropean visitors to - Australa, therr
attention drawn by the indescent blue-
and-black  plumage ot the breeding
male. combmed with a quirky cocked
tal and an mquisiave nature. Decades
of study by a succession of researchers
have shown that tarv-wrens are not
only attractive and delighetul but they

also Tead mcredibly complex social hves.

One ot the tounders of Australian

ormthology. the enument lLan IR owley,

was the first to study .

marked Fary-

mdnaidually Superb
at “Gungahlin™, i the grounds
CSIRO ot Wildhite

Canberra. He attached

WTCHS,
of the
Research n
small plastic rings of ditterent colours

Divasion

around the birds” legs which made
possible to adentty imdividuals with
binoculars. In his 1965 paper he con-
firmed that Superb Farv-wrens—like
other farv=wrens and many Austrahian
birds—are cooperative breeders. Otten
one or more male helpers share the ter-
ritory with the breeding pair and assist
with territorial and parental dunies. The
helpers are behaviourally subordmate to
the dominant male. but otherwise they
are sexually mature and develop a com-
plete colourtul plumage  durmg the
breeding season.

At tirst sight ic s a0 happy hitde
scene—a devoted mother and her com-
mitted partmers, all picching m o raise

their babies. However, not all 15 what 1t

1 }mpul.mon ot

seems, as became clear i the course of
a detaled study of a populaton m the
Australian National Botame Gardens 1
Canberra. I'his research was mitiated 13
years Raoul Mulder for s
’h. 1. stuches at the Austrahan Nanong]
University (ANU). and s SUPCIVISOT,
Andrew Cockburn, has contmued the

ago by

project, leadimg a large and diverse team
ot rescarchers and students (including
me).
HE FIRST HINT THAT NOT AL |§
harmonious came with the obser-
vation that females are frequently visit-
ed by males other than ther own part-
ners. These swtors are naghbouring
males that have temporarily lett cher
own terntory for the sole purpose of
courting. During the peak breeding
scason, durmg spring and the tirst half
ot sununer. these males spend up o

three hours per day i pursuit of
David Helen
Osmond. mdefangable members of the

ANU  tarrv-wren  tield  team. spent

temales. Green  and

A male Superb Fairy-wren in brown winter plumage can bhe distinguished from the female by his hlack bill and
il and blue tail.
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The social harmony of the Superb Fairy-wren family is not affected by the fact that most of the young are illegitimate.

many days closely following mdvidual
males through bushes and bogs. They
noted that phalandermg males crossed

up to eight territories (500 metres at

least), which 1s a sizeable distance tor

such medioere thers that othenwaise
never venture far. Upon arrival on the
target territory, the suitor fhies m a
straght hne to the resident temale and
performs o Iaghly  conspicuous
courtship display. Fle erects lns azure ear
tutts, lowers his wings, spreads out the
velvety black teathers on s back and
twists s body tfrom side to side to show
oft Tus contrastng azure, dark blue and
black plumage. Someumes he presents

the female with a parting @it of 4 yel

bl el
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low petal. atter which he returns home
to lns own famly group.

During the display. the femuale contin-
ues to go about her busmess. largely
ignormyg the ardent suttor. And there s
much 1ignornng to do: when a female s
nest butlding she may be visited by as
many as 13 males i halt an hour. Inter-
estimgly, none ot their displays Teads o
copulatton. This mght explam why
most resident males, when they happen
to witness ther female bemg courted by
astranger, take hitde action to mtervene.
Nevertheless, such frequent, mamitest
courtships of scemmgly firmly - pair-
bonded temales do cast doubt on the

unage of the tuthiul fumly.

These doubts  were  contirmed
through sophisnicated  laboratory tests.
Analvsis of the genetie relatedness ot
adults and therr voung by DNA finger-
primtimg  clearly showed  that Superb
Farv-wrens are the least taithtul birds m
the world. When it comes to mating, a
ferale Superb Faoryv-wren  routinely
ignores  the  bnlhant-blue muales that
share her home terrtory and help rase
her voung. Indeed, 76 per cent of all
offspring are sired by males other than
the females socnal mates. A low level ot
adultery s conmon m many' par-hving
amnuls (mcludimg humans). However,
tor allegitnmacy to be the norm, with

only one m tour voung bemyg descen

33




dent trom che males that rear 1t s
umque among anmuals.

This genenc exposé raised a number
of 1ssues. parancularly how, when and
where these illegiamate matings tike
place. As T menuoned carlier, courtship
displavs by philandermg males never
lead to copulinons, and temales had
never been seen leaving thewr own terri-
tory. In all the vears that farv-wrens
have been studied i Canberra, we have
only once witnessed a femuale manng
with a nule other than her social mates.

Given that extra-pair copulations are
so rarely observed. while from the fin-
gerprinting itis evident they occur very
trequently. we suspected that they hap-
pen m the dark. This suspicion was
recently put to the test by Mike Double
and colleagues from the ANU. Aga,
state-ot=the-art technology assisted
providing the answer: this tme 1t was
ultra-light radio-transmicters. so small
that the researchers could attach them
to female farv-wrens. The transmitters
were attached to one temale at a ume.
when she was building a new nest. Dur-
ing the tollowing week. the crew start-
ed radio-tracking this temale more than
an hour  before sunrise.  stumbling
around m the darkness. hstening to the
‘beep-beep-beep” of the signal coming
trom the small shrub that had served as
her mght roost.

A male Superb Fairy-wren mid-moult. Moulting lasts only a few days and,

WHY DO FEMALES
o through all this
trouble when they have
perfectly fine males
at home?

On most davs. nothing  happened.
However, on some days. halt an hour
before davbreak, the source of the beeps
started rapidly moving away. Neck-
breaking chases atter the mvisible brown
birds ensued in the dim hght. Typically,
a temale would contmue on her pur-
posetul journey tor a while, then stop,
pause tor a few minutes i a shrub one
to five territories trom her own. and
then return home just betore sunrise.
Females never lett their territory durmg
davlight hours and they only made these
pre-dawn expeditions when they were
at the peak of ferulity, two or three davs
betore egg laving. DNA analvsis of the
voung that hatched trom these eggs
provided the timal proot ot the purpose
of these tforavs: all tfemales had mated
with the male they had visited.

So much tor how and when. but the
MOSt INtriguing question remns: why?
Why do female fairv-wrens go through
all this earlv-morning wouble to mate

if he manages to pro-

duce his bright plumage before mid-winter, he may be rewarded with many extra-group matings

during the subsequent breeding season.
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More likely than not, one or two of these fledg-
lings were not sired by their mother’s social
mate but by a neighbouring male that moulted
into his blue plumage well before mid-winter.

with some distant male when they have
several pertectly tine males at home?
Why do they torsake the males that
share every other aspect ot their life>
DNA analvas by Peter Dunn at the
ANU of large numbers of fairy-wrens,
and a caretul search tor the tathers of the
illegitimate voung, revealed that the
temales m the Botanic Gardens are con-
sistent in thewr preference. Some males
are vastly more successtul at attracting
temales tor a pre-dawn sperm donation,
and a mere four per cent ot all males sire
50 per cent of voung., What is it about
these males thatis specialz Why are they
chosen?
ENATE MATE CHOICE IS OFTEN
based on beauty. Many female birds
prefer to mate with the most brightly
coloured males. In farrv-wrens, all sex-
ually: mature males seem equally blue
and  beauttul.  However. on  closer
inspection the successtul males have one
thing m commnion: they moulted trom
therr dull brown winter plumage mto
their brght blue  plumage months
betore the start ot the breedimg season
when other males usually turn blue.
Throughout wmter, while the average
male 1s sull dull brown. a tew males can
be seen strutting theiwr bright blue out-
fits. These carlv-moulters are the lucky
tew that will attract large numbers of
furtive female visits many months later,
durmg the subsequent breedmg season.
For a temale faryv-wren, a male that was
blue betore mid-winter 15 somehow
wrresistible, and - procuring s geneuc
contribution tor her tuture offsprmg
well worth getting up carly tor.
Exactly  how temales know  or
renmember which males were the early-
moulters, and how they manage to tind
them, 15 at present unknown. The tew
males that are blue m nud-winter cer-
tmly advertise this fact widely. Males
start courting temales on the day they
complete therr blue plumage. and con-
tnue to do o unal breeding 1s over.
Fhe danly displavs over the long months
leading up to the breedimg season are a4

constint

remimder o temales of ther

superior moultmyg abiliey and they

o2
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Male Superh Fairy-wrens can often be seen inspecting the nests of nej
presumably to monitor their progress and estimate when they will be
males increase their courtship efforts, yet to little avail, it seems, as c
followed by matings.

ghbouring females,
tertile. During this time the
ourtship displays are never
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even be providing fenmales withy nfor
mation on thewr whereabouts. My ¢
leagues are currenth looking ¢ the
males’ displays m more detal iy the
hope ot sheddig hght on this puzzle

A more fundamental  question i
why do the temales bother? In other
words, what are thev geting out of
Also. given the great rewards of being
blue betore nud-wanter, why do only a
tew of the muales do 12 What stops the
others moultimg carhier m the yeae
These questions nught have one and
the same answer: male qualiey, T sus-
pected that bemg blue m winter 15 5
health hazard that only truly superior
males can endure, and 1t1s these excep-
tonally healthy males that females seek
out before dawn.

In general, females always aim to find
the best genenc sire tor their offspring,
In order tor the gene-champons to
stand out from the crowd. thev some-
how have to be tried and tested. Since
temales canmot directly test a male’
genetic quahty, thev often use some
mdicator ot male vigour as a proxy
these mdicators must be easy to assess
tor the temale, but hard to produce for
the male. It bemyg blue s a nisky busi-
ness, then showang oft vour bright blue
plumes during the cold winter months
15 cercamly hazardous, as winter 1s a
very hard ame tor a snnall bird. But
how mnght sporting a <hmy  blue
plumage  consntute a health hazard?
Besides possibly mereasing their visibil-
1ty to predators, | thought it could have
somethimg to do with the wide effects of
testosterone,

Testosterone s the prmapal male
hormone 1 birds and anmals- It
stmulates development ot cvpical male
physical characters (such as human
muscles, or the roosters comb and wat-
tdes), and muale sexual and courtship
behaviours. For mostly mysterious rea-
sons, the same testosterone that pro-
duces Hpressive dlspl.l\\ o! lILl\L‘lllnllt\
and muakes males donumant and attrac
ave to temales also makes males more
susceptible to diseases. There 1s a sub-
stantial bodv of scienttic evidence that
testosterone-loaded  male  mammals
have greater trouble tighung oft dis-
cases, and as a consequence they sutfer
more from parasites and intecoions and

live shorter hves, If this were also tru¢



m - tarv-wrens,  then  testosterone-
mduced suppression ot the mnnune svs-
tem could be a risk tor male Enrv-wrens
WaNUNg to secure future Mating success
by bemg blue m wainter. To test this
hypothess T imvesngated two things. Is
testosterone  necessary tor - blue
plumage? And s testosterone mnmuno-
SUPPIessive e fryv-wrens as it 1s
mammnuals?

The answer s a resounding ves to
both questons. Frst. high testosterone
and blue plumage are a package deal. A
nale cannot have one without the
other. Blue nules alwavs have  Ingh
testosterone levels. even in the middle
of winter. In additon. [ could induce
any brown muale atanv ume to produce
his bright blue feathers by giving him a
dose of testosterone—much hike usimg
steroids to turn a skimny lad mto a mus-
cle man. Second. testosterone not only
produces the bright blue teathers (and
cocky behaviours) of the male tairy-
wren. 1t also suppresses his immune
functions. When [ treated males m the
lab with testosterone, they were much
less ikely to tight oft a simulated chal-
lenge to therr mimune svstem. ([ tested
these testosterone-burdened males with
a harmless imitaton of an infection. so
they suftered no consequences.) Testos-
terone 1s clearly a health burden for
tary-wren males. and one that they
cannot escape at they are i blue
plumage.

So what about those blue males
winter? Are they suffering anv il conse-
quences ot their testosterone load? Out
m the real world. aless actve immune
system 1s not a good idea. We all know
that small children. or the clderly, or
people whose immune systems are sup-
pressed are much more susceptible to all
kinds ot discases that barely bother the
rest of us. The same must be tue tor
those blue tary-wrens i winter. They
have to be prety tough to undertake
the risk of weakenmg therr nmmune
system through the hardest time of the
vear. Not just any niale can take this
gamble. Indeed, [ tound that the early-
moulters play 1t very sate. When |
analysed the immunological health st
tus of blue males m winter,
them showed any signs of 1l health. In
fact, the blue males showed a stronger,

more acuve ammune system than the
2002
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Malurus cyaneus

Classification
Family Maluridae

ldentification

Males bright blue-and-black (nuptial plumage) during breeding and brown in
autumn and winter. Juveniles and females dull brown with light rufous lores.
Males in brown plumage distinguished from females by their blue tail and black

bill and lores.

Habitat and Distribution

Resident in south-eastern Aust. and Tas. In open forest, but well-adjusted to
altered landscapes as long as shrubs suitable for nesting are available.

Biology

Breeds early spring to late summer. Domed grass nest with side entrance, well
hidden in vegetation, within 1.5 m above ground. May fledge max. 3 broods of
2-4 young; av. 4 fledglings per group per year (in Canberra). Groups consist of a
dominant pair with 0-4 sexually mature helpers, which cooperate to care for
nestlings and fledglings, and to defend territories (0.5-2.0 ha) year round.

brown males! So the males that are blue
m nmid-winter manage the peril ot ngh
testosterone levels dunng the hardest
months extremely well. most hkely
because they are healthier than those
that delay development of their blue
And

temales. by choosing to mate with the

plumes unol mulder  weather.

pedigree males that survive the trial of

the carly moult. make sure that thewr
oftspring have the tinest tathers and the
best genes.

It1s no casy teat for a male tairv-wren
to acquire  extra-parr matings. The
males that moult betore nid-winter—
the males that temales tancey so much
that they leave their roost betore the
crack of dawn to mate with them
show oft their class by bearmg the bur-
den of beauty. Only the best of the best
can pay the price ot thewr beauutul blue
plumage and endure high testosterone
cold winter

levels all through  the

months. So temales may be fussy but

they are not trivolous m thewr choice ot

look

healthiest pick of the bunch. and bemg

genetic mates. They tor the

brilliant=-blue m the heart of winter s a

colourtul—and  rehable

endurance and prowess.

FURTHER READING

Double, M. & Cockbum, 1., 2000. Pre-

simal - of

dawn infidelity: females control extra-pair
mating in superh faivy-wrens. Proc. R
Soc. Lond. 13 267: 465470,

Mulder, RoA. & Magrath, M| L., 1994
‘Timing of prenuptial molt as a sexually

selected indicaror of male quality m superb

faivy-wrens (Malurus cvancus). Behav

Ecol. 50 393—400.

Peters, AL, 2000. Testosterone treatment is
immunosuppressive in superh fairy-irens,
yet free-living niales with high testosterone
are more immimocompetent. Proc. R,
Soc. Lond. B 267: 883-889.

Rowley, 1. & Russel, E.. 1997, Faryv-
wrens and grasswrens: Maluridae. Bird
tamihies of the world. Vol. 4. Oxford
Ulniversity Press: Oxford.

I ANNE PETERS HAS RECENTEY
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FESTOSTERONE AND TIFE-FHISTORY
TRADE-OFES IN SUPTERB FAIRY-W RTINS
AL HHE DEPARTMINT OF BOTANY AND
7,001 0GY, AUSTRATIAN NATIONA]
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I OR
EUROPE'S BLUI HOPES TO
RETURN TO AUSTRALIA AND 118 FAIRY
WRENS BEFORT

BIRDS, BUT

FOXDY TONG.
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THERE ARE NO BETTER MASTERS OF MIMICRY THAN
THE OCTOPUSES AND THEIR RELATIVES. BUT THE KING OF ALL
MIMICRY IS THE RECENTLY DISCOVERED MIMIC OCTOPUS.

~ JIE
MIMICRY

BY MARK NORMAN

VI BEEN LUCKY ENOUGH TO SEE THE WORID'S BIST
municry show. One hetle octopus m the tropical waters
ot Indonesta makes other mnmies look a tad on the dull
side. Sure, insects that look hike sucks, or sprders that look
like bird poo, are amazing creatures, but thevre all one-
trick pontes. The Mimie Octopus beats them all because
1t can munic more than one subject.

Many creatures are good at looking hike something else. This can
take the fonn ot camoutlage. where an annnal matches 1ty back-
ground. Moths that blend i with the colour ot bark or dead leaves
are a good example. Some camoutlage experts, hke chameleons, can
even change ther colour or patterns to match ditterent bac kgrounds.
Trae ‘mimnery’ takes disguise one step turther. Rather than just
matchimyg the colour, texture and patterns of the background. the
animal impersonates the shapes, postures and movements ot an object
or creature moats own right. Some mmies even supplement their
cuises with appropriate motions, such as stiek msects that swav m oan

mmagiary wind.

Mimic Octopuses use jets of water through their funnel to power-glide over the sand when
foraging.
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Most discusstons of municry seem to
concentrate on land examples. Howey
er. the most spectacular examples occur
m the sea. Stonctishes. goblinfishes,
anglertishes and pipetishes, for example,
pertectly match  thenr surroundings.
And. like the chameleons, atheads and
flounders can change colour and pat
tern to match ditterent backgrounds.

Nany harmless creatures impersonate
potsonous ones to awvord bemg eaten.
Some  leatherjackets,  tor  example,
nnnnc putterti shes,and the transparent
Juventles of some pearltishes nmperson
ate jellvhsheswath Tong trathng fin ravs
that look Iike stingmg tentacles. On the
hand, predators mimic

other TIRTARS

harmless  creatures. False  Cleanerti sh

(Asprdontus taeniaris) pretend o clean
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then bice chunks out of their customers,

look  hike

sponges, complete with toke siphons

while  many anglerti shes

and shagev growths. Thev cn also

slowly change colour to match other-
sponges mthe area Small fishes regu

larly back

mto what they think s the safety of

meet their end when they

harmless sponge, Like the suck msects,
some juvemle battishesavord the atten=
non of predators by adding specal

motions to then

mpersonations, By
draggmg one fin along the sea tloor,
these fisles Took qust hike dead leaves
drittimg m the current

However, there are no better masters
of mumery than the octopuses and then
relatives (the cephalopods). Therw high

\pcvd (Ul()lll‘. texture and \]].lpc C Il.lng\‘\

make the tricks of chpméleons, Hlouders
nd anglertishes look hike pant dryimg
\1()\[

excellent at camoutlige, bang ble
t

octopuse md  cuttletishes are

move updetected through a diversity ©

ONLY  BLEN

! l VRU T MINC Y HIAS
observed m a few cephalopods The

. >
Cutdletish  (Sepha latimar

on of 4 dntons

Broadclub

\{()L'\ 1 erdat ]]”P( SOt

mangrove leat, “)m}\] fe swith spots 1
seein, The Caribbean [eeef Squid (&
tenrls seprardea) has been oliserves

Juvenile batfishes (Platax spp ) impersonate
floating dead leaves by drifting along in the
current and trailing the lower fin along the sa°
like the heavier stem of a leaf




swimming with schools of foraging par-
rotfishes, showing an cvespot on the
body and swaving the arms side to side
to look like a fish's tul. Small nales of
the Gunt Cutdetish (Sepra apama) can
even munic the opposite sex (see “Cut
tlefish Dot Drag™, Natre Aust.
Spring 2000). They “dress up™as females
and sneak past the larger, territornal
males. Then, when the big boys are oft
beating cach other up, the httle guvs
quickly  mate with the  unguarded
females,

But the king of all miumicry s the
recently discovered fand soon to - be
deseribed) Mumic Octopus, | first heard
ot this mmazimg octopus trom underwa

ter photographers Roger Steene and
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Rudic Kwter. These wadely wravelled
photographers came back trom Indone-
st raving about the werdest octopus
thevd ever seen: They encountered it
when they went to photograph a sup
posed flounder. As they got closer, the
Hlounder’ dissolved mto an octopus,
which promptly proceeded to put on
other gunses. They returned wath spec
tacubar sull photographs of an octopus
with all sorts of strange postures

At first, 1 was skepncal about some ot
the clamis, The photographs certamly

looked  hke

snakes, Hounders and honfishes, but 1t

llll}\k'l'\t)l].ltl()ll\ ot sca

was a bit ke mterpretng mk spots on g
psychologist’s couch. They could have

been isolated parts of other hehaviours

The Papuan Cuttlefish {Sepia papuensis) hides
amongst dead seagrass fronds by raising two
arms and showing a hatched dark pattern on
the body.

(such as courtship or territoral displavy)
that had been nisinterpreted as mime-
rv. | had to see tor mvself. So, with o
film crew from the BBC Natural Histo-
rv Unit, we embarked onan expedition
to Indonesta n search ot the Mie
Octopus.,

Accordimg to Roger and Rudie, the
best locanon was the sand and mud
habitats of Lembeh Strait - northern
Sulawest, My research colleague Julian
Finn set oft ahead to tind the octopuses
betore the tull crew arrived. Working
with local divers, he spent three weeks

L))



and more than 30 dives hunting the area
to no aval. When we jomed him, we
spent another two weeks lookmg. In
five weeks of searchimg and more than
200 dhives benween us, we sull had noth-
mg. Tewasn’t gomyg to add up to much
of a movie: “The (Unsuccesstul) Hunt
for the Minne Octopus™

I the end, we chartered a boat down
the cast coast, where Rudie had seen a
Minnc Octopus on a previous expedi-
ton. For another week we dived three
to tour thues per dav, but sall no luck
O the evenmg of our third last mght,
we were starting to - despair
Mimic
Octopuses. We spent that mght i trank

IIl[L'I'C\(IIIg creatures but no

discussions with the depressed producer

on how to make a documentary with
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Lots of

INDIVIDUAL
octopuses put
on multiple
disguises.

out the star. But the next mornimyg saw
a complete change m mood. When |

Jumped oft the back of the boat for our

tirst dive of the day, 1 ended up night on
top of 4 Mimnc Octopus. With much
arm waving and screanming through i
snorkelo 1alerted the team w prepare

the cameras.

Mimic Octopuses use the burrows and holes of
other animals as temporary lairs. They often sit
in the mouth of the lair during the day watching
for passing prey or predators.

T.HI OCTOPUS WAS SITTING
A senunel e the mouth ot a burrow
on the top ot an acorn=-worm mound.
It had all ats arms down the hole and
was watchimg us with its stalked eves
cach topped with an clongate horn of

skin (amd musele). Tt keenly watched

OT
our conne arrval and preparaons tor

while. then seemed to write us off a8 ht-

te threat, Suddenly the show' began.
I, banded arms began slidimg out

and down the

mound. 1 he octopus tully em

worll

sides ot the
cl‘:.',k'd Jlld

lo wa
spread out s elegant long arme
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. around 60 centimietres from anm up to
arm tp. Wich che full ilm crew i tow,
it started toragimg out over the sand. Tt
ted by covermy an area of sand under a
dise of webs while usmg the tine arm
aps to tlush small ammuls mto the wait-
ing suckers. Te also probed smgle arms
deep mto burrows and holes. Tts capture
rate was good. regularlyv pasimg prey
items to 1ts mouth. located beneath 1o
l\()d\l

As e started headimg farther afield. we
witnessed  our st oact of mmucry.
Instead ot crawhng along the bottom or

Jeting body-tirst like other octopuses.

the Mine Octopus took on the torm ot

a swimnnng flathshe Te o drew s arms

around aeselt i o Teat” shape, rased s
eves and poked ies funnel out to provide
propulsion. Jets of water drove 1t along,
allowing the anmuls to undulate or
ghde over the sea tloor hike a swiniming
I'he
nutched o posonous tlathsh tound
Banded Sole
(Zebrias sp.). This fish has porson glainds

Hounder. shape and patterns

the arca known as the
along 1ts sides that cause lockjaw m ani-
mals that attack at.

I'UI'.lglng seemed to consist ot alter-
nate bursts of crawling and flounder
swimming. On return to s ortginal
hole. the octopus \tnppcd and rased all
head, cach bent .

arms - over 1S

curved zig-zag shape. Rudie explaned

<
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later chat this seemed to be mimiery of
large sohtary anemones (such as Mega-
lactis spp.) that hve m the region. The
anemones have similar-lookimg wavy

black

powertul stungmg cells, strong enough

tentacles and are armed  wath
to kil and seize tish.

In our last two days we came across a
total ot tour Minnc Octopuses (one
muale, three temales), all out and about
durmg davhght hours. Each was on ats
own and each put on a4 good show tor
us. The best cases of mimmiery (or at
least the most obvious to us) were of
lonfishes and sea snakes. For hontish
nmiiery. the octopus swam above the
seatloor with all arms spread around its
body like the tratling porsonous spines
and banners of these tishes. Sea-snake
mpersonations  mvolved  pokmg six
arms down a hole while stretching the
other two arms m opposite directions.

Individual octopuses put on muluple
disguises. however  many - ot the
observed postures and behaviours were
One

swam up to the water surface where 1t

open to IH[CI'PI‘C[AI[IUH. animal

Jetted along wiath all s long arms
drawn together m o sngle shatt (ke a
swinmmg snake?). This sort of expo-

sure v very unusual behaviour tor a

(Left) The Banded Sole (Zebrias sp.) has poison
glands at the base of its fins that cause
lockjaw in its attackers. (Below) A Mimic
Octopus impersonates a poisonous flatfish by
drawing its arms around its body into the
shape of the fish and gliding through the water.
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(Above) A Mimic Octopus impersonates a
venomous sea snake by placing its six arms
down a hole and waving two banded arms to
look like an undulating snake. (Right) Banded
sea kraits { Laticauda spp.) advertise their strong
venom with a banded black-and-white colour
pattern.

vulnerable octopus, particularly during
the dav. Octopuses and thewr relanives
make excellent meals tor fishes as they
all

arniour .llld very f}.‘\\' are  poisonous.

are muscle. have no spies, no
The octopuses that I'm used to study-
ing secem to spend all therr tine and
energy remamimg hdden, or camou-
tflaged and hence mvasible. Yer this
octopus parades around  domng weird
shows m broad davhght where there s
no protection trom the numerous
potentil predators.

It seems that the Mimic Octopus’s
performances give 1t protection. Most
dangerous or poisonous sea creatures
have dramance banded colour patterns,
Predators know to keep away trom aim-
mals with these markings. The M
Octopus copres dangerous annnals, tap
ping mto the predators’ fears and

cnabling 1t to ftorage m broad davhght.

aa

This octopus also seems capable of tulor-
ing 1ts response to ditterent species, nak-
myg seennngly conscious decimions about
which model to mumce. For example. we
only ever saw sea-siake impersonatons
damiselfishes  attacked
Sea

known to teed on damseltishes.

\\'I]L‘l] [L‘I'I'lf()l'l.ll

foragimg  octopuses smakes are

How does the Mime Octopus mcon
porate so nuny disguises mto s reper
toire? Octopuses - general have large
brams and large eves. and are highly
vistal and ntelhgent anmals tor then

size. Is the mumnery learnt, oras it hard

wired? | personally beheve thit the abil-
1V o e s genend, the productofd
is. 1 really

o8 passig

fong evolution, In other wo

don’t think an octopus wate

) .
creatures and  pracuses nnpenondttis

1ere have

1 M

them. Flowever, at this stage

been so tew observanons on
sure

re. how

Ocropus that no-one can say 10

It che abihey to mmmc v

wolved?
might such behaviour hay ‘“‘l“‘l
[he Mo Octopus hives 111~ o an

. < Of
mud thats niddled with the borrows ¢

. "
shrimps, tishes. molluses wontl

Durmg the dav the only ammls that 41¢
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the sand usually

like

stingravs. At mght, these

visible out on are

armed  species lontishes  and
sea plans
come alive with all sorts of anmals that
use the cover of darkness to hunt.

It 15 possible that the ancestor of the
Mime Octopus came  trom adjacent
reets and rubble banks. Out on the sand
there is nothmg to camoutlage aganst;
even a sand-coloured foragimg octopus
would sull be obvious. With so much
tood out m the sand and mud. vou can
magme anmals makmg short teeding
foravs from the satety of reefs. 'The ones
that  patterned  themselves  and/or
moved m a wav that could be nustaken
tor 1 poronous tish or sea snake may
have been lett alone: those that didn't
were quicklv caten. Over hundreds of

thousands of vears, good mpersonators

would have been selected for, encour-
aging the evolution of this nnmnery.
I'here wsosall so hiede known about this
unusual octopus. | have been back to
Indonesia twice simee the tirst trip and
have been lucky enough to observe
total of e annnals serutting thewr seutt.
[hey have always been hard to find,
otten m maccessible arcas and sty
waters prone to bad viabihty, Many
myvsteries remam. Juvenles, for exam-
plec have never been observed. Mavbe
one day we'll come across the hde ones
their  own pertor-

domg peculiar

nuances...nmdget numnes? Stay tuned.

FURTHER READING
Norman, N, 2000, Cephalopods: a
world guide. ConchiBooks: Hackenheimn,

Ciernuany.

This Indonesian Pygmy Seahorse biends in perfectly with the fan coral on which it lives.
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Norman, M.D., Finn, [ & liegenza, L,
2001, Dynanne namicry inan Indo-

Malayan octopus. Proc. R. Soc. Lond. B
268: 175351738,

Hanlon, R.1D & Messenger, [[B., 1996.
Cephalopod behaviour. Cambridge
Unniversity Press: Cambndge.
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THEIR RELATIVES FOR 14 YLARS,
BOTII AROUND AUSTRAILIA AND
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PACIFIC REGION.
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MOUNTAIN BRUSHTAIL POSSUMS
ARE FEISTY CHARISMATIC CREATUIRES,

THE of er
BRUSHTAIL

POSSUM

BY KAREN VIGGERS & DAVID LINDENMAYER

- ANY AUSIRAIIANS

have et hived or

tangled  with  the
Common Brushtul
- - Possum  (Trichosuru

vitlpecitla
parks and gardens, and an otten-umm

vited occupant ot roots and consumer

of rose bushes and vegaie patches. New
Zealanders are parncularly fanhar wath
the Common Brusheal Possun.
are an estinated 700 alhion of

Austrahian

urnwanted exports

As well as eating flowers and fruits, the
Mountain Brushtail Possum consumes fungi,
tree-fern fronds and the leaves of wattle trees.

1 regular mhabitant ot aty

[ here
these

thar

country. However, many people proba-
that there s another

Aus

the Mountun Brushtail Possum

blv do not know

species ot brushtnl possum
traha
or Bobuck (17 caninus). 1o s much less
funous (or mfaimous). with many fasa
nating aspects ot s biology and ccolo
gy just comnng to light.

lo the unmmuoaced. the Conmmmon and

Mountin  Brusheal  Possums

appea
However, ther saentitic
ditter

I'he Mountim Brushonl Possum

quite siular

names reveal many ot the key

CHOeesS.

has short, rounded cars and

1 compar
tvely squat or Dog-like tace: hene 1"

inus, referrng to caomne or Dog. The

Common Brushtnl Possum has much
longer cars and a0 more pomted tace
nakimg 1w look more Fox-hke. s spe-
afic name, rulpecula. comes trom the
lFox (1

scrientific mame  tor the

vulpes). The Mountam Brushtanl Pos
sum s usually Lairger and dhicker-set.
and the sternal (chest) glaind momales
produces onlv ashghe pmk or hght pur
ple tmge. This s m contrast to the obwy
ous. brown-vellow chest stm ot male
Connnon Brushonl Possunis

[he two spectes of brushtnl possuims

alko have quite ditterent distmbunon
patterns and habitat requirements. The
Common  Brushtnl  occurs e many

a4
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The long ears and Fox-like face of the Common
Brushtail Possum distinguish it from the Moun-
tain Brushtail Possum.

habitat tvpes throughout much of ¢
ern Australia (ncluding Tasmania) ang
south-western Australia. The Mountan
Brushtail 1s more restricted and occurs
trom near Melbourne m the south. ¢
west of Gladstone m central Queeng
land. This species s largely
the forests of the Great Dividing Ran
and 1t typreally mhabits subtropical ramn
torests - the central and northern part
of 1ts distribution and wet sclerophyl
(cucalypt) torests m the south.
Mountain and Commion  Brusht
Possuiis rarely occur together The
Mountam  Brushtal s almost never
tound m drv ftorests and woodlands
these are the domuam of the Conyman

Brushtal  Possum



exclude the smaller Common Brusheal
from wet forest habiats. Strong evs
dence tor habitat exclusion on mamland
Aupstralia comes from Tasmanma where
the Mountam Brushtail 1s absent and the
Common Brusheal occurs m large areas
of wet forest. as well as other habitats.
Fhe absence of the Mountam Brusheail
Possum from: Tasmania seems to be asso
aated with the vegetanon that charac-
terised the isthimus that hinked the mam-
land to Tasmanta some 15,000 vears ago
when sea levels were sigmhicantly Jower
than thev are todav. This wind-swept
land bridge would have. at best. sup
ported open woodlind vegetatton—uan
unsuitable environment tor the Moun-
tamn Brushtail Possum.

The Common Brushtail Possum has
been the subject of many studies. partic-

ularlviin New Zealand where numerous

NATHIRS 201012
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MOUNTAIN BRUSHTAIL
Possums develop a thick,
luxuriant coat
that was once highly
sought after by English
hat-makers.

lll\'k‘\’tlg.ltl()ll\ OVEer many dL‘L.\dL‘\ h.l\'C

sought wavs to control them. In con

trast. there have been only two major

studies of the Mountam Brushtail Pos
sum—one 1 northern New  South
Wales 1 the earlv 19705 by Ric How
(mow' at the Western Australian Muse
um) at a site called Clouds  Creck,

which has simce been converted to a
pme plintanon, and the other, which
we began i 1991, ata 35-hectare site at
Cambarville m the Central IFhghlands
of Victoria.

Mountain  Brushtail

Studies of the

Possum m the Central  Fhghlands

region are  particularly mteresting
because the species used to be the tar-
get of a very actuve tur trade and the
strength of population recovery  may
give some clues to 1ts ability to respond
to present disturbance regnmes hike log-
gimg. The cool. wet chmate of the
Central Highlands regron means that
the restdent Mountam Brushtail Pos-
sums develop a thick. luxurant coat
that was once Inghly sought after by

English hat-makers. To capture anumals.

Short ears and a flattened Dog-like face are
key features of the Mountain Brushtail Possum.
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trappers used to lop the top oft a tree
tern and msert a wire noose into the
exposed pithy core. When Mountamn
Brusheails came to feed on the core.
they would be snared i the noose. For-
tumtely trappig ceased many decades
ago and anmnals no longer have o deal
with the prospect of keepimg anvone's

head warm other than therr own!

OUR STUDY SITE AT CAMBARVIL I
18 roughly 20 kilometres east ot

the town of Marysville, which s a two-

hour drive north-cast ot the centre ot

Mclbourne. It 15 one ot Victorias
wettest places. wath an average annual
ranfall exceeding two metres. Cam-
barville 1s the site of a tormer logging
village that once supported  several
dozen houses, a school and a sawnnll.

Now all that remams are one human

Almost 200 nest boxes have been established
as part of a major research project in the
Mountain Ash forests of the Central Highlands
of Victoria. However, hardly any are used by the
Mountain Brushtail Possum.

resident, two cottages, the shell of the
disused sawnnll 0 magmticent neigh-
bourmg stand of S0-menc-tll. old-
growth Mountam  Ash torest, and 2
thriving  population of  Mountan
Brushtal Possunms.

Much of our work on the Mountan
Brushtail Possum has mvolved repeated
trappig, marking and relese of ant-

mals. Our  greatest  trapping SUCCESS

- 'C
alwavs occurs when we bar our Wit

cage traps wath green ((Grani Smnth)

|l of
apples. perhaps because th smell ¢
ripenimg trunt makes them irresisnble ©

. ble that
toraging possums. e s also p wble th

: -
apples are less attractive o the num

2
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ous other mammals like the Bush Rat
(Rartus - fuscipes)  that occur in huge
pumbers - Mountam Ash forests.

Mountun  Brushtul Possums are
feisty charismanc creatures that are too
large and aggressive to handle without
causing signiticant stress to both pos
wms and handlers. We therefore need
to sedate them betore we can nark
them. check themr age and reproductive
status. take a small blood sample tor
aenetic amlysis, and  carefullv fic a
radio-collar for telemetry studies. In all
the vears ot our work. we have never
hurt or lost an anunal through our
meervention, and all of our study ani-
mals have been caught and re-caprured
many tmes.

The first stmkmyg result trom Cam
barville was the sheer density of am
mals—more  than  one ammal  per
hectare ot torest. which s signiticantly
higher than has been reported any
where else m the spectes™ distnbunon.
The population density at Cambarville
was also much greater than m sur-
rounding regrowth forest, which raises
the possibility that old-growth stands
are nmportant source arcas of voung dis
persing animals and theretore criucal
mamtainmg populanons of the Moun
tam Brushtail Possum over large parts ot
15 range. Fecundity rates at Cam
barville were also extremely Ingh. with
most temales giving birth to voung vear
after vear, even it thev had the previous
vear's voung sull hving m the natal ter-
ritory. Survival of voung was variable
between vears and sexes. Sigmticanthy
more male voung were born cach vear,
however temale voung were far more
likely to survive.

One amazing outcome of our trap-
pig work at Cambarville was the re-
discovery ot a number of anunals that
had been marked m an carher study m
the late 1970s by Victoran Govern
ment ¢ cologists John Seebedk and Bob

Warncke.  Thenr  tield-data

showed that these annmals were adules

books

when first marked, making them at
least 17 years old when we recaptured
them durmg the 19905, Also, the am
mals were trapped m the sanie places

they had been caught well over a

Mountail Brushtail Possums from the northern
Part of their range feed on nuts from the Bunya
Pine (Araucaria bidwillii).

Mountain Brushtail Possum

Trichosurus caninus

Classification
Family Phalangeridae.

Identification

Ac_iults up to 3.5 kg and occasionally 4.5 kg, head-body length 40-50 cm. Pelt
olive-grey to grey-brown through much of its range, although black, chocolate
and sandy-coloured animals may occur in north-eastern NSW. Similar to
Common Brushtail Possum (7. vulpecula) but has short ears, a flatter (Dog-
like) face, and males lack the brown-staining sternal gland.

Distribution and Habitat

From near Melbourne, Vic., to west of Gladstone, central Qld, throughout
forests of Great Dividing Range. Wet sclerophyll (eucalypt) forests in southern
part of distribution, and subtropical rainforest in central and northern parts of
its range, supporting numerous hollow-bearing trees and high-density wattle
understorey.

Biology

Breeds once a year in autumn. Females typically start to breed at 3-4 years
old. Max. litter size 1. Eats foliage (particularly acacias and tree ferns), and
also underground-fruiting fungi (truffles) and mushrooms.

at



decade carlier, These results make the
Mountun Brusheatl Possuin one ot the
longest-hved  and  most  sedentary
species of marsupuls, We can only
magme that the wer but haghly pro
ductive old-growth

Cani-

prime

torests at
barville are
real estate m the pos-
sum world and there
1s hedle meentive tor
anmuls o move

once they have set-
ded there.

Perhaps one of the
most  extraordinary
findings of our work
emerged when  we
racdho-collared  ani-
mals and began studving the wav they
used large trees with hollows as davame
dennimg or nestng sites. We followed
antmals to therr nese sites each morning

tor nearly two vears and tound that.
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OLD-GROWTH FORESTS
are prime real estate
and there is lirtle
[ncentive for animals
to move once they
have settled there.

over a pertod of a tew months, an d
vidual mav use more than 25 ditterent
hollow-bearing trees! In tact, the 10
radio-collared animals we tracked used
more than 110 ditterent hollow  trees
over the duration ot
[ his

the  study

result  was  totally
unexpected and
mav have occurred
because anmals
were trying to con-

b “ownership™ ot

ANy nest sites
witlun  therr home
range  as - possible
and therelby

exclude p()[clltl.ll

rivals  from using
those trees, Tt was casy to PILL\ the trees
that brushtails used  trequently—they
had an ¢ xtremely strong odour through
bemg marked wath urime as well as

scent from the cloacal gland.

I'he majority ot hoflow

used by o given animmal

shared with another poss

there were a tew tices o
TO SIN ADINLUES At ong tnm
neous use ot single

sums occurred only o

such as penods ot heavy
the UNIra [\U(l\ he 1Pl
Kilograms ot possun

sngle nest tree mad
place to be when the n

meted durmg bad winter

Like almost all species of arbore

the Mountain Brushtail Possum 1

user of tree hollows for denning
stites

marsupials
in extensive
d nesting




The movement of ammals between
different nest trees iy called “den-swap
pmg and it s common among  all
species of possums and ghiders. As dis
cussed - a previous arncle on Lead
beaters Possum (“Surrng the Possum™,
Natre Ausi, Autumm 2002), den=swap-
pimg may prevent owls from learnimg
the Jocanon of active nest sites, or it
mav be that ditferent trees have ditterent
thermal properties. In the case of the
Mountam Brushtml Possuim, statistical
aalysis revealed that den-swapping pat
terns were quite predictable and it
Proved possible to torecast when an am
mal wa going to move to a new den

site and which tree it was most likely to

X1t &
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occupy next. The results of the radio
trackimg work on den=swapping have
cnormous implicatons for forest man
agement  because  they  nghhght the
importance of retammyg a large numbae
of hollow trees on a logged site to
ensure the provision of adequate num
bers of nest sites tor the Mountam
Brushtnl Possum, as well as numerous

other hollow-using species

S()\ﬂ OF THE FUNDING FOR OUR
work on the Mountam  Brushunl
Possuim came from New  Zealanders

who were keen to tind a way of con
wollimg pest populations ot the Com

mon  Brushtul Possuim. Paasites and

An adult Mountain Brushtail Possum and
young. The young stay in the natal territory for
up to 18 months before dispersing.
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diseases ofter potential solutions, but,

extensive  studies of the Common
Brushtail had failed to identty an eftec-
uve control agent. A parasite or disease
that has co-evolved with a Common
litele

unpact, but one from the closely related

Brushtal  Possum  may  have
Mountain Brushtail Possum could be
highly effective. However, the only par-
asite we detected that appeared to have
any pathogenic eftects on the Mountain
Brushtail was a large nematode worm
that occurs m the hver. The Mountamn
Brushtail Possum s an mtermediate
host for this parasite. Presumably am-
mals become so debilitated by mcreas-
g worm burdens over time that they

eventually fall prey to the final (detinr-

uve) host tor this parasite—the Carpet

Python  (Morelia spilota). Because  this

parasite does not kill s meermediate

»ossum  host betore reproductive age,
4

and  because there are no  defintive
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pvthon hosts 1 New Zealand, 1t s
unlikely to be a usetul control method
tor Common Brushtails in the
the long winte cloud™. And besides.
New Zealanders would hardly want to
release vet another species (especially a
snake!) to thewr country, gaven that 1t s
already overrun with exotic pest verte-
brates.

Sice the Mountaim Brushenl Possum
lves to such a ripe old age and 1t takes a
long time for turnover i the on nership
of territories to occur, we plan to con
tnue our work at Cambarville well mto
the tuture. Despite  the long-term
nature of the work, exciting new resules
are never far away. For example, we
should soon have detaled paternit
maternity imformaton for the 189
nals we have caught and blood sampled
m the past ten vears. This will help us
deternime the mating svstem ot the

spedies and plece togc[hcr l»rccdmu I

‘land of

Like most species of arboreal marsupials, the
Mountain Brushtail Possum has a prehensile
tail that can be used like a fifth hand when
climbing.

cages among ammals. These analyses
will provide addiional maghes meo the
of what sull

biology and  ecology

remams  one  of  Australiy  poorer

Kknown marsupials.

FURTHER READING
How, R, 1981 Populanon parameters of
two congenente possums,  Irichosurus spp.

i north-castern NS Aust. ) Zool

29 205-213

Kerle, 4 2001, Possums. The brush-
tath, rmgeals and greater ghden
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The Mountain Brushtail Possum, has a deep,
thick coat—the reason the species was once
heavily hunted.

Lindenmayer, D.B.. Welsh, A.. Donnelly,
C. & Meges, R, 1996, The use of nest
trees by the Mountain Brushtail Possim
(Trichosurus caninus) (Phalangeridace:
Marsupialia). 1. Number of occupied trees
and frequency of tree nuse. Wildl, Res. 23
343-361.

Viggers, K.L. & Lindenmayer, D.B.,
2000. A population study of the Mountain
Brushtail Possunt, in the Central High-
lands of Victoria. Aust. ]. Zool. 48:
201-216.
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Stop Press

Latest studies have shown that the northern and southern populations of ‘the Mountain Brushtail Possum’ are in fact two
distinct species. The southern population (the topic of this article) is still referred to as the Mountain Brushtail Possum but has
a new scientific name. It occurs in Victoria, and possibly also southern New South Wales. The northern population remains T.

caninus, and occurs in Queensland and at least as far south as Newcastle in central New South Wales. Its common name is

now Short-eared Possum, to reflect the most obvious physical difference between the two species. (The Short-eared Possum

also has a longer tail and longer feet, as well as other subtle morphological differences.) Genetically, the three species of
brushtail possums (including the Common Brushtatl Possum, T, vulpecula) are equally distinct from one another. The results are
ach, J. & Viggers, K L. (2002). Geographic dimorphism in the Mountain Brushtail Possum

published in: Lindenmayer, D.B., Dub |
pecies. Aust. J. Zool. vol. 50 {in press).

(Trichosurus caninus)—the case for a new s

NATURE AUSTRAITA SPRING 2002

9









THE GREATEST
Austraha’s biodi-

HEAT'S

threat o

versiey? Most experts would
nommate habicat loss. but the correct
answer navo well be exone mvasions.
That's a4 pomt to ponder as we wat to
rid atselt of che
Ant

see 1t Australia can
I{Cli
(Solenopsis invicta).

Fhis ane s arguably the worst pest

dreaded Imported  Fire

ever to blight Australa’s shores: an eco-
villamn that could out-do even the Rab-
bic and Fox. In the United States s the
msect that sends children screammg
mdoors, starts fires. kills farm annals,
destrovs computers. renders parks unin-
habitable. sends real-estate values plum-
metng and clunmates rare tauna. e
sounds ke something trom an “N-
tiles™ episode but ats real. Not siee
World War 2 has Austraha’s way of hite
taced such a dire chreat. At sk s the
casual premie. the backvard barbie. bare-
and rubber

toot strolls.

thongs. The Federal Government savs

outngs m

that fire ants. it not clinmated. will cost
Austraha $6.7 billion over the next 3 0
vears.

The Re sdmported Fire Ant s native
to South America where 1t causes few
problems. In the 19305 1t somechow

reached Alabama. and since then has

98

been spreading steadily across North
America. Ie s now reviled as the worst
pest i the southern Uimeed States, and
cach vear 11 mnlhon Americans are
stung and US$2.7 ilhon spent on con-
trol.

In February 2001 Red Imported Fire
Ants were tound m Brisbane. Surveys
later showed that rhcy had \pr'c.ld JCTONS
more than 700 properties m 58 suburbs.
In Wacol. the worst-attected  suburb,
nests extended over 45,000 hectares.
Many homeowners had been enduring
stings trom the oy ants without know-
g what they were. One fire-ant stung
151t too bad—like a1 brush wicth net-
tles—Dbut they crawl mside clothes and
appear to sting o umson. bringimg
agony and raising blisters. Some Bris-
bane resdents had been torced to aban-
don gardenmg and mowing. and chil-
dren had o play on the streets because
lawns were unsate,

The Mail

much ot the mvasion. runnimg dranat-

Brisbane  Courier made
1w CKiller Ant arncles, but the media
tarther south made hght of it all. despite

climate modelling to show  that fire

In areas of Brishane the density of fire-ant
nests has reached one in every two square
metres.

the Australian contment. wonrding only

the drier outhback regions and lofuer

have  already

1 pot plant

mountains.  Fire anes

reached  Mcelbourne
brought trom Brisbane. lchough those
tews were soon quelled ¢ olontes ravel
about m pot plines, lo ot soil and
other garden supphes, and! queens huech
ndes on trucks
Australun authornioes
1. Hve=vear

jer way, run

that a muassive S123

eradicanon campaign i )
yent of P

by che Queensland Dep
1| Govern

nary Industries. The te

RING 2
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ment and every Austrahan State has

contributed. Growth-immhibiting baies

are: dropped regularly around tens of

thousands of Brisbane homes m what
consututes one of the largest eradica-
“9” cttorts ever undertaken anywhere,
The idea s that queen ants cating the

b.
Ill[\ Wil stop laying eggs, leading to the
death oof colones,

F”“ RIMARKABLT .

Fhey are drawn to electric ticlds.,

and Nor
t M North America are known to
ld jiegry mside

ANTS AR

.lll'<k‘()l]\llll()l]('l‘ units

J
nd Computers,

rumig  them.  They

‘A
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congregate around tuses and switches,
triggerig short arcuits and fires. They
often cause the talure of trathie hghts,
arport landing hghts. telephone june-
von boxes, meters, pumps and other
clectrical wmes. Abandoned nests can
cause subsidence under tootpaths and
roads.

On farms they do some good by har
VOSEINE poesty nsects and acrating sol.
But anv benetits they bestow are out-
werghed by the costs. In North Amen
ca they timel mside frnts and preyv on
seeds, sometimes destroving - whole

crops. They swarm over trut-pickers.

Fire-ant colonies contain hundreds of
thousands of individuals. Here the queen is
tended by worker ants.

Fhev rum sprnkler svstems and hoses.
Worst of all. they attack newborn am-
mals, sometimes killig toals, calves and
chickens. Sluggish or mmobile anmiuals
are stung around the eves and blinded.
Farmers have to porson ants - pens
where stock give birth.

I'he harm done o farm ammals has
ity parallels mside torests. In North
Amertca the ants are impheated - the
dechnes ot manm spedies. ey prey on

hatchlings ot alhigators, terrapims, sea
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(Top and above) Captive colonies of fire ants are maintained within infected zones
Department of Primary Industries Laboratories at Wacol. Fecundity of these coloni'e
compared with wild stock to gauge the effectiveness of growth inhibitors which wi
control the outbreak. (Right) Alone on the corrugated surface of a fingertip, a Red I
workershowsiits true qilllellsi0||s. The Department of Primary Industries extensive
awareness program strives to overcome the perception that this potential disaster
packages. Workers are only three to six millimetres long.

in the

scanbe

Il hopefully
ported Fire Ant
public

comes in large

R T

turtles and ground-nesting biys. Stug

1es have shown that dcg:r produce More
young i places where fire ant gre cof
trolled, and the ants can remove 75 per
cent of ll]\/Cl'[Cb_l'.l[k: sfrom mvaded |£lnd,
leaving behind far fewer msects for hun
gry birds and hzards. Red Importeq 5l
Ants wreak harm both as predators ang
competitors, displacing other ane speces
over wide areas.

I Australia meroduced  vertebrages,
like the Fox, Catand Brown Troye, gpe
mplicated m the ¢ xmcetions or declines
of many animals. But this nav exotie
predator—a timy ant—1s set to jon their
ranks. 1t the baiting i Brisbane fails. fire
ants will advance across Australia and
wildlite will sutter,

A study m Flonda tound a 13 per cent
decline i numbers ot Loggerhead Tur-
tle (Caretta carerta) hatchhngs emerging
from fire—ant-mtested nests. The Log-
gerhead 15 an endangered species
Australia, and tire ants. af they reach
important rookeries such as Mon Repos
near Bundaberg, will add to their woes.
Another American study reported harm
to the endangered Least Tern (Sterna
antillarum) at the nest. Australia has two
rare terns—the Litde Te rn (S, albifrons
sinensis) and Fairy Tern (8. nereis)—that
may be set to sutfer m the same way.
The Plams-wanderer (Pedionons torgua-

tis). an endangered bird contined mam-

v to grazed paddocks m south-esstern
Australia, could find atselfae grave nisk.
Other endangered species to worrn
about mclude the Grassland  Earless
Dragon ( Iympanocrypns lineata pmqun‘u]-
L)), Adelade Blue tongue (iliqua ade-
laidensis) and - Western Swamyp - Turtle
well as the

vulnerable Striped Legless Thzard (Delma

(Pscudemydura wmbrina).

impar). Rare anvertebrates are also At
risk. mcludimg snals, anes and ako but-
terthe s that relv on native ants to tend
ther larvace. |

Other ammals won't be at risk of
¢ xtingion but therr lifestyles will sufter:

Fire ants in Brisbane have reached den-
two square

siies of up to one nest p _
A\ Ill

Pantul

become a tact of lite

me wes, Iil‘c n SHngs
m.n'x‘upl.ll.sx
ground-dwelling  birds. repuiles aud
y behaviour
\'L‘gk‘[.ltl()ll
Ausgralin B

of plants=

trogs. leading to change

and habiaac use. Ay we

structures  will - change

unustal m that vase numbe
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TRAMP ANTS DON'T TURN UP BY ACCIDENT , HE SAID.
“Ihey are an inevitable consequence of international trade.

If you''re moving millions of cargo containers
aronnd the world, it’s going to happen.”

more than 1,500 species—rely on native
ants for seed dispersal. Ants carry seeds
underground and cat the fleshy attach-
ments (ckuosomes), thereby protecting
the sceds from fire. Fire ants will dis-
place nanive ants and skew torest regen-
eration.

How serously  wildhife sutters will
depend upon how successtully the ants
mvade mract habueats. In North Amen-
ca tire ants are contined largely to gar-
dens. parks. farms and other disturbed
settings. The tlving queens that tound
new colonies like to nest m the open
near water. and when they do lind
inside forests thev often choose clear-
ings with dams. They infest camping
grounds and walkimg trails buc seldom
That held
true unal the 1970s when a new torm

penetrate natural  habitats.

of tire ant appeared m America, one n

which each nest holds many queens
mstead ot just one. These polygyne

Solenopsis invicta

Classification
Family Formicidae

Identification

(multi-queen) ants have smaller colonies
than ther single-queen  counterparts,
but
rather than territorially detended. Ane

their nests are nterconnected,
densities can reach 30 tmes that of the
native ant tauna they displace and ten
that ot the

queen) form. In heavily mfested areas

tmes monogyne  (one-
99 per cent of ants are fire ants.

Polvagvne fire ants often form new

nests by buddimg, m which a group ot

ants excavates a new nest wichin striking
distance of the old. In this way they can
move trom clearings into torest. Cas
Vanderwoude, the  entomologist m
charge of Brisbanes tire-ant eradication
program, told me of finding polygyne
tire-ant nests extending right across
200-metre strip ot Brisbane forest. He
expects that polygyne fire ants can pen-
ctrate intact eucalypt torest (but not
ramtorest) and, at lett unchecked. will
exact a dramatic toll on wildhte. Aus-

Very small reddish ant, 2-6 mm long. Difficult to distinguish from some native
ants. Native Solenopsis species also occur in Aust., as does the Tropical Fire

Ant (S. geminata) from North America.

Distribution and Habitat

Native to South America. In Aust. thought to be confined to Brishane area.

Biology

Forages by day or night over ground and sometimes in shrubs or low in trees.
Largely inactive during cooler months, and even during warm weather may
confine foraging to brief periods. Defends nest with great vigour, stinging in
large numbers. Attacks and overpowers animals up to size of foals. Also eats
carrion, seeds, fruits, leaves, roots, bark, nectar, sap, fungi.
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traha has the worlds richest fauna of
lizards. many of which cat ants. A pre-
Iimmary study conducted - Brisbane
tound o complete absence of hzards

trom a tire—ant-mtested site.

RISBANE  HAS TWO MalN
-Bmtb\[.mon\ of Red Imported Fire
Ants. one centred on the Port of Bris-
bane and the other around the southern
suburb of Wacol. The ants near the port
are monogyne. the Wacol ants polvgy-
ne. DNA

could only have come trom Argenuna,

work  shows that the litter
whereas the port ants came trom Braail.
cither directy or mdirectly via North
America. Eicher wave we are lett with
the chilhng thought that Brisbane was
mvaded twice by Red Imported Fire
Ants 1 a few vears.

Flow chey arrived s anvones guess,
The Wacol ants presumably - travelled
among industrial goods. perhaps m
stacked terracotta pots or maide o ship-
ping contamer.  The ants around the
port may be descended tromn a queen
that tlew ot a ship. e could have -
North

attached to second-hand tarm or ndus-

elled trom America o carch

trial machwmery. | luge loads ot so1l reach
Australa on cquipment. In 1996 an all

rng trom lexas (0 State with horntic

fire-ant problems) arrved an Adelade
with 14 tonnmes ot carth attached. Aleer-
natively, fire antes could have nested mor
aganst the base of a shipping contamer
that was left on the ground m Anericd.

burrowed mnto

[he ants could have

dried mud or carried soil o a areviee

to create - damp home, |

‘ A g
Fhe tire-ant mvaston piises Unseik

lived by trade

questions about the role :
| he

oblems.

m spaswning .
are often

new }‘L‘\(

rade

cconoe benetits ot tree
lwuded. but the hidden coss—potenti
Iv billions of dollars my this case—1e 4l
dom acknowledged. Invon brolog

S P Ipete
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Red Imported Fire Ants forage mainly over the
ground but also in schrubs or low trees.

Dennis O’ Dowd tfrom Monash Univer-
RIs discounts  mcremental imprm‘c-
ments m quarantine as the antdote to
rravellimg ants. “Tramp ants don't turn
up by accrdent™, he sad. “Thev are an

mevitable consequence ot international

wade. It youre moving millions of

cargo contaimers around the world. ity
gomg to happen.™ He has worked on
Christmas Island, where the ecology
has been rumned by Yellow Crazy Ants
Anoplolepis gracilipes) meroduced there
many decades ago. During 2001 chese
ants appeared n Carrns, and an eradica-
ton campaign 18 now under way.

The tire ants at the Port ot Brisbane

were tirst identitied by Chris Burwell of

the Queenslimd Museum. Both he and

Vanderwoude expect Austraha to be
mvaded next by the Litde Fire Anc
Hasmannia - awropunctata).  or  Electric
Ant. a mean-stunging Latin American
species that now thrives m plantations

New
other Pacitic islands. Quarantine ento-

and forests on Caledonia and
mologist Bill Crowe told me these ants
are regularly mtercepted at airports.
“I'm tarly contident thereN been a
huge increase m the amount of ants
commg m on cargo . he sad. Lictle
Fire Ants. unhke thewr larger red rela-
uves. will thrive m our ramtorests.

The mimmediate concern 1s whether
Brisbane’s fire-ant eradication succeeds.
Vanderwoude s supremely contident
but other biologists harbowr doubts. In
North America fire ants prove very dit-
hicult to eradicate even trom small areas.
Every: Brisbane property within the
mfested zones will be baited 12 omes
over three years with tollow-up mspec-
nons tor another two years. The big
fear 15 that nests may occur well outside
the mapped area. that tire ants are tes-
termg away on roadstdes and m clear-
mgs somewhere far atield. | worry
about the DNA evidence mmplyig that
fire ants mvaded Brisbane twice within
five years. Even it Austrahia’s enormous
and expensive eradication etfort suc-
ceeds, we can expect fire ants to revisit
our shores (along with other ants).,
gan and agam 0 coming years. Van
derwoude certanly  expects them to

fewrn. “We know that they will”, he

NATURE AUSTRALIA SPRING 2002

sand. Austrahais locked o a war agamse
toreign ants that will never end.

FURTHER READING

Pabres, G & Brown, 11, 1978, The
recent introduction of the pest ant
Wastannia auropunctata rmro New
Caledonia. ] Aust. Entomol. Soc. 17:
139—142.

Nartrass, N & Landenwoude, €., 2001, A
preliminary iestigation of the ccological
cffects of red imported fire ants (Solenopsis
mvicta) in Brishane, Australia. Ecol.
Muanage. & Restor. 2(3): 220-223.

Uinson, S.18., 1997, hasion of the red

imported fire ant (Hymenoprera:
Formicidae): spread, biology, and impacr.
Amer. Entomol. 43: 23-39.

Hojerk, D2, Allen, C.R., Brenner, R,
Forys, AL Jowvenaz, DD & Lz,
R.S., 2001 Red imported fire ants: impact
on biodiversity, Amer. Entomol. 47:
16-—27.

Tiat LOW IS A BRISB ANE-BASID
BIOLOGIST AND WRITER, WHO
WARNED IN 1999 (IN HIS BOOK FER AL
FUTURE, PENGUIN) THAT AUSTRALLA
FACED A GRAVE THIREAT FROM NIEW
PESTS, FlE CrENIRS THIE FIRE AN
ENVIRONMENTAT ADVISORY GROUP,
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BARE BONES
BEAKED WHALES
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THIS FINDING CONFIRMED THAT
LONGMAN’S BEAKED WHALES REALLY WERE

N OIR8E82 11l ALY

lower jaw ot a strange whale
M. l\.l},

northern Queensland. No

SKUILI

were  tound  at

one ever saw  the ammal
these bones came trom, but we can
magime gt, sick and weak, drifting wiath
the currents through the coral outcrops

of the Great Barrier Reef. and tinally

coming to rest on the beach, where 1t

died. In che months that tollowed, s

flesh would have slowly decomposed or

been caten by birds and other annmals
until just the boies were lett, to be seat
tered by the waves. Only through
luck did the <skull
Iving there on the sand, unul it was col
lected by M LW Rawson, and donat

stroke o reman,

OUT THERE, SOMEWHERE.

¢d to the Queensland Museum. When
Heber AL

Curator. wrote about the whales of this

L ongiun, the Museum’s

arca m 1926, he reabised that s skull
represented a new species of whale,
previously unknown o saence. He
called 1t Mesoplodon paaficus, or the
Paciic Beaked Whale, although e s

now otten reterred tooas Longmans

Artist's impression of Longman’s Beaked Whale; an adult female (1op) and juvenile. based on information from recently discovered specimens.

HALUR
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Beaked whales (family Ziphndae) are
the least known of all whales. Twenty
one species are currently recognised.
but most are known trom only a hand-
ful of stranded animals and  skeletal
materal in museum collections. Sight-
ings at sea are generally rare, due o
their deep-ocean distribution, clusive
behaviour and possible low numbers.
Examination of the stomach contents of
a small number of animals suggests that
they feed mainly on deep-water squids
and fishes. and even crustaceans and
These

12

startishes  trom  the scafloor.
whales, which range trom 3.5 to
metres 0 length, may be some of the
deepest divers known. Dives to over
1.000 metres in depth, lasting over an
hour, have been recorded tor some
specles.

Most species of beaked whales have
only a single pair of teeth, set in the

lower jaw. Generally these teeth devel-

In 1955,

a second skull
and lower jaw of a
Longman'’s Beaked

Whale were discovered
ar a fertiliser factory
in Somalia.

op and erupt through the gum only m
adult males. In females and juveniles,
the teeth remam buried m the gum,
such that the annmals are  eftectively
toothless. (Only m a very tew species
do both males and temales have erupt-
ed teeth.) Studies of scarrnng patterns
suggest that males use their tusk-hke
teeth as weapons to fight other males,
perhaps tor dominance or tor access to
tood or temales.

The size, shape and positon of the
tecth, together with  teatures of the
skull, are mportant - disunguishing
ot beaked
whales. However, as only adult mules

the many  ditferent types

have erupted teeth.
and quventles otten
ssection to deternune spectes

is is clearly not an opuon

teimales require

caretul di
identity. Th
when dealing .
~Even with dead animals. there 1s
potcntiul tor misidentifica-
¢ known

with live stranded am-

mals
stll a large
tion because most species ar
from only a small number of specnnens
(think of the large difterences i{]
appearance petween people trom dit-
ferent parts of the world, yet we are all
one species!). Also. diagnostic features

may be ;l}\}‘;ll'c‘l]t ()I]l)' m omature ani-

the heads of

mals, and males and females ¢y, b
5
Jppearance (SC‘Xual
dimorphism). Even the  experg o
n
make nustakes.

quite ditterent 1n

Atter the discovery of the sky| a
Mackay (which s known as the ‘holo-
type’—the specimen tfrom whch
species 1s hirst described), there were no
turther reports ot Longman’s Beaked
Whale for many years. Some SCIe NSt
felt that Longman may have beey
wrong in thinking this skull represented
a new spectes. In 1937, Henry Ravep
(American Muscum ot Natural Hiso-
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rv) proposed that 1t was just a Pacitic
Ocean form of the North  Atlantic
Trues  Beaked  Whale  (Mesoplodon
mirns). In 1962, Charles McCann of the
Domimion Muscum (now the Museum
of New Zealand Te Papa Tongarewa)
suggested mstead that it was the old,
damaged skull of 4 tenale Southern
Botdenose Whale  (Hyperoodon plani-
frons). This debate was finally resolved
m o 1963 by Curtis Moore
(Chicago Freld Muscum). Using fea-
tures ot the skull, he showed that L ong-

mans Beaked Whale was indeed a dis-

Joseph
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tnct spectes. He even tele e was suth
caently ditferent trom other beaked
whales to be put mto a new genus,
Indopacetus.

In 1935, a second skull and Tower jaw
of 1 Longmanys Beaked Whale were
discovered at a fertliser factory in
Somaha, on the castern coast of Afrea,
A deseription of this specimen was not
pubhshed unul 1968, so 1t was too late
to be ncluded i Moores paper. How-
ever, 1t did contirm that Longman’s
Beaked Whales really were out there.

somewhere.

In the laboratory at the Queensland Museum,
the skull of Longman’s Beaked Whale from
Mackay awaits the author who will use a drill
to obtain a sample of hone powder for DNA
analysis. For a specimen approximately 120
years old, the skull is in good shape.
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Smce discovery of the Somalian spec
mien, there have been no  turther
reports of Longman’s Beaked  Whale.
As the species s known only from two
skulls. we sall have hiede 1dea about
what these anmnmals look like. Based on
comparative skull size, they are proba
bIv about six to seven metres long and,
tfrom the empry tooth sockets m both
specumens. we know thev have a smgle
pair ot teeth set at the tront of the lower
Jaw. The size of the Mackay skull sug-
gests 1t may have been an adule male.
while the smaller Somahan skull, hkely
from a vounger anmal, was possibly a

temale.

VER 1L LAST SIN YEARS. | HAVI
Ocompxlcd a DNA reterence data-
base tor beaked whales as an aid to
species 1dennticanon, and to learn
more about thewr evolutnonary relanon-
ships. Although many hiving things are
ditficult to adennty tfrom  external
appearance. the denuty of an organism
alwavs remams etched i the code ofits
DNA. Using a series of computer pro-
grams. the DNA sequence trom an
unknown “test” specunen can be com-
pared to sequences trom known “refer-
ence’ specimens  to determme s
spectes identiey.

All reterence specimens used i the
beaked whale database are vahdated by
diagnostie skeletal maternal or pho-
tographs held m museum collections

and archives. This has been possible

68

only with the help of a large number of
collaborators m amam usctms and

umversities around the world: As DNA

can be obtamed trom ahnost am biolog-

ical material, this database can be used

to determme the speaies wdennny ot 4

dsd
beaked whale. whether at sea. strandeg

no mtter what age

ahive, or long dead.
be. s

or sex, or how decomposed 10

. . be
long as a sample of some sort can

that m most

obtamed. (Note, however 1
o

States of Australia a permit s requires

- tront
handle  or collect am wernal

marne manunals {

uaes
Although the database oW nd
The author looking at the results
automated DNA-sequencing run
Longman’s Beaked Whale holoty
South African spectmens.

an
luding the
and new
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reference DINA sequences trom all 21
known species of beaked whale. 1t took
a long ume to get to tns pomt. Unul
recently. several hard-to-find  species,
mcluding Longmans Beaked Whale,
were nussing. Tis meant that, tor a
while, some test speaimens could not
be 1denafied with certainey. This was
the case with two beaked whales that
stranded on the Indin Ocean coast of

South Africa
1992

one m 1976 and one
Both of these mmmals were 1den-

tfie »
fled v Southern Botdenose Whales

fro Ji
M therr external morphology.  In

/\Ugu\[ Ii)l)().

DNA was extracted from
the skele

s tal remais of these specinens
ur

} prismgly. the results of my analyses
\]()\\(_‘d [Il.]l

these anmmals were not
Soy

thern Bottlenose Whales. nor am

ATURE AUSTRALIA SPRING 2002
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ot the other speaies I‘L‘l‘l'c\cll[cd m the
database at that nme.

In December 1999 1 viated  the
Queensland Muoseum at the mvitation
ot Steve Van Dvek, the Semor Curator

ot Vertebrates. My anm was to obtan a

bone sample trom  the holotype of

Longman’s Beaked Whale for DNA
analysis. Steve seemed very enthusiastic
about the adea when | first approached
him, but Liter contided that myv request
had come as a bit ot a shock. Given the
extreme value of this umque specimen.
he felt it was akim to an art student ask-
1N PETTISSION to scrape pamt trom the
lips of the Mona Lisa to check at he

was emgnmatic! Clearly,

simile really
was mportant that the skull be dam

aged as hulde as possible.

A pod of what scientists now recognise as
Longman’s Beaked Whales off the Maldives in
the tropical Indian Ocean. These animals are
very similar in appearance to Southern
Bottlenose Whales, a species found only in
cold temperate waters of the southern
hemisphere. This photo suggests that
Longman’s Beaked Whales may not be as rare
as first thought.



I had been successtul previously m
extracting DNA from whale teeth and
bone. A hand-held clectric dnll with a
fine dnll bit, can generate enough
matertal tor genetic testing. Only 0.01
gram 1s needed. about the same as the
head ot a matchsuck. The dnlling must
be done very slowly to avord generating
heat. which can destroy the surviving
DNA. Atter an anml 18 long dead.
DNA 15 usually better preserved m hard
assue (teeth and bone) than m soft ts-
sue (skin and muscle). which decom-
poses rapidlv. However, DNA 1s gener-
ally: better preserved i teeth than
bone due to their dense mineral struc-
ture. In this case there was hitte choce
as no teeth had been tound with the
Mackay skull. The age ot the specimen
(over 120 vears) was also a problem, as
was the fact that 1t had been tound as
bare bones on the beach, much weath-
cred by the sun and sea. All these tac-
tors act to break down the DNA mto
smaller and snuller  tragments, unul
almost nothing remams. My chances
did not look very good. but experience
had shown that every specimen 1s dif-
ferent. and vou never know it you will
be successtul unul you give 1t a try!

With Steve watching over my shoul-
der. | caretully dnlled three small holes
i an already broken section of the pre-
maxilla. a bone that torms part of the
rostrum or beak ot the skull. Fortunate-
Iv 1 beaked whales this bone can rival
the teeth m density and hardness. 1 col-

lected the small amount of bone pow-
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THE NUMBER OF
Longman's Beaked
1 hales lnown to the
world had doubled

instantancously!

der in a foil tray. and took 1t back to the
University of Auckland, New Zealand,
tor DNA any
potential contamimation from ‘modern’
whale DNA. such as that trom hving
animals or recent strandings, all our
ancientt DNA work 1s done 1 another
laboratory, on a ditterent tfloor trom the

extraction.  To avoid

main laboratory, using 1 completely
separate set ot chemicals and reagents.
Sumgent procedures are followed to
ensure evervthing is kept as clean and
sterile as possible.

In this ancient DNA - laboratory, |
attempted to extract DNA - trom the
Longman’s bone powder. Enzyimes are
used to digest the bone and cellular
matertal, and any DNA remaiming 1s
then bound to small grains ot silica (like
powdered sand). The silica holds the
DNA  tragments immobile while they

are washed clean ot cell pieces and

debris that have buile up m the spect
men over the years. The DNA 5 fhe‘
released trom the silica, and yseqd " !
template tor Polymerase Chain Reaca
non (PCR) amphfication. PCR can b;‘
envisioned as a sort of ‘moleculyy phe-
tocopying” technique, where eycly copy
ot a DNA sequence serves as g templage
for makig turther copies. If any DNA
is present m a specimen, the end result
of PCI s millions of copies of the
IDNA tragment of mterest, sufficient (&
We  were
lucky! A small amount of DNA

successtully extracted trom: the Loy,

sequencing  and analysis,

man’s holotype, and the sequence data

added to the reterence database.

O OUR SURPRISE, WHEN A NEy
I series of DNA analvses was run,

now including the sequence data from
the Longman’s holotyvpe as well as the
two mysterious South Atrican animals,
the results indicated that all three were
the same species. The number of Long-
Beaked Whales known to the
world had  doubled mstantaneously!

mans

Also. we could now see for the first
ume what this species looked like. as
photos had been taken of the South
Atrican animals at the time of stranding.
As expected trom the mital nisideno-
tfication. there was a strong resemblance
to the Southern Bottlenose Whale, at
least with voung animals. This suggests
that other Longman’s Beaked Whales
mayv also have been misidenttied as this

spectes. A sinular suggestion was made

NATURLE AUSTRALL



v Robert L. Pioman and co-authors
1999, based on observanons of unidenti-
tied “bottenose-like” whales i the rop-
wal Indo-Pacitic Ocean.

It remams unclear. however. whether
Beaked Whale

constdered a member of the genus Meso-

I ongman’s should  be
ploden or the sole member of 1ts own
genus. Indopacerns, Although similar
bottdenose

skull

nonetheless suggest o hnk wich Veso-

L‘\(L‘l'lldl appearance to

whales. some  teatures of the
plodon beaked whales. Future analyses,
using longer DNA sequences trom tresh
Longman’s Beaked Whale maternal. ma
help to resolve this question.

So perhaps Longman's Beaked Whale
s not as rare as we thought. but rather s
otten not recognised due to 1ts morpho-
logical similaney wath a more connmon,
better-known species. Such a scenano
can pose a sertous danger to many poor-
v known species. It threatened directly
by hunung or madental rakes. or mdi-
rectlv by habitar destrucnon, such
species may become exunct betore ther
plights realised. For this reason, m addi-
non to the collecnon of tradinonal mor-
phological mformaton. DNA  protiles
should be compled tor endimgered
orgamsims wherever possible. Overall, 12
spectes of beaked whales are found m

yet

Artist's impression of a Southern Bottlenose
Whale. Longman’s Beaked Whale may be
difficult to distinguish from this better-known
species.

NATURE AUSTIRAITA SPIING 2002

Longman’s Beaked Whale

Indopacetus pacificus

Classification
Family Ziphiidae (beaked whales). Some consider this species to be a member
of the genus Mesoplodon rather than Indopacetus.

Identification

Large whale with dolphin-like beak; approx. 6-7 m in length. Only two teeth,
set at tip of lower jaw. As far as is known, teeth erupt from the gum only in
adult males, and females and juveniles are effectively toothless. Large
bulbous forehead (melon). Similar in appearance to Southern Bottlenose

Whale (Hyperoodon planifrons).

Distribution

Deep offshore waters of the tropical Indo-Pacific Ocean. Known to date from

only a few specimens.

Biology

Deep diver, feeding mainly on squid (based on what little is known about other

species in family).

Status

Unknown. Possible threats from entanglement in shark nets, incidental takes
by fisheries, and high-power military sonar.

extremely rare. In this age ot genetic
engimeermg and  Mars Landers. 1t s
sobering to realise how hede we sall
know about these emgmatce annnals,
Iving out there m the deep waters oft

the Australian coast.

FURTHER READING

Dalebonr, NCL. van Helden, A Tan
Hacreheek, K. & Bakern (2N, 1998,
Molecular generic rdentitication of southern
herispliere beaked aehales (Cetacea:
Ziphiidac). Molec. Ecol. 70 687-694.

Moore, €20 1968, Relationships aimnong
the Tiving genera of beaked whales .
Freldiana Zool. 33: 209-298.

Pitman, R 1., Palacios. DN Brennan,
1., Balcomb, K.C. 1o & NMiyashaa, 7l
1999, Siehnies and possible identiry of a
bottlenose whale mi the tropical Tndo-
’.h{ll\('.' |Ild0p.l(ctl1\ }\.lk‘llik'll\: Mar.
Mam. Sar 13 331-549.

I MEREL DALEBOUT HIAS JUSI
COMEETED HER Pre b At i

UNIVER SHTY OF AUCKIAND, NZ.,
INVESTIGATING ENOLUTIONARY
ICEEATIONSETR SAND SEP L UES DIVERSELY
IN BEAKED WHALES, SHIE WOULD TR
TO THIANK STEVE Van Dy ok, Vi
COCRCROPT AND GRATTAN ROSS TOR
VNUABLEE DINCUSSION AND ACCESNS 1O
SIECINTENA,

n
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On a per capita basis, Australians generate more greenhouse gas emissions than any
other nation. Some of the major sources are road transport, power generation
(especially hydro-power), heavy industry, land clearing and flatulent livestock.

This picture was taken at Wollongong three to four years ago.

pictures
that bite

BY REG MORRISON

—T
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The gradual decay of drowned forests such as this one in Lake Mulwala, Victoria, 1s a rich source of methane, the most potent and
dangerous of all natural greenhouse gyases.

AUSTRALIA SPRING 2002

13



Iz

Dazzled by morning sunlight, this Common Brushtail Possum (Trichosurus vulpecula)
epitomises the plight of wildlife all around the world as the growing human population
reduces the natural environment to a sterile parody of itself.

If an insect had inflicted this damage on one of Tasmania’s ancient rainforests, no expense would be
spared to eradicate it. This, however, is an example of clear-felling by wood-chippers near
Scottsdale in north-eastern Tasmania.

il
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Australia’s most polluted river, the King, in south-western Tasmania, used to wind through dense Gondwanan rainforest. Nothing lives
now among the pools of toxic mine effluent that fringe its rotting, treeless banks

15



THE SECRET LIFE OF PLANTS

After dark

Forwhar could be called the “acid-caters”, night-time

s party-time.

HEN ASKED BY A LATE-
night radio host about what
plants do at mght, my tirse

“Not

flowers buzz with pollinators,  buds

TCSPOISe WS much™ By day,
open. leaves unturl, and voung stems
head skvwards toward the hght. But
when the sun sets. the party's over. Or
15 167 Plant hives are as varied as our own.

Lets start with cthe nime-to-fivers,
those plants that work hard all day
(albert baskmg i the sun) and then shut
up shop tor the mght. A wpical plant,
sy a gum tree or a rose. spends the day
usmg the sun's energy to convert carbon
dioxade trom the atmosphere mto oxy-
gen and sugars. a process appropriacely
called photosynthesis. These nme-to-
fivers also “respire’, like we do, durmg
the day and mght, takmg 1 oxygen
through breathmg pores called stomata
md extracting energy tor growth trom

While

durmg the day s overwhelmed by pho

ther sugar stores. I'L‘\'Pll'.l[l()l]

tosvnthesis (at a rato ot 30 to 1), at

night more oxvgen 15 consumed than

carbon dioxide. Happily, the levels of

oxvgen taken up are so low that there s
no shortage of oxvgen at night tor us.
(That old practice of removing tlowers
trom sick rooms at mght was thus m
vam')

For what could be called the "acid-
caters’, night-tme s party-ome. These
plants soak up carbon dioxide at might.
store 1t as acid, and then convert ic back
to carbon dioxide again durmg the day
so they can use 1t with sunhght to pro-
duce sugars and oxvgen. Why do they

do this? You get a hint by the sort of

plants that do div most cact, some
succulents, naave rock hihes (Dendrobi-
um spp.) and some ot the bromehads
(such as the Pmeapple. Ananas comosus).
I'hese are plants that need to conserve
water. It they opened thewr pores during
the day to take m carbon dioxide. they
would dehydrate. Instead they open up
n the cooler mght an, caprure then gas,

then “eat acid” when the sun rises,

BY TIM ENTWISLE
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The rock lity Dendrobium speciosum eatg acig
during the day. By opening its pores only at
night, this orchid can survive in dry, rocky
hahitats.

Fhis type of photosynthesis i geneq
ntally
voke

acid-
metabolising plant). Alchougl thys Coni-

plex cycle has only recently been gy

cally determmed but environme
controlled  (high  ramfall will
normal  photosynthesis g

understood, Benjamm Fevne wrote .
the Linnean Society of London my 183
of s discovery that leaves of certyy
succulents tasted tangy i the mormng
but were bland by nudday. )

Even the nme-to-tivers do more thay,
Just - controlled-breathing  at e
Leaves told and curl, Hlowers turl. \5(/],\
risk damagimg vour beauntul petals or
soft leaves when there 18 nothmy tor
them to do? The birds and bees that
assist - fertuhsation are not active and.
unless the plnt s mto acid, there 18 no
acovity on  the  photosvnthess tront,
Any contraction of plant parts will also
water loss,

reduce Night-shy  tlowen

mclude garden bulbs such as culips (idi-
paspp.) and  crocuses (Croais spp.l.
nanve sun orchids (Thelynnra spp.). and
vartous darsies trom Austraha and che-
where. And cheek out vour overgrown
veggne (Danens

carota) droops 1ts entire tlowering struc-

patch—the  Carrot
ture at night.

Other plants close up at mght to keep
msects . rather than out. The mot
well-known of thiy “bed-and-breaktast’
club s the Amazon Lily (Fierora ama-
zonica). s tlowers apen whiteo sdented
and warm. Beetles love thrs mix and are

attracted  nade  the bloom: Thae

become preoccupied wath tood and sex,

obhvious to the tact that as mghe talls

the flower not only closes, but abo
withdraws under the surtace ot the
water.  Next  mormng  the  lowe!

nie }‘”lk‘

cmerges agam, but this

|
odourless and cool. The shehtly rattle

oo
beetles take pollen trom i tlower K

arm
the next white. scented mnd W
bloom thev can find

| he

Lots of plants use this hea ploy
tol

Large reproductve cones o cveadh.
(e cvenitis
l)l]L']' [10[11

parti ulat

L‘\'.llllplk', warm - up o

beckomng weevils to ke

nale to female cones: Ot _
| to [R1R18

weevil species nvorestid! .
. ‘)' tNne
spectes of cvaad. Many mer e

NATUIRZE AUSTRALR



yrotd family (ncluding the gigantic Car-

cass Flower, Aworphophallus  tivanm,
growing 1n the Roval Botanic Gardens
;\'dm\. and the tamihar garden seaples,
philodendron and Monstera) have a flower
alk that generates heatat mght to help
release tragrances and then to keep the
night-time Visirors comtortable. Plenn-
ful food and privacy put roving beetles
i an amorous mood, and they often
mate damongst the tlowers. One mengu

me arond. Typoplionnt brownin. mnmics o
P‘i" of mammalian tacces to attract dung
beetles, which then become trapped
overnight and get covered m pollen.

Other Howers display themr wares
more overtly after dark. Sweet-smelling,
light-coloured tlowers. otten white or
pale vellow and castly viable - the
evemng gloom, attract nocturnal msects.
Moths hover over the tlowers and.
because they don't need any plattorm to
land on. these mght bloomers often
have neat. regular Howers, Jasmmes (fas-
mum: spp.). the so-called Night-scent
ed Jasmune (Celestrum noctirnn). garde
mas (Gardema spp.) and the aptly named
Moontlower (Ipomoca alba) are examples
of this moth-pollinated clan.

Another band of tlowers enmits a musty
or rank odour at mght. They are dingy
m colour (greemsh-vellow. brownish or
purple) and often have dangly bies
attached to the peuls or other tlower
parts. They are the bat-attracters. Bats
like somethmyg to hang onto—the dan
gly bits—and preterably wath the flow
ers facimg the nght way—thats upside
down to us. Look at the flowers of trop-
ical garden plants such as the Sausage
Tree (Kigcha pimnara). bananas (Nisa
spp.l. Cup of Gold (Selandra maxima).
and the fantastically named Midimght
Horror (Oroxylon indicum). A recent
study revealed that some plants are even
Toud” to bats (see “Noisy Flowers™,
Nange Aust. Autumn 2000). The tlower
ot Mocna holtonii, a Central Amendan
vine, acts hike a sound-retlectimg murron
and draws bats to . It the distnctive
concave petal 15 removed. the flower
camot echo  ultrasonie  signals  and
femans unpollinated.

Closer to home. tying-toxes polhnate

O spread the seed of many Australian

The flowers of the Spotted Sun Orchid
l”'e’Vmilra ixioides) close up at night to protect
he fragile petals and sepals.

VATUR | 2002
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Beetles becomne preoccupied with food and sex,

oblivious to the fact that as night falls the flower

not only closes, but also withdraws

under the surface of the water.

rantorest trees. undoubtedy plaving a
kev: role m the regeneration of some
ramforest remmants. Eucalypts m these
areas often have light-coloured flowers
and  produce more nectar at mght
apparently to attract these nocturnal
visitors. Ghdig and tree-climbing mar-
suprals. with relatively poor vision but 4
well-developed sense of smell. are also
active at might. but their role m dispers-
mg the seeds of strong-smelling, dull-
coloured fruits s unclear.

But 1t's not all fun and games. Plints

]

L

are constantly measurig and analysing
the world around them to decide when
they should flower, start a growth spurt.
or germmate. Your lawn and vegetable
garden are key examples of momtoring
stations: some clovers (Trifolinnr spp.)
and strawberries  (Fragaria spp.). for
example. flower late m autmn as the
davs become shorter and. of course. the
mghts longer. The wigger tor these
changes s referred to as “day length’,
but expermments have shown that an
mtense pulse of hght dunng the mght
will uncock the tngger. The response s
theretore due to the length of the dark
pertod—Dbroken mto two short mghts
m the study-—not the total amount of
davhghe. The might rules!

So plants are not adle at mght. |
that

shimmmer i the moonlight or plant alhes

haven't even mentuoned  leaves
such as algae and fungr that glow m the
dark: perhaps these are best discovered
on vour next evenmyg stroll. What vou
won't see. however, are plants that live

dark The

l‘lZ.]l‘I‘L‘ Austrahan natve Ulldt‘l’gl’()l]lld

exclusively m the realm.
orchids (Rhizambhella spp.) and close
allies (Thisnida spp.) bloom beneath the
leaf litter. never exposimg thewr pale
flowers. or mdeed ther rudimentary
leaves and stem. to the light of dav.

Now thaty really Iving tor the mght.

FURTHER READING
Arneell. B.]. Kriedemann. PE. &
Tarnbull, .G\, 1999

acton: .ldJP[.l[IOH m nature,

Plants

pertormance - culovaaon. Macinllan
Education Auseralia: South Yarra.

Bown. ., 2000, Arovds: plants ot the
2nd ed

DPortland, Oregon.

Arum tanulhy Lunber Press

IS DIREC TOR O
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Soft Corals and Sea Fans
By Katharina Fabricius and Philip Aldershade. Anstra

S606. ””l‘l‘]‘.

lian Institute of Marine Science, QId, 2001, 20-4pp

HIs GUIDE TO ONE OF THE MAJOR COMPONINTS OF CORAL REL IS s welcome and. bein

quthored by two of the leading workers m the tield. 4
I'he curde mcludes some superb photos ot the ammals i gy,

"
ensures it 1s comprehensive. No other
guide to this group exists. ‘
which will ereatly facilitate 1denuticanon m the field. Katharma Fabricius brings detailed
knowledge 0}" the ’c(ology ot the group and Phil Alderslade. a taxonomist. supphies detals aboye
the \[I'LIL'\IUI'L‘ of the skeleton. which provides many ot the diagnoste teatures used to distunguih

the many genera of soft corals and sea fans,

The introductory sections are excellent and they clearly detine the coclenterate groups covered
in the book and those that await treatments. Certainly my experience with recreational divers s that they often tfind the
classification of the coelenterates rather confusing and in future I will direct them to this awde.

My only gripe with what has been a major undertaking to even document all the genera present i the Central-Weg
Pacitic. the Indian Ocean and the Red Sea. is that. while a desenption of cach fannly s given. no attempt has been nade
provide o key. Such a key would have made the identification to genus far casier. Many people will be torced to thek through
the pictures of all the genera in order to decide which ones they have seen or photographed. Obviously developmg such
kev would have been ditficult. but not impossible. Perhaps future editions could mclude an mteractive CDusing either
LUCID or Delta. and the illustrations provided i the guide.

Apart from this gripe. the book s well produced and very reasonably priced. Tt will be usetul to coral-reet biologist,
photographers and also to tourist divers trying to 1dentity these otten spectacular animals that are commonly encountered on
the reet,

Pap HUTCHING
AUSTRATIAN MUusiin

The Ballad of Big Al (\0alking with Dinosaurs Special)
ABC DU, 2000, munning time 58 mimites. $24.9 35,

HE BALLAD OF BIG A1, a sequel to the spectacular BBC series = Walkimg with Dimosaurs™
chronicles the hard life and uimes ot a single carnvorous dinosaur (Allosainis speaes
during the Jurassic period m what are now the Badlands of Whomme, 1his halt=hour film
tollows Al trom a hatchling through adulthood to his eventual dcnnw.‘ L 't]li\illu the drtally based

technology pertercted in “Walking wath Dimnosaurs™, computer-generated animals hoave been

supermmposed over real-hte landscapes. The tilm achieves a surprising degree ot realisn both the

look and motion ot the dmosaur animations and - the recreation ot the lush, or Jurassie

American West.

_ - [However, 101s AlS hard-luck tale that “humanises” this npping varn. The storvhne s based on

mtornaton trom a single, substanually complete Allosanrs specanen recovered trom the Badlands m the carly 10005 Upon
) ) « . s € ¢t

mspection, 1t was obvious to researchers that this rather hapless dinosaur had suttered numerous and varied mu most of

which had healed during his ite but at least one o which may lave caused his somewhat premature death (e s jeved ©

have been a young adult when he died). Forensic pathology provided clues to the possible causes of these mjur nd the
" £\ b - o ‘

effect they nght have had on Al as he atempted to navigate through his often weacherous tines, ALY oo \; s to Jive fast

. x . i 8 AN Ol

die yvoung and leave a saienttically nmportant corpse.

. ’ . ! » - o . N ~
Fhe visually stunnming DVD tormat s a wimner. Scenes such as one of 3 herd ot Diplodiag Srosing o N tlat aie
. ] . KT = . N e MCTON : . \L"IIAI]IL! So . i
artworks - themselves. Exoras mclude a look at the excavation and Liboratory work belimd Al N ; pl
. \ A ALS TCCOonstrulg

I'he [3allad ot “Ig Al areat conty nHon Pl'\\\‘
d y ! - A r N .
your DVD hbrary 1t vou, like e, haven't vet lought nt©

callery, and a look at the conception ot the story through ts storybourds
to “Walkimg with Dmosaurs™ and s an wcenuve to begim building

this umely new technology.

AN NlUSst
AUSTIRAL NSt M
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ANy V3 HowManyBirdsis Thata
HOW M By Sue Taylo, Elyland House p

JRDS

ll/)/ji\'lll‘lllg,‘ Lic., 2007, I(’”IV’- $34.95mp.

HE AUTHIOR STATES TlAL SHE IS UNASIIAMI DI Y

between nwitehers
caregory. Sue Tavlor

ATwWircner. T opreter to make a
ad birdwatchers and | think she falls
Is obviously passionate about birds
N kno\\‘]cdgc.ll\]c. s book s about her quest to make the (».(

there. this is what twitchers dos they gy and see

this book 15 <o much more thy

distinction
mto the lateer
thewr behaviour and habitac, She
- club. For the non-birders out
8D 1% Koman: ISy species as possible and then tek them

. n that. Tavlor has chosen cight areas where she
ont her begnmmges - the Victorian Goldtields,
and ending Cape York, she tells her
with many aneedotes and meeresting

and Collared Sparrowhawk (the ol
“Round. trown and brown™ tor the Brown Goshawk and -

have a round tail and look like they are frownmmg, while ¢

has had unusual sichtings and experiences. Fr
through  Far Ease Cappsland

o story, The tone s
conversational and hehe, ’

pomters tor birdwatchers. Flow do
wious distmction bemg the shape of the wl)?
square seare” tor the Collared Sparrowhawk. Brown Goshawks
ollared Sparrowhawks have o square tail and

birdwatchers and travellers to Australia who
buding areas to visite Tavlors quest spans tour decades of |

Good luck.

vou distinguish between a Brown Goshawk

. dppear to stare.
The audience tor this book mecludes nwitchers, R
are mterested meexating

wrdwatching and she sull hasn't quite made 1t to the 600 club.

LEONE LEaineRr
AUSTRATIAN MUSEUM

A Remarkahle Eye: The Australian Photographs of Jean-Paul Ferrero
By Jean-Laul Ferrero. Penonin Books, 1ic., 200 IH4pp. S60.00rmp.

P T SAVS e AL, Jean=Paul Ferrero saw things ditferently from most of us. “You can
spend anentire day domg nothing except wating tor the rght moment”™, he once said.

and this breathuking collection of his Australian photographs is a celebration of his sense

“ ot ung. s tenaciey and his remarkable, creative “eve™. He also just happened to be a master
- ot photographic techmques!
fIA 1 (A N Fhrough A remarkable eye we can share somie of s “right™ moments: the cover shot of camels

splashimg across @ salt lake, one Estuarme Crocodile snatching a Barramundi. another lurking
murky water behimd the ghostly nage ot an egree—its next meal?
His aernal Tandscapes are also caretully caprured moments. Perhaps (as he said) he did not see
his work as art, but | can’t think ot any other wav to deseribe some ot these niages.

In the words of his colleague and friend Mike Gillam, “We are tortunate that photographers leave so much ot themselves

behind.”
Significant Flora of Cradle Mountain Day Walk Areas
& : g el P ) o T
By Dick Burns. Distributed by Cradle Mountain Park Shop, las., 2001, 80pp. $10.93rip,
FYOU PLAN 1O GO THKING, WALKING OIC SIMPIY STROTHING - and around the Cradle
: ke SN INEGENNG L w ek Burns does a
Mountan region then this hede hip-pocket guide s %\\LII[I.I]. I'he author e
wondertul job at enhightenmg us to the vast array ot vascular plaint species and communities
that vou unnc. weross winle walkmg i Cradle Mountam Natonal Park. The denukics wihile only
at v : ‘ ¢ :
S0 po thick. ances the reader a broad description of the plant commumties withm the region,
l“‘gk‘\ o ' ) M . - . 2 N B
briet overview of the geology of” Cradle Mountnn and a pictorual adenuticanon ot the most
wiet overvie g I\
- = common vascular plants one mght see while w alkimg. ‘ N . .
o — 13 s use of colour photographs to aid plnt idenufication really helps: Not only s the
urns’s use b uraphs

S v i 0 to 2 i YhOtourd [ S I ] N (](\( Ol1ls C
nature Pll”[ repPresd ) AN ( C ]( ANVCTS T 1 ) P]] as \\L”. [} 1) 1
} 3 \ o

: ONUMOIN NAmes
concise and casy to underseand. and both taxononii and conn " .
e likely to sight the desernibed plant or communty.

vascular plants. such as Tichens, mosses. blidderworts ete..

are given. Incach desenpnion Burns ncludes the

names of several walkimg tracks where you
v ¢ on
Untortunately the book does not deal with the connmon “~ | me personal gripe. e s sull a wondertul heede book
) : 3 't trom this one al g . .

that are een thr - Cradle Mountamn regron. Apart ' ' _ .
1t throughout the Cradle Mount. ! . . ; e Cenmre where wou-ci

md. | | he Cradle Mountan Natonal Park, drop mto the Cradle Mountam Visitors Centie Cre

SHEIEyou plan to visie the Cradle ! : ¢

buy a copy. SUE LINDSAY

NMustun
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oz} Australian Reptiles and Amphibians
By Leonard Cronin. Emrivobook, NS 2001, 224pp. 335005,
HIS BOOK SHOULD PROVEE VERY USERUL O FIELD NATURALISTS. 1t does not illuseryge eve
Anstrallan I'cptlh' and ﬁ'ng but. as 1t states. 1t has “L‘(Il'CﬁI”y selected™ species representany .Lr\
ditterent tanlies. and includes the most commonly encountered spectes and thoge 11: |
likely to be noticed. The book starts with an mooducton that @ives an overview of /\usml:M
reptiles and mmphibians. This s tollowed by more specitic sections on linbless repuiles (\H(lk:*\l 1;\“[
legless lizards), amphbian adaptations and snake bite treatmient. Instead of g tornal Key there ‘1:(
visual key” with sl versions of the mamn species tllustrations grouped o categories of fr ,\‘
= turtles. lizards, snakes ete. You can glince at these to tind the picture that best magelye Mi]r.

specimen. then trn to the associated page number to see it your specimen matches the ey N el
NUX W

Each species illustrated s accompanied by halt a page of mtormanon mcluding o distribunion o

p-

deseription, behaviour. breeding notes (development). diet. habitat. size and status. Instead ot a photo. a pamted lustranoy

mghhights key dugnostic teatures.

Four artists were mvolved m producing these pamtigs and. as a result. the sevle s nixed. Nevertheless the anmls e
clearly recognisable and will wid m dentification. which is the purpose ot a tield guide. This book won't necesan v help
vou 1t vou find an obscure reptle or amphibian, but should make a handy guide to those species vou're most likely to ”'M.[

“MARTYN ROBINSON
AUSTIRATIAN MUsEU

Cousins: Our Primate Relatives
By Robin Dunbar and Lonise Barretr. BBC Worldierde, 20000, 240pp. $34.95mp.

RODUCED AS AN ACCOMPANIMENT TO 1HE BBC TV spries “Cousins™. this book
provides a tascinating insight mto the merigumg hives ot our close relatves, the other
primates. With so many ot the 230-odd primate species recorded worldwide currenty
threatened by habitat loss or huntng. this book provides o tinely and authortanye account
of the origins. diversity. behaviour and general ecology of this wondertul group
Consins 1s casy to read, beauttully presented and tull of superb photographs. Tos divided
nto tour mam sections. The fint traces the evolution of primates trom the time ot the dinosaurs through to thar place m
the world today. Subsequent sections tocus on the three main groups ot primates. the prosimnans (imeanmg “betore apes’.
monkeys and apes. using recent research to Inghlight key aspects of their biology. Interspersed throughout the book are
“Special Features™ that explore topics such as the bushmeat trade. “sumk tights™ among lemurse and the tuncuon ot humour
m our own species. Another particularly usetul teature ot the book are the “Fannly Portraes™ These sectons profle
mdividual primate groups or spectes by summansing keyv intormanon about their hiology.
This book 1s highly recommended to anvone with even a passing interest in the world ot our tellow primates
SANDY INGITBY
AUSTRALIAN MUSEUM

Dangerous Creatures of Australia
By Martyn Robiyson. New Holland, NSTI 2002, 96pp. $16.9311p.

USTRALIA'S REPUTATION AS A LAND [UST WAITING 1O BITE YOU 18 not sullied by Alarnvn
Robmson’s excellent little book. Within 4 compact. pocket-ized tornnt. Robuson
provides an entertunmg and intormatve account ot our biting. stunging. sue Kimg. cuttns.
gormg, impaling. clawing. Kickmg. dive-bombing ind just plam porsonous tauna.
'he book s visually pleasing with a lively nix of interesting text and eye-catchiie colour plates

e | - LY
and arranged mtour major sectons based on anmal aze and habitac. Both general and particul |
topics, including first-nd. are presented tor cach ammal group m the torm ot I r¢quently Asked

Questions”, interspersed among the excellent species desertpuons, Rt
. ot on -
one arresting tvpographical error has funnel-web spiders bemg “up to QU gt S

| here are tew obvious maccuracies

and thewr presence northern Queensland s onntted.

N !'C-l\{\
o Australia’y dangerous creatures. 1t s highly recommended as an

ervday
Ihis s an excellent pocket guide t
reference manual. It would also make a thoughttul gitt tor any newly arrived oveneas visitor.

AT WN MULstL?

NATURE AUSTRA



Geomvolved' Across Austalia there 10 network of actae socteues, Lirge and small, local and nanonal, that exaist to turther the cause of the subject that vou hold

dear Whether vour special mterest is conservaton, birds. science, navonal parks. bushwalkig o parocular group ot anmnals, there’s o socie ty tor vou

ANIMAL WELFARE
Great Lakes Wildlite Rescue
(NSW) Inc.
“Hundev™ Lakes Way
BUNGWALFIL NSW 2423
Ph: 02 4997 6157
Contact: Margaret Seal
[ ]
Membership: $16.50 Single,

S22 Famly

WIRES

NSW Wildlite Intormation

& Rescue Service

PO Box 260

FORESTVILLE NSW 2087

Ph: 02 8977 3333 &

[ SO0 641 1SS

\Web, wenrwnres ar.com

Contact: Carol MacDougall
a

Membership: $40.00

Canberra Ornithologists

Group

26 West Street

QUEANBEYAMN NSW 2620

Ph: 2627221 1()

Web: wiewscanberrabirds. dynanute.
L]

Contact: Kathy Walter
sEEn

Membership: 835,00

Hunter Bird Observers Club

PO Box 24

NEW TAMBTON NSW 2305

Contact: Marion Walker
aare

Threatened Bird Network
S Raversdale Road
HAWTHFIORN FAST
3123

Ph: 03 9882 2622

VIG!

Web: e berdsansiralia.com

Contact: Network Coordimator
]

ATURE AUSTRAIITIA SPRING

EDUCATION

CSIROs Double Helix
Science Club
PQ Box 225
DICKSON ACT
Ph: 02 6276 66-13

2602

Web: wnew escnosan helin
Contact: Kasia Kucharska
BEEN

Membership: $27.00

Marine Education Society
of Australasia
PO Box 401
EAST BENTLEIGH VIC.
RIS

e
Membership: $55.00

Individual, $125.00 Insatuton

ENVIRONMENTAL
Nature and Society Forum Inc.
GPO Box 1
CANBERRA ACT 2001
Ph: 02 6288 07640
Welb:
Contct: Sue Gilbert
an
Membership: 830,00 Sigle,

WA Asoc, o die

S15.00 Concesston, 830.00

Corporate

The Earth Sanctuaries
Foundation (ESF)
PO Box 1133
STIRLING SA 5152
Ph: 08 8370 9422
Web: wreiesforg.an
Contact: Chervl McEgan

a
Membership: 845,00 Single,
£30.00 Concession, $00.00

Fannly

INSECTS
Butterfly & Other
Invertebrates Club Inc.
PO Box 2113
RUIN CORN QLD 4113
IPhe 07 32006 6229
Contact: Lo Hughes

[ N I
.‘\’h‘lnlwr\])lpi $12.00 N“’Iﬁ'l"‘
§17.00 Fannly

MUSEUMS

QLD Museum Association
Inc.

PO Box 3300
SOUTH BRISBANI
4101

I’h: 07 3840 7632

QLD

Web: wwnegmalagin.gld.goran

Contact: Carol Middleton
EEE

Membership: $20.00 Smgle.

SH0.00 Faonly, $15.00

TAMS—The Australian
Museum Society
6 College Street
SYDNEY NSW 2010
Ph: 0293206225
Web: wnmeamontine. ner.an tams
Contact: - Alson Byrne

SR ' EEN
NMembership: $85.00 Fannly,
SO8.00 Smgle, $50.00

Concession

The
SA Muoseum
NorthTerrace
ADELAIDE SA 3000
Ph: 08 8203 9802

Vaterhouse Club

Web: wreneaeaterhonsechib.org.

auwhe

Contact: Mary Lou Sunpson
L N ]

Membership: $90.00 Fanuly,

£70.00 Single

NATURAL HISTORY
Dinosaur Club
Australian Muscum

6 College Street
SYDNEY NSW 2010
Ph: 02 932 6223
Contact: Cathy [ amond
a

Membership: $15.00

Svdney Fungal Studies Group
3 Dawes Street

LETTEE BAY NSW 2036

Ph: 02 9661 41898

Web: hip:

aie/fungt
[ 1 B}

Memberships $25.00 Smgle

$35.00 Jomnt (Fanuly). $10.00

Student

argus.appsa. s edi.

REPTILES & AMPHIBIANS

Frog & Tadpole Study Group

of NSW Inc.

PO Box 296

ROCKDALE NSW 2216

PEEO419 249 728

Web: et fats.org.au

Contact: Arthur White
EE-a

Membership: 30,00 Simgle

(Frogeall & Terpetotauna).,

$35.00 famly (Frogeall &

Herpetofauna), $20.00 Single

(Frogeall only). $25.000 Fanuly

(Frogeall only)

Frog Group (RANA) Inc.
PO Box 1104
BROADBEACH QLD 4218
IPh: 07 3875 7215

Web: hip:

net rana randa. i

e vildsuburbia.

Contact:  Val Bonner-Burrowes
[ I |

Nembership: STo.00 Fanuly.

S1LOO Smgle. $5.00 Child

under six

Newsletter/Journal, l Monthly
meeting, l Bi-monthly meeting,
Annual meeting/Conference,
B Weekly meeting, B Quarterly
meeting, B Field outings/Tours,
M Conservation/Working programs,

8 Discounted Goods, ¥ Magazine,

Social/Education activities,
W Nature Australia magazine,

B Seminars

ARE YOU A CLUB SECRETARY?
Nature Australia’‘s Associate
Society Scheme is designed to
helpyour club or society with
free publicity, funds and member
benefits. Call on (02) 9320 6119
for more detals.
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Greengrocer with the Blues
I ama keen cicada observer and
o Mast summer 1 eame across a Green-
grocer that was a beantiful shade o blue.
Can you explain?
—PETER FRANKIIN
MT Cora, NSW

The (Cyclochila
anstralasiae) 1s usually green but

A R Greengrocer
L]

orange-vellow and blue  torms muay
occur. The blue form. known as the
Blue Moon. is rnarely encountered. The
green pigment ot most cicadas s misec-
toverdin., a4 common  colourmg  tor
green isects that comes from a nuxture
of vellow and blue compounds. These.
mixed, give the usual green  torm.
When blue prgment is absent, mdadu-
als are vellow: and on rare occasions
when the vellow pigmentis absent. blue
result. The blue s

mdnduals very

82

unstable and quickly fades when the

crcadas die.
MAX Moul s

AUSTRATIAN MUSFUM

Feather Legs
I ivas buslnealking on niy properry
o ncar Braidivood last antim when
I happened 10 see a smange-looking inscet
with feathery legs walking up the trunk of a

Eucalvptus tree (see photo). 1Whar kind of

insect s this?
JANE LAMON
Brorevur Hlinr, NSW

A . Your photo clearly shows o
o fteather-legged bug (Prilocieinns
sp.). These tascimating msects are true
bugs (order Hemiptera) and have prerc-
mg. sucking mouthparts. A tfew Prilocie-
nis species seem to produce a wecretion

that attracts ants. When the ants mouth

[ e e e e T . T IESSSS—S—————————

A feather-legged bug (Ptilocnemus sp ).

the secrctnion they become paralvsed
and this enables the bug to
their yjuices. There are several Australian
species and they are all quite small,
approxumately one centimetre m length
They shelter beneath tree bark or rocks.
ustally o assocnanon with an
colony. The Austrahan Museum would
apprecite any speciens ot this group
ot msects.

MARTYN ROBINSON

AUSTRATIAN MUSIUN

Sexing Magpies
I have been
o Dby the gendes
local Nagpies. Althongh
all the hallmarks of - Jenale

feathers are as snowry whire as her e A

lier ape

Now thar 1 have confirmed 1

Semale, 1 presume thar grey 3

et necessanly a fenrale ciaract nsgic or s 1)

Magpie a rariy?

A DROVER

CROWS NS\

A . Inmated pars ot o the
o temale usuallyv has crnape
than the male. i whom N
sttow w hites Indnviduals NG
canexhibie considerable o 1
this colour Your seennngly ane nalos

fenule may be towards one extreme of

\nother nu thuong

[t

this characie
fictor could be the age ol the bird

has been observed o a umber o

Not all green grocers are green.

NATURE AUSTRALA




species that older tennales take on some

ot the colouration ot adult males. Your

bird may be ot an advanced age m
Magpie vears.

Warter E. Bores

AUSTRALIAN MUSEUNY

Losing Feathers
[ have a couple of Magpics thar
o scenlarly call on me. Lvery yean
m about Jamary one of then I thmk the
male. loses all his whiee feathers ar the back
of his neck. Al s other phimage looks
fine. The stubs thar remain look very
senffy, even a little bloodied . Whar would
caise tlns? Also a Kookaburra that is a reg-
ular vistror seems 1o foose all wes tail fearh-
ers at about the same time. Is that a result
of nesting, perhaps squeezing into too small

a hole?

—P HaCKER
ASHGROVE, QLD

A. Kookaburras. Iike other kmg-
o ftishers. nest m hollows. Enter-
mg and leaving the cavity, and moving
around withm the nest chamber. can
lead to mcreased abrasion ot the tail
teathers. The loss ot these teathers
from this behaviour would  seem
extreme, but the pertodicity of your
observations suggest that this results
from a regular event, of which breed-
mg seems the most likely. The caviy

may be narrower than the optimum

Pic Teaser

winle not actually prevenung the birds
from  pasing  through 1t or rearmg
voung.

Fhe Magpies annual loss of nape
feathers s also a periodic event, but the
reasons are less obvious. Subordinate
birds may lose feathers m this region as
a result of harassment and pecking by
more dommant mdividuals. However,

the tact that vour bird 1s part of a par

and returns regularly s characteristie of

adividual that has successtully
mamtined o territory. A subordimate
bird would be expected to have been
expelled from the area. It s possible
that vour bird has a geneuce or parasitic
disorder that causes the teather loss vou
observe. although the latter would
probably not show up with this degree
of regularity.
WatTER E. Bottes
AUSTRALIAN MUSEUM

Answers to Quiz in

Nature Strips (page 18)
WMountain Ash (Eucalyprus
regnans) 2 Stephen Jay Goild

3 estem Australia and Tasmania
8. Three . A jellyfish 6. Burnett or
Mary River . No man’s land 8. No
8. Leadbeater’s Possinm 10, Rocks

Do you recognise this? If you think you know yvhat it is, then Isend your
answer to Pic Teaser, Nature Australia Magazine. Please QOn t_forget to
include your name and address. The first correc? entr'y WI!| win a copy
of A photographic guide to mammals of Australia. Winter's Pic Teaser

was a larva of a crayfish (/bacus sp.).

NATURE AUSTRALIA SPRING 2002




THE

The end of

LAST WORD

natural evolution

Flinnans are replacing the nanral factors that have staped cvolution
in the past with artificial factors that il shape it in the funire,

OST PEOPLE ARE  TAMIIIAR
with the two common wavs
humans

destrov nature:

causmg local populations and  entre

species to - go o extinet. and  moving

species to places where they do not
occur naturally (see Narnre Ansr. Sum-
mer 2000=2001). But there s a third
way humans destroy nature. This s by
changing the environmental conditions
under which species will evolve m the
tuture. Humans are replacing the natur-
al factors that have shaped evolution
the past with artificial factors that will
shape it in the tuture. These changes are
often so subtle that they are below the
recogmtion threshold of most people.
However, because the changes are addi-
uve, at some stage they will become
noticeable even to the average person.
Evervthing humans do affects the
evolutionary conditions and hence evo-
lutionary tuture ot other species. This
mcludes changmyg the levels ot naturally
occurring substances such as carbon
dioxide and water 1 the air or particu-
late matter m water, or changing intan-
gible things hke heat and wind velocity.
More sertously, 1t mcludes the introduc-
ton of chemical compounds that have

never before been seen m nature, or of

predators, parasites and pathogens that
have never before been encountered. e
also ncludes the mtroduction ot genes
mto spectes that have never betore con-
tammed  those genes (see Narre Aust,
Autumn 2002).

Even our policies that control how
we deal with anmmals changes their evo-
luton. Game laws and fishing regula-

tons otten dictate that only certain sizes
or one sex be killed, that 1s, removed
selectively from the gene pool. Conser-
vaton programs and capuve-breeding
programs often favour mdividuals that
night not have been so favoured

nature. Commercialisation of tlora and

Conscious human
infliuence has turmed
the Grey Tolf into
the Dachishund, the

Jungle Fowl into the
chook, and an Asian
minnow into the

Coldfish.

tauna will deem some individuals con-
merctally: more desirable than others
and favour them i wavs that nature
might not. Aninnal weltare saves mdi-
viduals that in nature would have died

and theretore have had less chance of

passing on thewr “bad” genes.

How much

can human

mtluence
actually change species? The answer can
be seen i the history of domestication
and anmal and plane breedig. Con-
scious human mfluence has turned the

GCrey Wolt mto the Dachshund. the

BY ALLEN E. GREER
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Jungle Fowl mto the chook,

and
Asian  minnow 1mto  the Goldfigh

Unconscious  human  imtluence

has
caused some msect  populations to
evolve resistance to both naturg) and
novel poisons and to change coloyr, and
bacteria to become resistant to angh,.
otics. All this has happened m it g ,
tew thousand years, a twinkling of 4,
eve cevolutionary ume. In some Cases
it has happened m juse a tew vears,
Does any ot this matter?  Thag
depends on your perspective. [t vou are
Just mterested m seeing species cont-
uing to persist on Earth, regardless of
what they look like and what therr
mteraction with other species are. then
it probably doesn’t. But it vou stand m
awe of the product of 3.6 billion vears

ot evolution  betore the advent of
humans, then the changes are sad to see.

Can anvthmg be done about this:
Obviously not. sice the “solution’ —
the  extuncuon  of  humans—while
removing the “cause” would also remove
the only source of concern. But perhaps
there are two  things we can do.

think
hkelv o

First, we can about how our

actions are affect  the
evolution ot other speaies and try to

the Ths

solve the problem. Tt will only slow the

nitigate mpact. will not

imevitable and allow o few  more
humans to enjoy the way nature was
betore  human  ntluence  becontes
pervasive. And second. we should think
about harvesting  some  of what s
passing away on a daily basis and pre-
serving 1t so that tuture generations can
see “what way’,

It there had been biologists towand
the end of the Cretaceous and they
had had warnmyg of the evolutionan
the

mpact ot impendmg  asterond

strike. what would we  have wanted
them to Preserve so we could better
understand today what the world wae
ke on the eve of that change? An
academic question? Not at all. hecanse
we are n vrtually the same siaaton

today. Bue today the npact s ourselves

PDRIAITEN E. GRETR ISA P
RESEARCT SCIENTIST AT 1]
AUSTRALIAN NUSE UM

INCIPAL

Thit LAST WORD IS AN OPINIO CE

AND DOES NOT NECESSARI[ Y REFLEC (F VIEWS
OF THE AUSTRALIAN MUSEL
NATURE AUSTRALIA RING
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IMAGES FROM SCIENCE

Australian Museum Artists 2002 * 7 September to 24 November

The first ever exhibition of scientific drawings, paintings and photography
by Australian Museum artists will be on display at the Australian Museum
from 7 September to 24 November 2002.

Don't miss this stunning showcase of 14 artists’ unusual and intricate scientif-

ic images that are used to record and interpret the Museum’s research and
collections.

A range of activities will accompany the exhibition including artist demon-
strations and lectures most Sundays.

6 College Street, Sydney (cnr William Street, opposite Hyde Park) NSW 2010
Ph- (02) 9320 6000 www.amonline.net.au Open from 9 30am to S5pm every day.

I W e =

AUSTRALIAN
MUSEUM

1827-2002
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