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Pied Cormorants {Phalacrocorax
varius) roosting in a dead tree

in the interior of Australia. Pied
Cormorantsthat visitinland lakes
often become stained with iron
oxide in the water, leaving a
telltale sign of where they

have been.
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s 1 write this, it’s forecast to be

42 © C 1 Sydney, the hottest

November day on record, and

to survive 1t most people will
stay indoors m air-condinioned
comfort. In our modern world
surviving extremes of temperature,
whether it be hot or cold, usually
means relying on some form ot
technology. But people have been
around for a lot longer than
technology and 20,000 years ago,
during the last ice age, they were
living and surviving in the coldest
parts of Tasmama n one of the coldest
of times. So how did they do 1tz How
did these early modern humans
survive such extreme temperatures
particularly when resources were
scarce? Archaeologist Richard
Cosgrove tound the answer by looking
at a resilient htele wallaby.

When the weather heats up,
bushfires are rarely far away. Yet there
have been relatively few studies that
provide quantitative data on the etfects
such events have on our wildlife and
ecosystems. With a five-year plan in
mind, biologist David Lindenmayer
established over 100 study sites
throughout Booderee National Park,
mn order to do just that. Except things
didn't go to plan and one year after
setting up the sites a bushfire ripped
through the area destroying everything
n its path. Or did 1t? This unexpected
turn in Dawvid’s study has provided
some mteresting insights mto the real
effects of bushfires and points the way
torward tor managing fire and our
wilderness areas.

Tasmanian Devil (Sarcophilus harrisii).

up front

Short-beaked Echidna (Tachyglossus
aculeatus).

Imagine hving n a world without
Devils. Just a few years ago such an
1dea would have been scotted at.
Tasmanian Devils were plentiful and
confidently labelled as secure. How
quickly things change. Over a third of
the Dewvil population i Tasmania is
now dead from Devil Facial Tumour
Disease and the species 1s at nisk. Now
our scientists are racing to stop the
Devil going the way of the Thylacine.

Also n this 1ssue we take a look at
those wondertully adaptable
cormorants, explore the sexually
deceptive world of orchids and wasps,
discover what’s killing India’s vultures,
and ask why humans have such long
and drawn-out childhoods.
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Butcherbird Concert

One tme we were visiting
Queensland m our caravan,
and as T was to plav i a
concert n Brisbane, | was
practisig Benjamin
Brittens Simple Svimphony
on my mandoln behind the
caravan. At the back of the
VAN WS O DArrow strip ot
shrubs protected by a laver
ot mulch. While T was
plaving I saw a Grey
Butcherbird seratching
about there, and as soon as |
started plaving the Saraband.
which s very melodie. the
bird hopped nearer, and sat
next to my right toot with
1ts beak up i the air,
obviously histening to the
music. Even when | storuck
the two strident chords in
the prece. it merely gave a
licele start, but did nort tly
awav unal 1 timshed the
piece. It lew to a nearby
tree and came back wiath
another bird. 1ts mate |
presume. They then satina
bush near me and “sang’ to
cach other! Were they
paving me for the “concert’.
or were they letting me
know that Nature also is a
Il].lgllifi(cn[ C()mpn\cl'?

I emoy reading vour
magazine very much, and |
have learned a lot about
nature trom it. Keep up the
good work.

—Francina P PosTUMA

CoRrto, Vic.

The Iceman's Salute

I read with mterest Richard
Fullagar’s araicle on the
fceman (Narnre Aust.
Winter 2004). 1 have a
theory about what
happened to the Teeman in

that remote alpime pass.

q

Iaving been shot m the
back with an arrow,
probably durimg a failed
atteipt at armed robbery,
the Teeman retreated mto
the mountamtops where he
positioned a decoy of his
precious tools up aganst a
rock and buried himselt
under snow. where he
watched (through a
pecphole) and waited tor his
assatlant to return. In
readiness tor a
counterattack. the Teeman
placed his Tett arm
underncath his chin, which
would have provided
excellent purchase against
the ground and enabled
hine m martal-arts sevle. o
rotate his torso and catapult
vht

his dagger-holdimg rig
arm mto his enemy.
However, the more he
waited. the more it snowed.
and eventually he troze o
death. Because he had
already meentonally buned
himselt m the snow., his
lmd)‘ was well }\I‘NL‘thd
trom scavengers, microbes
and the elements.
PE1R JANDAEIK
NEW Mexico. USA

Lemming Lies?

“Myth of the Suicidal
Lemmmgs™ (Narre At
Spring 2004) reports that
the mystery of the cvehe
outbreaks ot Collared
Lemmimgs m Greenland has
been solved. Not so! As an
JCCOMPANYIZ COMMENTary
i Scienee stated, the study
merely proposed a
hypothesis to explain the
lemmimgs™ observed cveles.
This was a mathemaucal
model that excluded any

mtluence of tood, and

assumed the accumulatung
numbers of the Temmings’
predators eventually killed
them faster than they could
breed. so that their nuimbers
collapsed. ending the cvele.
However, two recent
expermmental studies of
outbreaks ot other rodent
species with same or similar
predators tal to support
this hypothesis. One
lﬂngl,md. used replicated
comparisons of populations
of Field Voles where
European Connmon
Weasels were either trapped
out or lett alone. The
second, m New Zealand.,
used similar comparisons
with or without removal of
the merroduced Stoat to
show that 1t has no
signiticant mtluence on
outbreaks of teral rats and
mice. On the contrary, these
studies and others
demonstrate that eruptions
of these rodents are driven
not by predanon but by
changes m the availabihty of
their food.
— Toat Wil
ST GEORGES. SA

Tolerance inthe City

I read wath interese the
article “Living with Crows™
(Natre Aust. Spring 2004).
The line .. the long-term
solution must be one ot
mereasing the communiey'y
tolerance of corvids n
ates” hits the nail on the
head. Twould just add to
this. wildlite i general. not
only corvids,

There must be
mnumerable complaints
abourt nanve wildlife. A
couple with which 1 am
tamilar mclude Common
Eastern Froglets (Crinda
signifera) calling tor a mate,
and tlying-toxes that poop
on our awnings and cars
after a meal of palm dartes.

With the natural

NATURY

cnvironient bemg
relentdessly dimimished mro
slands, 0 tme may come
when the only wildhte will
be species that can survive
with people i urban
cnvironments. It there 't
some tolerance and
conmpronuise, then even the
wildhite that can put up with
us will be under threat.
ADAM CRAWTORD)
GREENTTEED PARK, NSW

Nest or Drey?
Surely a possum’s nest is just
that and not a “drev’ (Quick
Quiz, Nature Aust. Spring
2004). which s by
detinition a squirrel’s nest.
I'his corrupuion ot the
lainguage s just as bad as the
recent prece by Narional
Creographic magazine where
they detined a ‘ringer” as an
Australian cowboy!
—RAavynMoND MeQUEEN
At Braci. Qun

The werne “drey” may well have
artgmally referred 1o a squirrel’s
nest but has been used in
Australia, sinee ar least the
carly 1940s (by Lllis
Troughton in his “Furred
animals ot Australia ™), 1o
describe the free-standing,
spherical nests thar ringrail
possiins sometimes build, as
opposed o the leat-lined e
hollows used by most other
possums (and also some
squirrels and ringrails). Thar
the word derives from another
country or culture does nor
worry mie, just so long as it has
a useful application here.

' —G.H.

Nature Australia requests letters be
limited to 200 words and reserves the
right to edit them lor sense. Please
supply a daytime phone number and
type or print your name and address
clearly. The best letter in this issue will
receive a copy of Frozen oceans. The
winner this issue is Peter Jandaeek.
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From Reed New Holland
Sponsors of the Australian Museum’s
Eureka Science Book Prize 2004

Louise
Egerton
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Bluebottle.

AN ILL WIND

It's o hot summers day and
down at the beach. zine-
daubed kids are trantically
trving to eat ther e
creams betore they melt.
The nor’easter thats been
blowing for the past few
davs freshens up a bicand
suddenly the screannng
Stares. ..

The Blucbottle (Physalia
physalis). also known as
Portuguese Man-o’-War,
18 a4 regular, pantul visitor
to our beaches. Unusually,
cach imdinadual Blucbottle
15 actually a colony of
polvps. The varous
members of the colony all
hatch from a single egg
and then ditterentiate as
they take on ditterent

tasks—one mdividual 1s

the tloat. another the
digesove system. another
the reproductive svstem
and another the stinging
tentacles. which the
colony uses to catch simall
marme ammals when ae's
not getting them tangled
around some poor childys
l(‘:_"\.

The tloat. also known as

a pneumatophore, doesn’t

Just keep the colony from

sinking: its odd.

asvinmetrical shape also

Causes 1t to act as a sal. OF

course the colony has hitde
or no control over where
the wind takes it which s
whyv an onshore breeze
can make vour trip to the
beach a4 memonable one.

But such winds don't
spell doom tor all the
Bluebottes m the area.
This s because they come
n miror morph-
ologies™—it vou look at a
group ot them tfrom
above. vou'll see that the
tloats ot half curve to the
right and halt curve to the
lett. This means that any
breeze that blows halt the
population onto Manly
Beach will send the other
halt saling out to sea.

For more about these
SCA-ZOINY SEINYETS, VISIC
www.amonline.net.au/
factsheets/bluebottie.htm

KOALA CAPERS
Sunmier s a nme of great
activity for male Koalas
(Phascolarctos cinereus).
Warm weather sends them
wandering around therr
territortes chasimg oft rival
males and matng wath
recepuve temales. 'ch'\'
proclinm thew readiness
tor fighting and - or
tormecating by bellowmg
loudly. Tt seems quite
meongruous for these
cuddly. rather placid-
lookmg leat=caters to
produce such fearsome
battle roars. and they may
well have given nise 1o
tales of Bunvaps.

Females that succumb to
the males” charms usually

give birth i December or

January to a sigle joey

(very rarely owins). The
new arrval will remam
the pouch tor about six
months, betore becoming
the timlar tuthy jockey.
ridimg around on 1t
mothers back.
Interestngly, a Koalas
pouch faces backwards—
or downmwards it e siting
m a tree tork. This doesn't
seem terribly sensible tor
an arboreal mammal. but
the voung m the pouch i
quite sate. thanks to the

Hrim grip it mamtams on

1ts mothers teat and s

needle-hike hede claws.

The pouch’s orientation is

actually a retlection ot the
fact that the Koalas

ANCSStor was a l‘lll']'()\\'L‘l'—

a type of wombat.

The place to go tor
cvervthing vou've ever
wanted to know about
these cuddly rcons s
Koalu: natural history,
conservation and mandagement
(1999) by Katherme
Handasyde and Roger
Martin.

Koala.

AT St TES




Winged termites.

LOVE FLIES ON
EPHEMERAL WINGS

At dusk they appear—atter

4TI SsuTmer
downpour when the ar s
nmce and hunud—dark
shapes that boil up out ot
the ground m ther
hundreds, and make therr
wav. on therr long
Hluttering wings. towards
the lights of our cities and
towns.

Thevre termites—

STHALTAN, MUSELIN

AL

virgin kings and queens
leaving ther natal nests
and seekimg out mates to
help them found a new
colonv. When they amive
atasuitable spot. they
find. give a hiede shrug,

and all towr ot thenr equal-

sized wings drop oft. They

then “call” for a partner
using pheromones. When
assuttable mate appears,
the parr scurries oft

together to bury

themselves m the first
damp ground they can
find. It theyre Tucky,
thevl never see the light
agam.

Together they build a
sheleer to house a small
number ot eggs that then
hatch mreo the tirst
workers and soldiers ot the
new colony. The brood
quickly sers about
enlarging the nest and

teeding the foundinmg

queen, which now begins
to lay almost continuously.
Eventually the colony will
Lrow to contam more
than a millon termites—
hopetully not near vour
house.

To learn more about
these tireless wood-
munchers. only six of the
350 Australian species of
which are sertous pests,
VISIt www.ento.csiro.au/
insect _id/termites.html

FROM THE COLLECTION

This is the earliest specimen of a Crown-of-
Thorns Starfish {Acanthaster planci) in the
Australian Museum's collection. It came from
Vanuatu and was registered in December 1888.
For reasons unknown, half the specimen was
sent to the Australian National University in
1971. However, because starfish are radially
symmetrical, you only really need a half to
identify it to species.

The Crown-of-Thorns Is one impressive
starfish, growing to a diameter of up to 80
centimetres and covered in brightly coloured
venomous spines. It spawns in summer,
broadcasting sperm and eggs into the water.
The resulting larvae drift around in the plankton

before settling back on a reef.

The Crown-of-Thorns was once thought to
be uncommon on the Great Barrier Reef and
little was known about it. Then, in 1962, for
reasons still not fully understood, its numbers
suddenly soared, and speculation that it fed on
live coral polyps was dramatically verified. We
now know that these outbreaks are a regular
feature of the reef. They generally start in the
north and spread south—probably as the
larvae are carried on the southerly currents—
and may take a decade to go from one end of
the reef to the other.

For further information, see
www.gbrmpa.gov.au/corp_site/info_services/
publications/sotr/1998/cots_frame.html
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Lighthouse Blues
s the ight trom a
lighthouse sweeps
around m the mght. it
promises safe passage tor the
many ships that rely on its
penetrating beam. But for
migrating birds. 1t can
spell doon.

Jason Jones (Darunouth
College. New Hampshire.
USA) and Charles Franas
(Canadian Wildhite Servicel
tound a smgle hghthouse m
Ontarto, Canada was
responsible for killing over
1R.000 birds trom 121
ditterent species m the past
41 vears ([ Avian Biol. 3+4:
328). In one mght. over
2.000 birds were killed.

AMigranng birds at mght

are attracted towards the

For Megellanic Penguins, soft nesting material is hard to come by.

light emanating trom
lighthouses. but are killed
when they colhde against
windows or trom exhaustion
as they try to get to the
hight. Those most often
killed (vireos. ovenbirds and
some warblers) tended to be
species that make short. tast
thghts through dense cover.
using patches of light to
guide them.

But the study by Jones
and Francis sn't all bad
news. Atter a new type ot
light was mstalled m 1989
that halved 1ts meensity and
reduced beam widch. far
tewer birds were killed (less
than 30 per vear. compared
to nearly 600).

Birds are also far less
attracted to strobe lights

NATURL
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Fatal attraction? Lighthouses can be a real problem for migrating birds.

than rotatimg beams. possibly
because the mterruption of
the light allows them to

disperse away from the

beam. With the thousands of

lighthouses Iming our coast.
soft strobes may be the
humane way to go tor the
future.

S AN

Penguin Mothers Show
True Grit
I nmagine you're a penguin
cgg. Not only do vou
have to live in some of the
harshest places on Earth. vou
are otten made to lie on the
hard ground with next to no
nesting material, while vour
parents are tripping over
cach other and bickering
with the neighbours.
Chances of makig it to

NATURI
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hatchmg would appear
pretey shi.

Not so tor Megellamc
Penguims (Spheniscis
megellanicus). Dee Boersma
(University of Washington)
and colleagues have
discovered that only a uny
2.6 per cent of eggs trom a
colony mn Argentina broke
or cracked betore hatching
(The Auk 121: 148). The
secret of success hes i the
thickness of the shell—a
heavy-duty number. halt as
thick again as that ot most
other birds™ eggs the same
S1Ze.

But for thick shells vou
need lots of calcium. And
where does a fish-cating bird
that fasts tor the week or so
betore egg-laving get it

from? The rescarchers

2003

discovered that carly i the
cgg-development stage,
temales get a craving tor
shelled molluscs, which they
pick up from the nearby
beach and bay. The seashells
are rich m calcium
carbonate and. over several
weeks i the stomach, break
down to calcium, which 1s
stored first in the bones. and
later released when it comes
time to torm the eggshell.
Most birds lay thin-shelled
cggs and protect these m a
teather- or grass-lined nest.
But soft linings are hard to
come by m the penguins’
tough environment. and so
thev've been torced to take
the thick=shelled option.
thanks to a binge on the

local seashells.

—A.T

Stradivari’'s Secret

hat is 1t about a

Stradivarius violin that
makes 1t so superior to more
recent models? Did the
17th-century Itahan
crattsman, Antonio
Stradivari, use some sort of
secret ingredient’ to give his
violins that magical quality?
Was 1t the varnish? Did he
season” his wood?

No need to mvoke special
tricks. according to Llovd
Burckle (Columbia
University) and Henn
Grissimo-Maver (University
of Tennessee). Tt was all to
do with where he hived and.
more mmportantly. the
timing of his birth
(Dendrochronologia 21: 41).

Stradivart’s wood of choice

was spruce. hewn from




Were Columbian Mammoths (Mammuthus columbi) subjected to mass killings by palaeoindians? The answer's in the bones.

torests close to his workshop
m Cremona, southern Tly.
These grew at high
clevations. on north-facing
slopes, and on thin,
NuIrent-poor soils—
conditions that promote
slow. even growth and a
dense wood gram. which
makes tor a higher-quality
sounding board. But. as the
researc hers pomt out. such
growig conditions occur
throughout the world. Could
the trees that grew through
Stradivari’s litetime have been
subjected to some other set
of environmental conditions
that made them unique?
Stradivari was born in
1646, one vear atter the
begmnmg ot the “Maunder

Mimimum’'—a curious cold

spell that gripped Europe tor

70 vears. Temperatures

10

dropped 1-2° €., and led to
drastically reduced growth
rates m trees. The trees that
Stradivart used to make his
violms all grew through this
pertod. The researchers
believe 1t was a combmation
ot local growmg condinons
and dramancally reduced
temperatures that produced

the sweet-sounding wood ot

the Stradivarius—conditions
that have never been

repeated since.

—GLH.

Mammoth Underkill?
vidence tor “‘mass kills™ of
E mammoths by North
American palacomdians at
the end of the lastice age is
often tlagged m support of
the bhtzkrieg model of
megataunal extinction.

However, a recent (lll(ll)'\'i\'

by Kathryn Hoppe (Suntord
University) of carbon,
oxvgen and strrontium
1sotopes m mammoth teeth
shows that this was not so. at
least i the three tossil sites
she conaidered (Paleobiology
30: 129).

Isotopic protiles vary
according w diet.
Mammoths travelled in
herds and, being m close
proxmmity and catng the
same foods. 1sotopic
vartability should be
mimimal among herd
members. By studving the
degree of variabiliey
mammoths both from an
undisputed mass-death site
and from a site where
unrelated individuals had
died over a long period.
Hoppe was able o calibrate

resules tor three sites in

NATUR |

which mass slaughter by
humans had been proposed.
Her resules showed that
there was simply too
much variation—the
mdividuals from these
alleged mass Kill sites could
not have tormed a herd
and consequently could not
have died together. It they
were killed by people. then
it was one dividual ata
ume and over a protracted
period.

Hoppes results do not
demonstrate that humans
didn’t play a role m the
extncton of mammoths.
But it they did. it is unlikely
to have happened according
to the overkill model.
which requires ngh kill
rates and high predanon
ethiciency.

—S.\
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Lopsided Flies

oud think tor any tlving
v\mim.ll. having two
different=sized wings would
be a muajor setback.
guarantecing it to a lite of
cirele work. if it managed to
survive at alll Which s why
Justm Runvon and Rachard
Hurley (Montana State
University) were surprised
to discover a new species of
long-legged tly (Lrebonyia
exalloprera) whose males have
one wing at least six per
cent larger than the other
(Biol. Letters 271 ST,

According to the scientises

asvimetry. During
courtship. the male
behind the find,

this degree approaches the temale, while

of asvimetry has never frantically fanning his
betore been tound i an extended wings. It the
ammual capable of thght. female does not tlv away. the
The manng behaviour of male attempts to copulate.

Lrebomyia exalloprera mav Runvon and Hurley suggest
provide clues to the origin that the male’s wing-fanning

ot its pecular wing may produce sound

imaudible to the human car
but which the female may
use to detect difterences
between an individual male’s
wWings.

But why would temales
want to mate with
asvinmetrical males i the
first place? Te may be that

these males are more

Asymmetric wings of the male
long-legged fly (Erebomyia
exalloptera).

attractive to females because
they have managed to escape
predators and survive, despitre
then handicap, thus
displaving their superior
genetic quahity.

And in case you're
wondering, the males of this
new species do not fly i
circles. At least over hiited
distances they are able to
Keep on the straight and
narrow. But how they
MANAZe it1s a mystery.

—R.B.

Redating a Crater
thn the Chiexulub

crater was found buried
bencath hundreds of metres
of rock off the cast coast of
Mexico, it was hatled as the
smoking gun from the great
dinosaur massacre 65 mllion
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vears ago. It had been
hypothesised since the early
1980s that a meteornte had
slimmed mrto the Earth.
causig all kinds of
environmental havoe leading
to the Cretaceous
extincnons. Now here was
an impact crater ot about
the nghtage and size. Ieall
seemed quite neat.

But a recent study ot a
new core through the heart
ot the buried crater has
thrown a geological spanner
m the hypotheucal works
(Proc. Narl Acad. Sei. 101
3753). As Gerta Keller
(Princeton Umversity) and
colleagues show. the unpact
at Chiexulub occurred some
300.000 vears betore the
extinction event that marked
the end ot the /\gc of’
Dinosaurs. the so-called
Cretaceous/ Tertiary (K/T)
boundary.

Caretul analysis of the
microtossils above the
impact layer in the core
mdicates that hte was typical
of the latest part of the
Cretaceous. not the radically

- ditterenc and depleted fauna

12

of the Teruary. The dramane
change 1 fauna is not seen
unul long atter the dust had
settled trom the Chiexulub
npact.

Ocher lines of evidence.
imcluding analvsis of the
dircction of the Earth's
magnetic tield and
mvestigations into stable
i\()mpc\ withi the core.
support the conclusion that
there were a tew hundred
thousand vears of the
Cretaceous lett to play out,
atter the Chiexulub impact
event.

Does this mean that the
meteortte npact theory for

the K/TT extinctions s dead?

No. The tine Lver of

idium-rich clay tound

around the world at the K71

boundary clearly mdicates
that there was a major
mpact event associated with
the exancton. Its just that it
didn’t ereate the older crater

of Chiexulub.

—P W

Pyamy Bluetongue

Real Estate

0 nly recently rediscovered
atter bemg thought

extmet for more than 30

vears. populations of the

Pyamy Bluetongue Lizard

(Tiligia adelaidensis) are at

risk from agricultural

NATURL

Meteorites leave lasting
impressions, like the Wolf Creek
Crater in Western Australia. But the
hunt is still on for signs of the one
that killed off the dinosaurs 65
million years ago.

disturbance of thenr remnant
grasslind habitac. But
screntsts have discovered an
casy recipe for suceess to
mprove the dimmunve
hzard’s prospects: mcreased
housing i the torm ot
artihicnal spider burrows,

Pyamy Bluctongues
mhabit slender vertical
burrows previously
excavated by woltand
trapdoor spiders. which they
use for breeding. sheltering
trom the clements. and
sitting and waiting tor therr
msect prev. Earlier work had
revealed that they prefera
burrow around 30
centimetres deep. but most
spider burrows are much
shallower. a limnung tactor m
lizard population densities,
So Nicholas Souter (Flinders
University) and colleagues
constructed deep artificial
spider burrows to determine
whether increasing the
number ot optimally sized
holes would result in more
lizards (Biol. Conser: 116:
403).

It did. Populations ot both
adules and _i\l\‘cllilcx were
significantly greater m the
study area than m conuol
plots. The vesearchers
discounted the theory that
this was due to the loaal
populavion redistributing
itselt. because there was no
matchmg decrease m the
surrounding area. Instead.
they sav. the population
boom was thanks to hzards
bemng able to find Iigh-
quality: burrows more casily.
reducimg both the distance
Pygmy Bluetongue Lizards are
fussy when it comes to choosing a

home. Only the deepest spider
burrows will do.

AUS TIRALLA SUMNE R 20042003



they had to disperse and s
assoctated mortality rates.
[hev also exammed
whether the density of hole
dwellimg hzard predators.,
such as Large cenupedes.
would merease with the
presence of artiticial
burrows, but tound that.
although there were more
predators, they made hede
nnpact on the bluctongues.
Souter cautions, while
araficnal burrows are a
valuable conservation tool.
they may also reduce
dispersal rates and theretore
colomsation of new habitat.

—IS

Trophy Lions
long feared and respected.
the Kimg of Beasts has
become a public-relanons
basket case. now commonly
depicted as a lazy bum.
Even worse. trom a human
perspective, 1s his tendency
to kill cubs tollowmg the
successtul overthrow of
other rulers (brmging
Lionesses mto heat more
quickly). Sall. the male
Lion (Panthera leo) 1s a
conservation asset because
Westerners pav well to see
him m the wild...and even
more to Kill and take him as
a trophy. For cash-strapped
Atrican mations. this is
STrONE Meentive to preserve
the Lron and Ins habitac.
[rophy-hunting ot adult
male Lions may present
cthical dhlemimas, but was
thought to present no
serious ecological problem.
because, provided suthcient
males remaim o mpregnate
available females. population
numbers should hold.
However, it has since been
suggested that, by increasing
the rate at which new males
move . trophy-hunting
may elevate cub-killing toa
pomt at which Lion

populations go extinct.

NATURE

AUSTRATTA SUMMIR

Too young to be hunted? The nose will tell.

Recent computer simulation
by Karyvl Whinman and
colleagues (University ot
Minnesota) contirms this,
but also shows that it
hunung s restriceed to males
older than six vears.
populations could be
mamtaimed (Narure 428:
175). This is because it

would allow time tor cubs to

20042005

reach adulthood betore new
males took over.

And how can a hunter
pick the age ot a Lion ata
glance? By the colour of s
nose. A Lions nose becomes
imcreasingly tfreckled with
dark prgment as acages. with
[1ons over the age of six
having noses that are 50 per

cent black. Nose colour.

according to the researchers,
15 a far more rehable
imdicator ot age than colour
or length ot the mane.
However, even the best-
managed huntng reserve sull
has to contend with the
most serious threat to the
tuture ot the Lion: rural
Atricans, who kill hundreds

ot Lions each vear, temales as

13




well as males, mretaliation
tor the loss of livestock and
human hite. Lions are now
virtually restricted to game
reserves and national parks.
but even these animals

Choking the Virgin
heres not much on our
planet that hasn’t been
aftected by the expansion
and mdustrnalisation ot the

Scientists trom Brazil and
the US discovered the
changes during a 20-vear
study i the Amazon region.
Led by William Laurance
(Smithsonian Tropical

occastonally wander mto
rural arcas where they are

often poisoned or speared.
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human race. Even virgin

. - BN . 2 . ). o
raintorest still untouched by Research Insutute, Panama).,

ot Crrerad i the team established plots in

being atfected by our both tragmented and virgin
N I o MU T TR LR e torests. tagging over 6O.000)
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Male Ulysses Butterfly. The blacker the black, the bluer the blue.

Ultra-hlack Butterflies

ncommon Australian buttertly 1s making a radical fashion statement, as has
recently been exposed by Pete Vukusic (University ot Exeter) and colleagues.

Now everyone, trom scientists to artists and clothes designers, are talking about

the new “ultra-black”™ produced on the wings of the Ulysses Buttertly (Papilio

ulysses).

Found in the Australian tropics. this lustrously coloured insect 1s recognised by
the male’s seriking black and blue wings. The blacker the black, the more the blue
stands out as a signal to mates or rivals.

When examining the wing scales of the male Ulysses under the electron
microscope, Vukusic reahsed that 1t sn’t just pigment that makes these areas
black—it is also the seructure of the scales (Biol. Letters 271: 237). Within the black
parts of the buttertly'’s wing, the scales are covered in tiny pits less than a
micrometre across that torm a honeyvcomb pattern. These nano-structures actually
trap light—up to 90 per cent ot all light hitting their surtaces.

By trapping more light in its wings, the buttertly achieves "ultra-black’, making
the dark pigment look even darker. This has inspired human design engineers to
experiment with nano-structures to create blacker-than-black colours. It these
carly tlutterings are anything to go by, then the Ulysses Buttertly may have started
a new trend. Perhaps next season, ‘ultra-black™ will be the new black.

—K.H.
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trees to monitor their
growth. While they
expected to find changes to
growth patterns i the
tragmented arcas, which had
previously been isolated
trom other torest arcas by
burning the surrounding
vegetation, they were
surprised to tind massive
changes also occurring in
areas of no human actviy.
The researchers tound that
quick-growing canopy
species were Hourishing at
the expense of slow-
growing hardwoods (Nature
428: 171).

Plant growth requires
carbon dioxide (CO-) and
the team speculates that che
Amazon trees are getting an
extra boost of CO - caused
by rising vehicle exhausts,
factory emissions and other
mdustrial processes.
Ditterent species absorb
C O, at different rates and
convert it mto growth.
These factors help
determine which species
come to dominate the
torest. and how usctul the
forest is as a carbon sink.

The species that are doing
well are large. fast-growing
canopy and emergent
spectes. which tend to have
lower-density wood than the
slow-growing species they
replace. Yet ics the dense
hardwoods that are the most
important absorbers ot
carbon i the Amazon. Now
that these slow-growing
species are dechne. the
torests may become less able
to absorb the excess CO, m
our atmosphere. As the
Amazon accounts tor mone
than halt the worlds
remaining raintorests. this
could have major
implications in the planets
ability to cope with rising
CO, levels and the fight
against global warming,

—K.H.
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Neanderthal Face?
prece of thmt from La

A Roche Cotard, France,
bears an uncanm
reseimblance to a tace.
Approxinately 32,100 vears
old it assocated wath
stone artetacts typical of
Neanderthals, Can i be
attributed o the handiwork
of Neanderthals, or isat just
a case of “paraaidolia’, when
wesee thimgs, such as
fanithar shapes i clouds,
that are not really there?

Jean-Claude NMuarquet
(Musce Départemental de
Prehistoire du Grand
Presagny) and Michel
[orblanchet (CNRS) argue
that 1t v 0 “prerre-hgure’
(picrre bemg French tor
stone)—a curtous natural
objectthat was nouced and
collected by prehistoric
people.and sometimes
moditied. Disuncuve scars
mdicate that the piece of

flimt (with 1ts naturally

Birds Australia Threatened Bird Network

The Birding Shop is a The Birding Shop is:@
proud financial supporter proud sponsor of the
of Birds Australia Threatened Bird Network
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occurring tubular
pertoration) was clearly
shaped to enhance
svimmetry. A small bone
splinter was wedged firmly
through the tube giving the
impression ot a tace, with

eve sockets, torchead. nose.

cheeks and mouth (Anriquiry
77: 661).

Prerres-tigures have been
tound m carly and modern
contexts in Europe and Asia,
and may help tack ortgins
of human beliets and

svinbolic behaviour. One

e *
Birdin

Stone face: handiwork of
Neanderthals, or all in the
imagination?

proto-sculpture from
Berekhat Ram, Israel. has
been dated stratigraphically
to between 250,00 and
280,000 years old, and 15
similar to the Fimous Venus
figurines made by modern
humans about 30.000 vears
ago (see "Stone Clothes™,
Narre Aust. Autumn 2001).
Neanderthals could
certamly have produced the
stone face from La Roche
Cotard (or perhaps acquired
It from contemporary
modern humans). But
whose tace do vou think it
depiees? Is e human? Fehine?

Or something clse?

—R.E
Do Dogs Resemble Their
Owners?

WU‘\‘C all seen people
who look suspiciously

like their Dog—my
o A

*x ¥
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When choosing a pet, people tend to pick one that resemhles themselves in some way.

grandtather, for example,
bore a staggenng
resemblance to his
succession of Scottish

Terriers—but unul recently

there was no scientific proot

to support this common
lore. Mow Michael Roy and
Nicholas Christenfeld
(University of Cahfornia)
have discovered that. 1t vou
own 4 purebred Doy,

chances are there's more

16

than a vague resemblance
between you (Psychol. S,
13: 301). But notaf you love
a mongrel.

To discover whether the
perceved simbarity s due to
people choosing Dogs that
resemble them (i which
case resemblance should be
greater for purcbreds whose
facial teatures are more
predictable), or ifitis due to

convergence (where

reseimblince grows with
length of ownershinp), the
researchers took
photographs of 45 Daogs (25
purchreds and 20 mongrels)
and then owners at local
parks. A panel ol judges
were then shown pictures of
an owner, then Dog and
one other Dogand asked 1o
pick the true par They
correctly matched 1¢,

purebred Dogs with then

e

Al

dheottugg the
comergence teon
Pl v theesearnchon

AW Ntk '\‘\“"':.: \ l‘x’l.
people week one tha
resembles them at sope
level and they e more hleh
to had e wath opue bwed
Plowe wro e sty what
that leve b s sall
unkoow . The e wsne
obvious ik be tween thy
ownens and Dogy’
hamine s, size sharpiesot
features, anac v e ties
appare ntine ndhuess o
PRI tivedd CREN leve I So
1se cnnsthat, when
matc g o pet o
penotahiey, people (ownen
and researchers)) ook ton
that specal somethmg tha

cannot be detmed

Wind Beneath Their Wings?
w1||\‘\|‘|('.h| celebranons
were held List vean o
mark the centenany of the
st controlled, powered
thuhe by the Wiglht
Brothers on 17 Decenthe
[903 The Wi hes
tnndertook then carly
expernnents ac Kty Hawk,
North Carolina, to take
advantage of the stendy
winds blowing i tron the
AtLintic Ocean, Tony
Fholborn (Unnversity of
Oueenshand) has recently
,|1§_§||(‘(| thae the WH}!'“
3rothiers” use ol s I winds
tor Lacthtate thyphe was pre
""I‘“"I 140 nnlhon years
apo by the most fanon fosil
bardd, Awchacopterys (N b
T L 2201
ebates over the oppin of

(hgzht 1 burds Jyaver Fallen

) i
(A DA titAaMI 1 f



Archaeopteryx most likely relied
on the wind for takeoft.

mosthy mto two camps: the
‘around-up”and the “trees-
down™ hypotheses.
Ihulborn pmpomted a
potentally nmportant
parameter. wind speed.
winch had been ignored m
Previous nvestigations ot
Archacopreryx's thght
capabihties. Why would
wind be nnportant?
Constder the envirommnent
m which clichacopreryy lived.
Ihulborn’s carher analvses
of its dentition and toot
structure mdicated that the
bird was probably o
shorelime hunter and
torager. This hvpothesis was
supported by other workers”
calculations that its wing
diunensions were comparable
to those ot modern
shorebirds, The Wright
Brothers were only able to

achieve thght m the sand

dunes at Ky Hlawk with

the help of winds blowing

ott the sea at about 20 knots.

Stnlarly, even though
Arclacopreryx’s tastest
runnimg speed was less than
the slowest possible flving
speed. it could have relied
tor htt-ott and extended air-
tine on the tade winds that
blew steadily m the shands

and shores where it hived.

Way to thy without getting
m a Ctlap” about it

Cloacal Cooling

ANCY Putting a nappy on a

lizard! Its an unorthodox
technique. but it allowed
Dale DeNardo and his
colleagues (Arizona State
University) to demonstrate
that the Gila Monster

cmplovs its own rather
unusual technique to keep
itselt cool.

When many land animals
start to get too hot. thev
produce sweat. As the
IMOISLUTe evaporates, 1t
carries heat awav wiath e,
But while the animal cools,
1t also dehydrates, so desert

spectes, for which moisture

(Heloderma suspectin) 15 often at a premium, will
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usually try to mimise ther

water loss through sweating,

The Gila Monster lives in

the hot. dry environment ot

the Sonoran Desert ot the
southern USA and northern
Mexico. and aceepted
theory says 1t should have a
very low rate of evaporative
water loss.

The scienusts placed Gila
Monsters mto specially
designed chambers and
measured the water content
of the air around them at
five different temperatures.
By placing "nappies” on the

lizards—cotton wads secured

with an H-shaped piece of

latex—they were able to
calculate how much water
was coming from the skin
and how much trom the
cloaca (the combined
urogemtal tract).

They tound that. contrary
to expectations, Gila
Monsters have quite high
rates of evaporative water
loss ([ Lixp. Biol. 207: 945).
The loss through the skin
was relacvely Tow but
mcereased shghtly with

temperature. Loss through

The Gila Monster has an unconventional method of cooling itself.

18

the cloaca was also low at
low temperatures but rose
dramancally once the
lizards” body temperature
exceeded 357 C. This rise n
cloacal water loss was
mmediately tollowed by a
drop 1 body temperature.

This 1s the tirst tume chat
the cloaca has been shown
to have a role m evaporative
coohng. Lets just hope the
tcchniquc doesn’t catch on
among humans.

—GL.T.

Grass Floss

Fcurved grooves on the

base of teeth are evidence
ot toothpicks. then humans
across the ages, trom Homo
crectus, H.o neanderthalensis
and H. sapiens, have been
picking their teeth tor |.8
mllion vears. Crities of this
1dea have pointed out that
when we use toothpicks
today we don't leave behind
simlar grooves, Bue thats
because the wood of
modern toothpicks does not
cutinto tooth enamel (the
hardest substance in the
human body). New

NATUR]

01d habits die hard. Waanyi g|ger
Jackson Diamond picks his teeth
with a grass stalk.

experiments by Leslea
IHlusko (Wmversity of
California, Berkeley) show
that grass stalks used on
nludcrll—d(l)’ teeth leave
lasting impressions,
strikingly similar to the wear
patterns on prehistoric reeth
(Current Anthrop. 44:738).

Girass has silica within g
cells—a hard and abrasive
substance that also protrudes
from leaves and sealks m the
torm of tiny sharp spikes.
These spikes can casily cut
flesh (ever cut yvour hands on
grass?) and even tooth
cnamel. Hiusko tound that
only 40 grass-stalk
toothpicks used over a
period of three hours on
modern huiman teeth were
needed to I'L‘pl‘()dllcc d
groove like that on the 1.8-
millhion-vear-old tossil Homo
premolar from Omo i
Atrica. An Aborigimal
colleague ot nne from
northern Australia carries a
small grass=stalk toothpick
under his hatband.
Toothpicking probably
represents the most
persistent habit documented
i human evolution.

Toothpicking may also

provide mdirect evidence tor

the evolution of homimd
language about two nullion
vears ago (Current Anthrop.
45: 403). The trigemmal
nerve i the mouth makes
small holes feel like craters

and fragments of meat teel

like the whole T-bone steak.

Surprisingly, the trigeminal
nerve and the auditory
nerve are vital tor the
developmient of complex
speech. Wilham Agger
(University of Wisconsin)
and colleagues suggest that
the ability o sense, and the
consequent need to remove.

tood particles between the

S
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teeth developed as a result of
selective pressures dimving
the evolution of complex
speech.

1.1

Ancient Arctic Algal Bloom

o5 well known that even
Il'cnmtv Arctic and
Antarctic habitats are tainted
by the wastes and excesses ot
modern human hitesevles. It
seems, however, that
pollution at the poles 18 not
J St 1'1((1)‘ recent
phenomenon,

A team led by Marnanne
Douglas (University of
Toronto) claims that at feast
one Fhgh Arcuce treshwater
ccosvstem was significantly
altered by human mpact
long betore Europeans
arrived m North America
(/’!‘U(. Nutl Acad. Sci. USA
101: 1613).

The researchers uncovered
their evidence 1\_\'

reconstructing events that

occurred around a large

pond on Somerset Island i
the Canadian Arctic. There,
whalers over-wintered ina

stmall village of whalebone

houses for hundreds of vears.

Scem-nomadic ancestors
ot Canada’s modern-day
Indigenous Inuit, the Thule
people arrived on the island
about 800 vears ago and
rentaimed for tour centuries.
During that e, iy
thought they ammually
landed up to six Bowhead
Whales (Balacna nrysticetns).
hunted by teams of men
boats of sk, and caught
and killed with harpoons
and Linces.

More than 60 per cent of
cach carcass was used tor
tood. tuel and building
muatertals. As the rest slowly

rotted, 1t released nutrients

into the waters of the nearby

pond and stwrrounding soil.
By analvsimg tossilised algal

cells i sedmment cores trom

[ibrar

FTUR
Avsrraria’s

attractive hibrary

box holds 12 1ssues of the

magazimme. Finished m

the bottom ot the pond, the
researchers built a preture of
the physical, biological and
chemical nature of the water
betore, durmg and atter
human occupation ot the
site.

Nutrient levels and algal
diversity and biomass rose
significandy tollowing the
arrival ot the Thule and
dechned tollowing therr
departure. To tnis day,
however, nutrient levels
remain elevated compared to
sites that werentused by the
[hule.

K.McG.

FURTHER READING
References for the stories
that have appeared in this
edition of Nature Strips
are available online:

www.natureaustralia.net
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QUICK QUIZ
1

What colour are the
male Zebra Finch’s
cheek patches?

Name the NASA
spacecraft that is
exploring Saturn.

How many molars do
placental mammals
have?

What do you call sound
waves that have a
frequency of over
20,000 hertz?

Name the fourth laygest
island in the world.
Does a Fossa have fins,
fur or feathers?

What is the name given
to one millionth of a
metre?

I which month and
year did the last Transit
of Venus occur?

What are swan chicks
called?

Which scientist,
fanous for his work on
the structine of DNA,
died in_[uly 2004?
(Answers on page 79)
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Mullett:

snatchcock of the sea

Lven if you don't like scafood, you have o admit that the

Sea Mudlet is exceprional as far as fish go.

HO CAN REMEMBIR  WHA]
part ot Warrick  Capper®
anatomy he was happy to let
flop all over the shop m the 19805,
making women swoon. men throw up
and the Svdney Swans momentarily
financial woes?

fm'gct their

Correct. s Tong. white, mullet. But

Sea Mullet
Mugil cephalus

Classification
Family Mugilidae.

Identification

In oceans, silver belly and olive-
green back; in fresh water, white
belly and deep brown to almost
black back. Black spot at base
of pectoral fin, 8 soft anal rays
behind the 3 anal spines. Sexes
similar size, max. 76 cm and 8 kg.

Habitat and Distribution
Worldwide between 42°N and
42°S. In Aust, coastal waters
and estuaries (except Great
Australian Bight and western
Tas.).

Biology

Found between extremes of
fresh and saltwater. Eats algae,
diatoms and microscopic inver-
tebrates. Adults (3 yrs old) leave
estuaries and spawn along
coastal beaches between
March and July. Lives 9-10 yrs.

how did that untortunate hamstvle (#1
on the sides, #6 on top. don't touch the
back). proneered by David Bowie and
Suzi Quatro. ever get its name? Evi-
dently. 10 was a simple matter of phys-
gnomy. The cut made vou look hike
the tish. Tragically  though. tor s
exponents. from about 857 the Amer-
ican word “mullethead” was applied to
anvone considered  dullish or stupid.
because the mullet fish with s large
that head and Tack of neck was thoughe
to be the embodiment of feeble-mind-
cdness. Somchow  the  association
between the haircute and the expecta-
ton of modest aputude under e has
stuck.

When vou put a sleek, silvery mullet
alongside a stonetish or a toado howev-
eroat's hard o draw the same conclu-
Monst

Aussies cut our teeth on mullet. and

ston as the Americans. ot us
even those who think ats below them
to cat it sull unwittingly support the
market because pubs and fish-and-chip
shops know that once mullet’s battered
and cremated no-one can pick 1t from
something more snobby anyway.

Even it vou don't like seatood. vou
Sea Mullet
(NMugil cephalis) 18 exceptional as far as

have to admie that the
fish go. Tt can live moall sores o water
(fresh, super=salty or brackish): s
almost impossible to cateh on a iishing
line (being vegetarian. it just won't take
regular bait): e breaches tull clear out of
the water like a dolphin: and 1tis one of
the tew fish to have a gizzard. . .a giz-
zard that looks like a Ferrero Rocher
chocolate and s (C\'idcntl.\') very g(md
to cat.

Crizzards are standard 1ssues i birds

BY STEVE UAN DYCK
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and they usually contamn bits ot gravel
that help do o tood what a toothless
beak can’t. But such a grinding-mill
affair in 0 tish s rare. So rare that
(919, a Florida  lawver. Pacrick c:
Whitaker Sr. was able to have a case dis-
missed agamst halt a dozen  youths
arrested on charges ot fishing outside
the scason.

Whitaker presented the Judge with
(then  scientatically maccurate)  books
showing that fish did not have gizzards
and then argued that, like whales and
beavers. just because mullet lived iy
water like fish. did not necessarily mean
they were tishe He referred o them
mstead as “some kind ot aquatic tow]”
Following the lost case, State leaislators
altered  tishing laws  to specitically
account  tor  mullet. regardless  of
whether they were fish or tow!!

Just about evervone has brushed up
aganst mullet. As o child | used to load
up long. narrow ovster bottles with
small balls of dough and leave them on
their side in shallow rock pools. When
the tide was receding. there the finger-
ling mullet would be. like selt=packed
sardines. jammed so nghtly o the
bottle they couldnt turn around to
escape. Untortunately tor my wife, the
memory  of - boarding  school mullet
dished up every Fridav mght evokes

ragegigly bleak flavours of rancid fish
flesh

mghlight ot her schools thritty nutri-

.

.
oll and mudtlac that were the
ton policy.

On the far side of mullet apprecia-
von. Even Bruhn, whose 40-metre
throw remams the world Mullet Toss
record. worres that he's peaked as an
athlete at age 26, 1 dont think I'm
gonna toss next vear”” he contides o
author Michael Swindle. *\When voure
I competition vou have to sy wo
sober.”

To the casual observer. mullet hite-
history is a contusing issue. One minute
they are mibbling algae n o sparkhng
freshwater stream S0 Kilometres trom
the coast: next time you see them they
are leaping out of the water in a muddy
mangrove-lined creck: and then some-
where else they are getting dragged up
i near-bursting nets trom the ocen
surt by a team ot rusty tractors.

You see it takes three vears tor a e

Mullet to reach adule size (33 centines

NATURE AUSTRALTA SUMMER 2004-2003



The Sea Mullet is one of the few fishes to have a gizzard.

tres).

m estuaries and treshwater streams and

Nearly all the maturing happens

creeks. When the prevathing winds shift
to otfshore (around March in castern
and western Australia) most mature Sea
Mullet strt leaving the estuaries m
schools. Just like Humpback Whales at
that time ot the vear, they move north
aeainst the prevatling oceanic current
and stay near to the coasthne.
Spawning. which 1s thought to ke
Pl.lL‘C close to the surt Jl()ng beaches.
Lasts at least @ couple ot months and the
trv generated trom it drife south with
the current and swim into the estuaries
when they are about two to three cen-
umetres long. The adults. rather than
die like exhausted salmon. slink ot into
the nearest river or stream and body-
build tor next vears oceanic orgy. The
new stream they occupy might be 100
kilometres north ot the estuary []10}' lett,
but some extraordinary runs ot over 700
kilometres have been recorded.

NATURE AUSTRATLTA SUMMIEER 2004-2005

mullets roe  (eges)  are

Because a gyg
worth at least 20 times the wholesale
value ot its tlesh, most commercial fish-
g happens ott the beach when the fish
are ripe and just about ready to burst,
alone

In south-cast  Queensland

between one and two milhon mullet
are net-caught in the surt each vear. and
this represents just 1 traction ot the
number of fish preoccupied with the
procreative  frenzyv. Each tenale pro-
duces up to tour million eggs and cach
muale squirts out enough mile (sperm) to
fertihse them as they disperse mto the
water.

So with this m nind. next ame vou

l\i\i\

door to jom them tor a swim o thewr

decline the offer from the next
backvard pool (tull oft warm. watery
wee-wee). v not to think too long
about the creamy egg chowder vou
could well be relaxing i on vour next
Easter holiday to the beach! There may

be more sea than pee m the ocean, but

theres probably less chance of getting
cmbrotled m g messy reproductive free-

tor-all in the neighbour’s pool!

FURTHER READING

Kailola, P[., Williamns, N.J., Stewart,
PC, Reichelr, R, McNee, A, &
1993 Sea mldler. Pp.
330-333 in Australian tisheries

resources. Burean of Resource Sciences,

Crriere, (.,

Department ql'l’ri/mlry Industries and
Energy, and the Fisheries Research and
Development Corporation: Canberra,

Steindle, N1, 2003, Mulletheads: the
legends. lore, magie. and mana
surrounding the humble but celebrated
mullet. Crane Hill Pablishers:
Birmingham.

i STEVE VAN DYCK 1S A SENIOR
CURATOR OF VERTEBRATES A1 11HE
QUEENSTAND MUSFUM WHERE HE HAS
WORKED SINCE 1975,

Al




RARE & ENDANGERED

Pugh's Mountain Fr

Pugli’s Mountain Frog maintains a secretive existence and stays

under cover for its entire life,

N APRIE 20040 MY COLLEAGULS
and I deseribed two new species of
mountam trogs (Philoria) trom cast-

ern Australiae To seems surprising that

entirely new vertebrate species can sull
be discovered t()d‘l}'. but m the case of

Pugh’s Mountam Frog (I pughi) there is

good reason. relating both to its appear-

ance and way of ite.

Pughs NMountamm  Frog has been
tound m only a handtul of sites in the
boggy headwaters of raintorest streams
in remote sections of
the northern ranges
of New South Wales,
west ot Gratton. It
looks very smilar to

three

Philoria

tfrom the same gener-

the  other

spectes of’
al region. The adules
areapproximately
three centintetres
long. with a robust
pear=shaped  body.
They are well cam-
outlaged agamst the
tallen

ground and

leaves.  with  char

colour varuable. ranging tfrom  carthy
browns to vellow and maroon. Whilse
be subtle  differences in

there may

colouration and  muarkings  between

Pughs Mountam  Frog and  other
mountain trogs. these are not always
reliable. What sets 1t apart as a new
species contes from its genes. Molecular
genetic technology has shown  that
Pugh’s Mountain Frog has a separate
gene pool with unique characteristies
and has been evolving on s own path-

way for millions of vears.

[t scems
surprising that
cntirely new vertebrate
species can still

be discovered today.

Pugh’s NMountan Frog s rarely seen.
It maimtains a secretive existence under
the leat litter on the ramtorest tloor and
stavs under cover forits entre life. Even
the tadpoles are kept awav trom the
open waters of streams or ponds. Males
construct small breeding chambers in
the ground. These are covered by leat
liteer, rocks or logs. or are buitlt under
the banks of small c¢reeks. Here the
muales sit and produce their manng call,
2 muttled “ork™. m an effort to attract a

temale o therr
nest. Small breeding
groups of six or less
males, cach m their
own separate cham-
been

ber.  have

observed from
October to Decem-
The

l‘k‘t]llll'L‘lllC]l[\‘

ber. habitar

tor
breeding appear to
be highly specific,
Nests must be con-
structed amoa site
where there 1 tree
tor

water available

cges to be deposit-
cd. but without the potental tor the
nests to be washed away during heavy
ram. The conditions seem to be 1deal
where flatter boggy areas occur towards
the top of @ mountin ridge. often at
the pomt where a ramtorest soream
begins.

Once a temale has been lured mrto the
nest and egg-laving begins, the temale
seeretes with the eggs ajelly substance.
which she bears with her large finger
cee mass. The

tatal

tflanges to create a toam

foam mass provides oxveen for the carly

BY ROSS KNOWLES
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cmbrvos betore breakimg down o 2
clear jelly that the tadpoles can swim
through. The tadpoles do not teed. but
derive all therr nourishment trom the
volk that was contamed m the egg. The
cmbrvos complete their entire develop-
ment and metamorphosis. from cgg ©
tadpole to juvenile frog, within the
chamber m the ground.

As aresult of this spectalised breedmg
behaviour. Pughs Mountam Frog ma
be the

particularly  susceptible  to

adverse effects of logaing and road-

NATURE AUSTRATIA SUMAMER 200472




making. such as soil compactnon and the
drving out ot the torest floor as the
canopy s opened up. Cattle grazing also
poses a threat, and the ramplhng ot nests
m one breeding site has been observed
as Cattle have congregated at water. A
more general threat, however, s disease.
A fungus, the chvtnd tungus. can be
deadly to trogs. Whilse it has not been
idenotied e Pugh's Mountaim Frog. 1t
has been illlp]i("ltcd i the dechne of
numerous species ot Australun - frogs,

mcludmyg the closely related Baw Baw

NATURT AUSTRALIA SUMMIER 20042005

Frog (Philoria frosti) trom the Victoruan
Ranges.

Pughs Mountam Frog was named
Dailan

Over many vears. Datllan campaigned

atter environmentalist Pugh.
for the protection of natve torests in the
north ot New South Wales, and he v
part responsible tor saving some ot the
tew sites where Pugh’s Mountain Frog 1s
tound.

FURTHER READING
Kuoreles, R Nahony, Mo Anustrong, |,

& Donnellan, S.C0 2004, Systematics of
sphiagman froes of the genns Philoria
(Anira: Myobarrachidae) in castern
Aunstralia, with the description of two new
species. Rees Aust. Mus. 36: 57-74.

ROSS KNOWTES IS MANAGING DIRTCTOR
OF A TINANCIAL=PEANNING GROUP THAT
SPECIALISES IN FRVIRONMEN [AL LY AND
SOCIALLY RESPONSIBLE INVES TAENT. H
FIAS A TONG=STANDING INTIREST IN

AUS TRATIAN NATIVE WD

AND CONSTRVATION.
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WILD THINGS

To shun the sun

Most mannnals smell and hear betrer than they see,

whicl means thar daytime activity confers no advantage.

USTRALIA IS HONE 1O MANY
remarkable mammals. but most
ot them are rarely seen by peo-

ple. One can spend davs Inkimg or dn-

ving through natonal parks wathout
seentg any at all. They are more obvious
at mght to experts wieldig spothghts.

But overseas. mammals are often seen

by dave Squirrels scurry across parks.

monkevs  crash  through  trees. and

Atrica’s plans bustle with big game.

Why should Australia be so ditterent?

One reason is that Australia s and and
our mammuals teed at night to avord the
drving sun. Desert rats that cat nothing
but dry seeds and vegetation certamly
need to conserve water and they happen

to be strictly nocturnal. But Austraha s

not all arid and there s more to the

story than this.

Unhke other continents. Austraha has
lost virtually all ies megatuna. A hun-
dred thousand vears ago  diprotodons
and other guant marsupuals - were an
mposig presence. These big mamnak
probably toraged partly by dav and also
at nmght. depending on the weather and
on predator actviey, just as most g ami-
mals do todav. Why they went extnet
remans contentious. but their absence
certainly makes the bush guiet.

Australia since European setderment
has also Tost. or almost lost. many of 1t
smaller mamalse some ot which
engaged m davome behaviour. One
could say that Australian mammals are
seldom seen because Australia has the

most depleted fauna of vy continent.

BY TIM LOW

1)

NATURLE

I'he Numbat (.\])’)’III(’(U/)I‘lL\‘./}L\'(m,‘“.\-)’ o
most  consistently diurnal Mammnyg|,
once ranged rnght across southery Auss
traha, butnow keeps to a few reserves iy
the south-west. Yer even VISitors. ¢
these places rarely see e which raises
aother pomt—that  Austrahay mani-
mals are otten actve by daviaes JUst thye
people fail to see them.

Southern Brown Bandicoots (Iseodon
obesulns) otten torage m- davhight. but
because they are discreet most people
blunder past them unknowmgly. Platy-
puses (Ornithorhynchus anarimgs) teeding
undenvater are also overlooked, When
rodents and dasvunds venture torth by
dav they are both small and quict
enough to be missed. Tonce spied o Yel-

low-tooted  Antechinus

(Antechinus

Slavipes) carryving a dried leat up o 1

nest mside o dead wees By remammg
stock sull 1T watched e scamper up and
down the trunk 15 times at around nme
m the mormimg. But 1 was Tucky to see
this hede eriteer ar alle Simitlarly, the
Kowart (Dasyuroides byrnei) and Mulgara
(Dasycercus cristicanda) sometimes bask m
the morning sun. but tew people ven-
ture nto the deserts where they hve.
Wombats  often  emerge  on - sunny
mornings. or late m the atternoon. and
I have seen Koalas (Phascolarctos cinerens)
and Common Spotted Cuscuses (Spilo-
cuscus macularns) aconve by dav. imcluding
one Koala gallopmg up a il m the late
mornimg. Most kangaroos and wallabies
engage m some davtime activity, echid-
1as too. and they are the manmmnls most
often  encountered by dav. Diurnal
acuvity s more conmon i southern
Australia where nights are cold.
Nights are the best nme for mseetivo-
rous mamnals to emerge because ther
prev s ore active then. Cockroaches.
grasshoppers. moths, beetles and cen-
npedes emerge atter dark when few
birds are huntung. There are owhl o
constder. of course. and they turn outto
be vital to this story. Ies a remarkable
tact that no owl tossils more than a cou-
ple ot nnllion vears old have ever been
found m Australia. The vast Raverslagh
cave deposits. dating back toar least
Miocene tmes (about 20 mulhon vean

Small carnivorous mammals such as the
Common Dunnart (Sminthopsis murina) are
mainly nocturnal hecause their insect prey is
mainly nocturnal.
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Mammals are more likely to emerge hy day when

ago). contain enormous caches ot bones
but no owl remams. even though owls
often roost and nest around caves where
ther remaims can accumulate as tossils.
The owls we have today belong to nwo
genera shared with Asia that evolved
overseas. Our tfrogmouths (and night-
Jars) are also descended trom Asian
mmigrants. and so too  the  Letter-
winged Kite (Flanus scripris). 2 noctur-
nal bird ot prey that hunes desert rats. So
Australia, unal a tew milhon vears ago.
was an owl-free zone.  which made
woodland  nights somewhat sater tor
small furry things than the davs.

The first mammals ever to evolve dur-
g the ‘Triassic (about 240 milhon vears
ago) were snall, probably nocturnal
which nocturnal

INSCCLIVOTES. means

NATURE

AUSTRATIA SUMMER 20042005

hunting was the  ortgmal manmmal
detaule

Nocturnal actuvity 1

litestyle,  the setting  for
mammaldom.
winter may well have been the drnving
torce tor evolution ot warm-blooded-
ness. Even today most mammals siell
and hear better than they see. which
means that davtime activity conters no
advantage. espectally when days are hot
and mghts mild. Primates and squirrels
are exceptional among mammals in that
most spectes are strictly diarnal (although
there are many squirrels and some pri-
mates that are strictdy nocturnal).
Australia 1s now bursting at the seams
with feral invaders. and they behave
much like our native fauna. Exotic rats,
mice. Rabbies. Hares. Cars. Foxes and

Prgs are all caster to see at mght. In face

nights are very cold. This is a Common Wombat (Vombatus ursinus) near Cradle Mountain in Tasmania.

most ot the worlds mammals are at least
partly nocturnal, but therr davume
movements attract the most attention.
Why? Because nature shows are far cas-
1er to hlm by dave and because people
seldom go looking tor wildlite at mght.
Those Atrican plains that seem so busy
by day are often busier agam when

night falls.

FURTHER READING
Menkhorsi, P11, 2001, A field guide to
the mammnuls ot Australia. Oxford

TivM LOW 1S A MAINEY DIURNAL
BIOLOGIST AND WRITER, THIE AUTHOR
OF SIX BOOKS, INCLUDING TTI PRIZE-
WINNING T NEW NATURE.
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I WAS O AN ON CHRISTMAS EVi
2003, The “Mayestce Fanfare™—
better known as the jingle that
heralds the stare ot the ABC radio

filled my kitchen. I'd had hede
sleep. My kids were too excited about

NCWS

opening themr presents the next day to
let e sty in bed more than a few min-
utes past davbreak. Needless to sav, |
wasn't paving too much attention to the
racho: it seemed hike the siane sad old
stutt—more soldiers shot - lraq. a
bomb blast in Jerusalem, some political
pomt-scormg over such and such. And
then 1 heard 1t "A major bushfire s
burning out of control in Booderee
Natonal Park at Jervis Bav, near Nowra
on the south coast of New South Wales,
Over 1.000 hectares ot bushland have
been destroved”™ This was devastating
news for me. and could possibly have
meant 12 months of exhaustive tield
cttorts down the drain.

IHIE PAST FEFHOW

O\'I 1R
rescarchers

Chns MacGregor, Damian Michael and

YEAR, WITH
Ross  Cunnimgham,

Mason Crane. we had worked mcredi-
blv hard establishing 110 field study sites
throughout Booderee Natonal Park.
The Herculean cfforts were part of a
NJOr new experiment to quantity the

response of birds, mammals, reptiles and

tfroos to prescribed (or hazard-reduc-
tion) tires in different vegetation types.
The study was to be a five-vear project,
conducted i partnership with Environ-
Wreek Bav
Aborigmal  Community,  co-managers

ot Booderee National Park. The park

ment Australia and  the

was a wondertul venue tor a tire and
wildlife studv. Not only did it support
an extraordinary diversity ot vegetation
tvpes ranging trom raintorest to heath-
land and sedgelands, buc there had
already been major cttorts to map and
carctully - document past fires—a prac-
tice that needs to be adopted more
widely i Austrahan Lindscapes. Fe was
also. quite stimphve o visually stunming
plice to work, with some ot the most
spectacular clitts on the cast coast of
Austraha, beauutul white, sandy beach-
es.and a wondertul expansive bay envi-
ronment. In many respects 1t s Svdney
without the over-development.

Against  this magnmiticent backdrop,
the rescarch team’s task had been to
focate and prepare ficld sites in ditterent
tvpes ot vegetation  that had been
burned between 5 and 40 vears ago.
First a person-wide transect Ime was
slished through the vegetation. which
was often three or more metres high:
then a hine of pietall traps (essentally
buried  buckets) was dug nto the

Populations of the Long-nosed Bandicoot have increased substantially in Booderee National Park
as a result of a massive poison-baiting program for feral predators, particularly the Fox. This
species remains abundant in many areas in the park, including several burned ones.

28

8 8= ——=

ground at each site—sometimes m the
sand. sometmes carved mto sandstone
rock with a crowbar. The nest step was
to connect these with a 20-metre long.
knce-high. plastce  dritt-fence. which
served to direct anmuls running along
it nto the pits. Perhaps it we had
known betorehand how much eftort
was mvolved i establishing these hield
sites. we mav never have started the
work i the first place! Indeed. by the
tme all 110 sices had been estblished.
the study had become what 15 probably
the largest pickall and drift-fence study
m the world.

I'he resules over the first vear had
proved to be very excitmg. We'd cap-
tured manv lnn:_g—nowd BBandicoots
(Perameles nasura)—a species that had
recovered well tollowing poson-baing
cttores tor feral predators, }\ll'tit‘l'[‘”‘l.‘
the Fox (1 itlpes rulpes). wathin the park.
20042
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There was an extremely unusual marsu-
pial mouse  (Antechinus sp.), which to
this day sull does not match any species
currently described for the genus, and
several rare southern records ot the
Eastern  Chestnut Mouse  (Psendoimnys
gracilicandarnis). The team had also added
several new species of reptiles to the
park’s list. In addinon, there were cap-
tures of Common Death Adders (Acan-
thophis antarcticus), Black-bellied Swamp
Snakes  (Hentaspis signata), numerous
types ot skinks, and a legless izard called
the Common Scaly-toot (Pygopus lepi-
dopodurs).

Before the news bulletin was even

over, 1t was obvious we needed a
change of tack for our research project.
[ was not about to write off the previ-
ous vear’s hard slog to bushfire! So |
arranged a visit to the park m carly Jan-

uary 2004 and. when | got there, found

NATURE AUSTRALIA SUMMER 2004-2005

that the vegetation on about 70 of our
field sites had been burned and the pit-
fall buckets and dritt-tences melted on
them. Almost immediately we started
the huge task ot site reconstruction, and
we decided to redirect the research
focus on species recovery after fire,
comparing populations on burned and
unburned sites with those quanutied

before the tire had occurred. A pre-

scribed-burning  program  was,  of
course, no longer relevant—rthis

unplanned (wild”) fire having already

burned the vast majority  of sites
planned for tuture prescribed fires.

By carly February 2004, all the tield
National Park had
A team of Earthwatch

the

sites at Booderee
been restored.
volunteers then assisted team m
counting amimals on them. We were
not anticipating catching much. given

the seventy of the fire in many parts of

Seventy of the 110 field sites in Booderee
National Park were completely destroyed by
the 2003 fires. Here, a new drift fence that
connects a line of pitfall buckets is being
re-established to replace the one that was
melted by the fire front.

the park. Indeed. we were already aware
from reports from ranger statt that many
mdividual animals had been killed. For
example, there were many dead and
badly burned Common Ringtal Pos-
sums (Pseudocheins peregrinus), and rap-
tors such as the Brown Goshawk (Acip-
iter tasciars) and the White-belhed Sea
Eagle (Haliacetus lencogaster) were domg
well on the carcasses. We suspected the
Greater Glider (Peranroides prolans) had
sutfered simnlar problems to those of the
ringtail. In other cases, we thought that
bird species such as the New Holland
Honeveater (Phylidonyris novachollandiae).
the Eastern Whipbird  (Psophodes  oli-
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Populations of the Common Ringtail Possum were reduced significantly by the 2003 wildfires and many carcasses of the animals were found. The
species’ dependence on dense understorey vegetation, much of which was consumed in the fire, make it especially vulnerable to fire and also

predation following fire.

vacens) and  the  Eastern Brastlebird
(Dasyornis brachypterus) that were com-
mon and widespread betore the fire.,
would now be rare or absent trom
burned sites. But how wrong our mmitial
tears about a lack of anmal captures
proved to be!

Like the results of several other large-
scale fire studies elsewhere i Australia
(such as 1 the northern part of the
continent). the findings of our first set
of field surveys at Booderee Nauonal

Park

though 1t was just six weeks since the

were  sumply stunnimg. Even
fire, capture rates were remarkable. We
caught lots of mammals such as the
Long-nosed Bandicoot. the nauve Bush
Rat (Rartus puscipes). Brown Antechinus
(utechinus startit). Conumon: Brushtail
Possum (Trichosurus vulpecula), Eastern
Pyvgmy-possum (Cercartetus nanus) and
Sugar Ghder  (Petannis breviceps). and
also repules meluding the Black-bellied
Swamp Suake and Diinond Python

(Morelia spilota). While 1t was clear that

many  spectes at Booderee: Nauonal
Park had suffered as a result of the tire,
populations ot many others had already
started to recover. and some such as the
Garden Skmk (Lampropholis guichenori).
seenied to be largely unattected. How-
ever. we are concerned about the tates
of some species come wmter, when
plant growth rates slow or stop. Indeed.
the true long-term nupacts of” fire on

populations of many species will not be

Known tor many vears, which is one of

the reasons we plan to closely monitor
the field sites at Booderee National Park

well mrto the tuture.

Ax OWRITE, JUST THREE MONTEIS
A atter the tire. there .l|l'L‘.ld}' seem to
be some mmportant general  lessons
cmerging from the work at Booderee
Natonal Park (and the work completed
m many other studies of fire around

Australia). The first s the fallacy of how

tire destrovs bushland—something well
known by Australian ecologists but tvp-
wcally: nusreported by the Australian
media. Many ot the trees and shrubs at
Booderee have resprouted and seedlingy
of others have germimated. The leaf he-
ter, fallen branches and sticks provide
cover and places m which to torage for
many species. Also, like most fires, the
blaze at Booderee Natonal Park was

patchy.  Arcas ot bush were often

unburned or only partally - burned
within the general area attected by the

fire. These provided important retugid

tor many anials, with capture rate®

bemyg typically much higher near these

places. Sunilarlye rocky outcrops also =

provided shelter tor annnak dunng the

The Diamond Python is a large and charismatic
native predator that occurs at Booderee
National Park. The way it uses burned areas s
unknown and is the subject of a newly
commenced radio-tracking study by the author
and his team of researchers.
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Animals such as the Short-beaked Echidna { Tachyglossus aculeatus) were occasionally found in
burned areas with high leaf-litter fall but were far less abundant than in the unburned parts of the

park.

fire. So events hke these unplanned
fires, which are regarded as “natural dis-
asters” by humans, are not always “disas-
ters’ tor the ccosystems or the species
that ihabit them.

Another important lesson s that even
those trees and shrubs that were killed
will sull make a sigmticant conmbution
to the structural complexity of the new
stands of” forest, woodland and heath
that regenerate - the burned areas.
Dead standing trees and logs. tor exam-
ple, will be valuable habitat for many
clements of the biota m the vears
come. These trees and logs are what
have been termed the “biological lega-
cies” of natural disturbance events, and
they can play important roles in assisting
ccosystem recovery atter perturbations
like fire. Conversely, removing them, as
may occur when salvage operations are
made to “clean up® forests damaged by
fire, can significantly mpair wildlite and
L‘(‘()S}'\'(L‘I]] I.L'C()\'Cl.'\'.

Finally. the response of many species
at the sites at Booderee National Park
are hkely to be mtluenced not only by
the mtensity and patchimess ot the most
recent fire but also the amount of ome
that clapsed since the previous fire. For
example, species composition and rich-
ness m heathland that was burned i
late 2003 and five years carher will be
very different from nearby heathland
that was also burned i December 2003
but had previously not experienced tire
for over 20 years. As noted by Malcolm
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Gill, one ot Austrahay leading fire sci-
enusts from CSIRO Plant Industry and
National

“one tire does not an ecosvstem make ™.

the  Austrahan University,

This Tast pont s a crincal one as 1t
relates to what has been termed a ‘fire
regime’. A hire regime is the sequence
of fires typical of a given area and 1t has
tour key components: fire intensity, fire
tvpe (for example, crown or ground
fire), between-tire mterval (or trequen-
cy). and season. Europeans have dra-
matically altered the fire regimes 1
Austraha and numerous native species
are threatened as a result. Indeed,
altered fire regimes now threaten more
species of Australian birds than any
other threatening process except  for
land clearing. Given this, 1t s essental
that we learn much more about fire and
its impacts on the Australian biota, and
how Aborigines used fire to manage
their land, so that in the future 1t will be
possible to determine ecologically sus-
tamable fire regimes and fire-manage-
ment practices. Hopetully the collabo-
rative cffort by the Wreck Bay Com-
munity at Jervis Bay and Environment
Austraha will make a contribution to

achieving this goal.

FURTHER READING

Bradstock, R.A., Williams, |1, & Gill,
AN feds), 2002, Flammable Australia:
the fire regimes and biodiversity of a
contment. Cambridge 1 'rll'l)('r,\'l'l)"l’rl'.\‘_\‘:
Melboirne.

Virtually no burned areas supported the New
Holland Honeyeater immediately after the fire.
However, by the following spring, small
numbers of birds had begun to return to
heathlands and shrublands in the park.

Gill, AN, Woinarski, | & York, 4.,
1999, Australia’s In'mlitfcrxiry»a,r(,,p(,,ws
to fire. Environ. Aust. Biodiv. Tech .
Pap. 1.1 2606,

Lindenniayer, D13, Foster, D, Frauklin,
S L Hluner, M., Noss, R, Schiemegelow,
15 & Perry, ., 2004, Salvage harvesting
after natral disnobance. Science 303:
1303,

Whelan, R.J., 1993, The ecology of
fire. Cambridge Stidies in Ecology.
Cambridge University Press: Cambridge.
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A rarely observed species in Booderee
National Park is the Common Scaly-foot.
Although superficially resembling a snake, it is
a legless lizard, with taxonomic affinities to
geckoes.
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O SO TONG AGO 1T Woulb

have been hard to visit anv

Fasmanan forest or beach and
not cone across some evidence ot Tas-
maman Dewvils (Sarcopliilus harrisii), be it
therr footprimts. scats or late-mght,
blood-curdhng  scremms. These  days,
signs of the Devil are not so common;

road-killed

NMOW l)U\"L‘]l}'. and carmon hes 1‘()[[1111_{

M 1OSE areds, Devils are
where previously it would have been
reduced to scraps within hours of dark-
ness. What has happened to “Harns’s
tlesh-lover™

Devil populations have crashed over
halt” of the State and it’s far trom over.
Ot the perhaps 150,000 Devils i Tas-

manta m 1990 over a third have died of

Devil Facual Tumour Disease. Unthink-
able o few vears ago. Devils now tace
mclusion  on Tasmanna’s  threatened
spectes hist.

The tirst hint that something was
wrong came - the carly 1990s with
comments that Devils had become rare
m “Devil heaven—tar north-castern
Tasmania. Then m 1996, Christo Baars
photographed some  hideously  distig-

ured Devils at Mount William Natonal

THE FIRST HINT
that something

was wrong came with
comments that
Devils had become
rare in‘Devil heaven'.

Park where David Pemberton (Tasman-
- Museum and  Art Gallery)  first
radio-tracked Devils a decade betore. A
pathologist suggested  Lymphosarcoma,
likely caused by a retrovirus, and sug-
gested the Devils could have been bitten
by Cats (Felis catus). 2 species prone to
such thimgs.

I visited the park and set traps,
expecting on past experience to catch
15 or so Devils of both sexes and a vari-
ety of ages. However, all | caught was a

sohitary juvenile. Something strange was

happening.

For years David and | had argued for
systematic monitorig of Devil popula-
tions but because Devils were ()mtmlly
‘secure” they apparenty did not warrg,

funding. Instead  we  got assurances
about the eftectiveness of “passive mon-
itoring” (making  incidental observa-
tuons during other work). How hollow
those labels are proving to be.

1999

Statewide  geneties study  of Devil,

Mceanwhile durng
Menna fones (University ot Tagmanm)
noted badly tumoured adules near Lile
Swanport, on the cast coast. Menna was
also studying  Dewvils along  nearby
Freyveinet Pemmsula. Al was well i thig
arca unul 2001 when she started find-
g gross tumours there too, providing
the first specimens tor exannnation by
veterinary  pathologists. Within five
months nearly all the adult Dewls had
died. Survival of juveniles, however,
was unusually high, perhaps because of
less competiion  with and  predation
tfrom adults (like most carnivores, ev-
ils may eat cach others™ young). While
there were reduced mmpacts m- areas

with tewer Devils, the general trend

This adult Devil with advanced cancer, photographed at Mt William National Park in 1996, was the first record of Devil Facial Tumour Disease. The

Devil probably had less than a month to live.
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towards mereasingly vounger Devils i
all discased areas meant there could be a
risky Tull i breedimg.

To comphicate matters, 1 2001 Foxes
(Fudpes rulpes) were discovered - Tas-
mant—this tme not just the  past
cceentrie mcdents but an apparently
concerted ctfort at introducnon. The
Fox Free Tasktorce was born and T was
assigned to - tilor Fox detection and
eradicanion to Tasmanias special situa-
von (having many large dasvunds and
very few Foxes, the exact opposite of
mamland Australia).

With the help of Marco Restant (St
Cloud State Umiveraty. Minnesota), |
went to Eppmg (northern nudlands) to
look at the take ot Fox baits by Dewils.
Seven of the 23 Devils we caught, while
looking tor the tracer dve we had m the
barts. were hornbly tumoured. Obvi-
ously the disease was far more wide-
spread than thought. A tat lot of good
passive monitornng s we chorused and

decided to go “acnve’,

E ENMBARKED ON A CSNAPSHOT

CL survev’ ot 40 randomly chosen
sites, ricocheting around the State with
our rapidly - dismtegratng hire-trailer,
We used new  PVC “prpe-traps’,
designed to tacihtate cleamng and to
reduce the madence of injuries that
Devils sustam while orving to - escape
from cage traps. It soon became appar-
ent that the discase was widespread over
central and  castern . Tasmama  bute
scemed absent trom the far south, west
and north-west. This was important.
because Menna’s work showed that the
western Devils were ditterent to those
m the central/eastern areas. Perhaps the
north—south band ot wet forest that
crudely separates these subpopulations
also acts as a disease butter.

To prevent turther spread of the dis-
ease, relocation  of nuisance  Devils
ceased, and tattoomg. up to then the
standard marking method tor Dewils,
was swapped  tor microchippimg (a
method with less risk of infection).
Movement ot captive  Devils withi
Tasmania and to the mamland was also
put on hold because there was no test
for the disease bevond  looking  for
twmours.

In late 2003 some of Australia’s top

wildhte discase experts came together

NATURE AUSTRAIIA SUMMER 2004-2005

(Top) The author checks a PVC 'pipe-trap' containing a Tasmanian Devil. The PVC traps prevent
Devils from injuring themselves and can be thoroughly cleaned to prevent any cross-infection.
(Bottom) The author examines an adult Devil with a tumour on her nose and large pouch-young.
Contrary to their reputation, Tasmanian Devils are easy and safe to handle if treated gently.
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Map of Tasmania showing distribution of Devil Facial Tumour Disease, by late 2004. Crosses
indicate affected sites; circles are sites where the disease has not shown up.

tor a workshop. Although Austraha has
Ausvetplin to deal with disease out-
breaks in stock. nothing similar exists
tor wildhite. In an unprecedented move.
then  Tasmanian Prenuier Jim Bacon
declared that “the Devil would not be
allowed to follow the Thylacine o
extinction” and commutted S1.8 million
over three vears. This funding was cru-

cul. "kick=starting’ a sophisuncated res-

cuc program under the l)L‘P.lI'(IHCI)[ ()t.

Primary Industry. Water and Environ-
ment.

The project now mvolves most of the
current Devil experts in integrated pro-

gramns of discase description and testing.

mapping and monitoring the effects of

the disease m the field. and manage-
ment of Devils. Pubhe mterest has been
phenomenal and I'd have to say that
only the rediscovery of the Thylacme

would generate more attention.

O WORK UP A TORMAL DISCRIPTION
Tnt‘ the discase. a team from the
Department’s Animal Health Laborato-
ries has been closely exammig both
discased and healthy Devils. Stephen
Pvecrott. Richmond  Loh and Anne-
Marce Pearse concentrate on the labo-
ratory work. while Robvn Sharpe and
Nolm Fox take biopsies and blood
ticld. The first
thought to have charactenstue rounded

the tmmours  were

cellse suggesting  a retrovirus was

mvolved. However, 1t appears o be
more complex. It mav even be that
Devils” DNA has somehow been dam-
aged. and we are now searching tor
abnormahinies m their chromosomes.
For cancers to develop, they need an
muator” (the potental) then a “pro-
moter” (the trigger). A genetic vulnera-
bihity can serve as the potential. and the

trigger may be viral, chemieal. or result

from radiation or even chronic physical
damage such as repeated biung (this
may be one reason tmours are most
obvious around the head and neck). It
Devils have the gencuce potentual for
Devil Facial Tumour Disease. then per-
haps at high densities something mg-
gers an outbreak. Socwl stress can sup-
press immune  svstems and - certamly
there are more phyaical controntations
at ngh densities. The disease may even
be sexually transmteed.

The discase tepically starts ot as rasp-
berry-like lesions on the gums. palate
and under the tongue. Within months
tumours become obvious around the
mouth and can change so much over
few weeks that once or nwice we hawe
had o double-check our records
make sure we were looking at the same

mdividual! Tumours can be 1 hard os-
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Devils love sunning, stretching and flattening
themselves out like a bear rug. In hot weather
they sometimes even lie in puddles.

sue connected to bone, even pushing
the teeth out, or in the loose skin of the
neck. often weeping trom secondary
mfection. Bone loss trom the skull of
some Devils 1s also consistent with cer-
i types of cancer that interfere with
caleium use. Death occurs usually three
to six months trom the first symptoms.

Some people have suggested we
should euthanase diseased Devils for
welfare reasons. With some extreme
cases | agree (and we occasionally have);
but in humans many tumours have few
nerves and people with cancers report
varying degrees of pain. The same
might apply to Devils. If we euthanase
oo freely we could be doing more

NATURE AUSTRALIA SUMMER 2004-2005

Tasmanian Devil

Sarcophilus harrisii.

Classification
Family Dasyuridae (carnivorous marsupials).

Identification
Black, usually with white markings on chest, shoulders and rump. Males

average 10 kg, females 6 kg.

Distribution and Habitat
Eucalypt forests and woodlands across Tasmania.

Biology
Nocturnal scavenger on animal carcasses, including wombats, wallabies,

possums, birds and stock. Also an opportunistic hunter of vertebrates and
invertebrates. Produces 1 litter of 4 young per year, with 4-month pouch life.
Young left in grass-lined, underground den Aug.-Jan., after which they

become independent.
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Devils are powerful carnivores with heavily muscled necks and well-balanced senses of hearing, smell and sight. Super-long whiskers
allow navigation in dark corners and ‘touch-parking’ outside nipping range when feeding alongside other Devils.

harm than good, simnce some mmor
cases night recover, producimg especial-
v valuable mdividuals. Simple mistakes
made:  several Devils

can also  be

cuthanased by well-meaning people
have. 1 tact. just been battle-scarred
warrors. Distunguishimg human niceties
trom animal welfare can be a tough call.

Sull. the resilience ot some Devils s
astoundimg. Some severely  diseased
Devils contimue to breed and exlibie
the nomul seasonal changes - body
condinion. provided they have not lost
too many ot themr teeth and ther senses
are not crtically impaired.

We are tinding that old males (four to
sIX vears of age) are the tirst to get the
discase. then old temales. then vounger

Adult

tight very tiercely over mates and there-

adult  males. males  sometimes
tore may be more prone to becoming
itected. Tmmatures (up to two years
old) rarely exhibit tumours but as they

age. mtection rates suddenly rise. This
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results i sertal knock-down ot popula-
ttons—initial loss of most adults then
later losses  as  vounger age-groups
mature—and  perhaps explams why
Devils are stll rare 1 the carhiest places
attected. Recovery, presuming 1t occurs,
may take decades.

Clare Hawkmns, Billie Lazenby, Jason
Wiersia. Andre Skullthorpe and 1 are
busy mapping the disease spread and
monitoring the ettects. and teeding the
data back to Menna Jones and Heather
Hesterman for making  management
sull
abundant and seem okav. but with the

decisions. West=coast Devils  are
discase rampant less than 30 kilometres
away, 1ts hard to magme the disease
will not saturate the State sooner rather

than later.

WHH{F DID THE  DISEASE COME
fromz Many options are being

constdered. but answers await exact

diagnosis. One worry 1s that the disease

15 exotic and Devils have hittle resistance
to . perhaps explunimg the wide-
It a

© 1'()\'\'0({

spread. severe  mmpact. virus 1s

imvolved., 1t may have trom
another spectes with resistance. Some
chenmicals can suppress immunity o
even damage DNALD and a tew cancers
are directly tectious.

Although the discase has only been
seen in Devils, we are mundtul of the
gt feaps HIV. SARS and Bud Flu
have made. In the field, 15 new stan-
dards—surgical gloves. disinfecuion o
hands and traps. and disposal of” han-
diimg bags. Luckily Devils are easy to
work with 1t vou are gentle. and bites
are very rare.

Devils have been rare 1 the past
Rescarch by Ere Guiler (while at the
University ot Tasmauia) suggests three
population  lows  smce  Europeans
arrived, but we don’t know what hap-
}‘L‘I]L‘d m between, simce reports Were

very anecdotal. Certamly Devil cap-
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tures 10 the 19405 and 508 were news-
worthy, and Mennas study shows that
Devils have surprisingly hetle geneue
divensity suggesting a past “bottleneck™.

We don't know whether Devil Factal
Tumour Discase has occurred betore. A
tew old-timers clann to have seen
somethmg sintlar m the 1900s but there
1s nothing i the hterature and no spec-
mens. hmportantly, bre Guiler never
sawv the discase - the many Devils he
trapped through the 30s, "60s and "70s.

The lack of a practical diagnostie test
handicaps both survey and  manage-
ment. We might iove to prevent cata-
sttophe by solating apparenty healthy
Devils. but tor all we know. squeaky-
clean juveniles could be mcubating the
disease. perhaps bemng mtected betore
birth. or through nulk. saliva or contact
with a mothery lesions. So far. captive
Devils scem healthy, suggesting contact
with a diseased imdividual s necessary
tor infection.

Iiscase alone rarely exterminates a
spectes, histone exposure usually giving
species some degree of resistance. How-
ever, often it 1s the less obvious etfects of
discase that are more insidious. with
species bemg set up tor extunction by
fragmentation ot populations  and
dimimished gcnctic (li\'cr\iry. Sonme peo-
ple have suggested the disease 18 simply
nature s response to lln|"1'CC<.‘(|L‘ntL‘d |li:_{]l
densities (perhaps - pare because the
Thylacine s gone). but it 1s Foxes that
make the situation especially dangerous.
Normally Devils would Tikely ace as a
bufter against Foxes. through competi-
ton tor carrion and predation on Fox
cubs. but where Devils have “crashed’
mdependently of” tood. conditions are
pertect for Foxes. Some  farmers are
compensating tor the lack ot Devils by
burning or burving thenr dead stock.
but most of the hundreds of thousands
of wallabies and possums shot to protect
crops are left where they fall.
take
unprecedented opportunity. Devils will

It Foxes advantage  of this
be unlikely to recover and Foxes will
devastate Tasmuanias wildlife and stock.

Foxes are not the only bad news:

Although Devils fightoverfood and mates, and
even during copulation, most bites are not
serious. However, Devils’mouths may yet prove
to be lethal weapons hy spreading disease.
NATURE AUSTRALIA SUMMIER
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areas of Devil disease. Cats already seem
to be more abundant.

There are positives though. | have
long thought Devils to be a liniung cap
of sorts on Spotted-tailed  Quolls
(Dasymrus maculatns), and - these lithe
dasvurids seem to be mereasing m- dis-
cased areas. Likewise, maptors such as
cagles and harriers that rely heavily on
curnon nay do welll Devils™ principal
prev (wallabies and  possums)  may
merease  too—although  this news s
unlikely o be welcomed by tarmers.

Almost unbehievably. some people sall
persecute Devilss bue the Fox and dis-
case sagas have produced a general shift
m how Devils are viewed., Many hard-
liners have mellowed. with one tarmer
who habieually killed Devils recently
enthusing to me about protecting then,
LEven though the disease has decimated
Devils on his property. he savs they are
stll his best detence against Foxes sincee
vou buggers in Government are so
bloody useless™. Fime by me: Tl eat any
amount of humble pie to help our Dev-
ils through the “last hurrah™ of European

predator-hysterie and their new hell

discase. I too do not want this fantastic
animal to tollow the Thylacine mro
oblivion. deserve

premature I'hey

much better than chat.

FURTHER READING

Jones, Mo, 2003, Discase decinates the

deril. Wilderness News (640 [4-15.

Hoodroffe, R., 1999, Managing disease
threats to wild mannnals. Anim. Conserv.,
2 :1835—193.
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I DOESN'T TAKE A 1OT OF EFFOR]

to induce a sexual trenzv oin the

middle of the Australian bush. You
only need a single flower. And geting
to the rnight spotisn’t too much ot’a has-
sle either. Black Mountain is a nature
reserve Jocated mimutes from the aey
centre of Canberra. Telstra Tower. one
ot Canberras most conspicuous land-
marks. 1s perched high on top ot the
mountany sumnut. Despite the towers
presence  over the L'it)’. the concrete
behemoth s hardly visible from where |
tound myselt standing one morning n
carly September.

I was on the western side ot the
mountain n a tyvpical patch ot open
native woodland. The air was warim,
there was a1 scent of cucalyprus, and the
sounds of birds and bugs rng i my
cars. My colleague Flornan Schiestl and
I made our way up one ot the many dirt
tracks  that crisscrossed  through  the
bush. Not too long afterwards,  we
diverged from the track and scrambled

our way through the scrub. We soon
came to a halt. Floran gently freed a
six-centimetre tll orchid trom a con-
tamer m s backpack and propped it on
the ground. We then stood dhere with
our eves fixed on the tiny bloom and
waited for the sexual tlurry to begin.

It didn’t take long for a male wasp to

appear. In tact, 1t was only a matter of

seconds. Quick on Ius wings, the wasp
zigzagged through the wire limded on
the flower and med desperately to mate
with it 1 then nonced a second male,
He too was tlving i a strange zigzag
contiguration close to the ground.
Soon. 1t scemed.
wasps had alighted on the same tlower,
which by now had become a seething
bundle of tangled Tegs. beating wings

and thrusuing abdomens.

Tl”l{l IS SONEHHING MESMERISING
about orchids. Hluman fascination
with this diverse group ot tlowering
plants dates back to at least 500 BC.

a whole swarm of

The Chinese tist made reterence ©
them m some of their ancient writings,
and carly Europeans were fascingted by
the curious tubers of certan gl'mmdl
dwelhng species that bore a remarkable
resemiblance to - testicles. In fact e
name orchid comes front the Laon ok
meaning testicle. Sinee then. they haye
been  culovated.  decnmated, revered,
plundered and cov cted the world over,
Of all the lowermg plants, orchids are.
without a doubt, the most seductive,
capuvatng and sensual.

Orchids eniploy a variety of strategies
to achieve pollinanon. In most cases,
they rely on the help of insects. Some
species reward  thair pollinators with
tood 1 the torm of nectar or edible
pollen. but many orchids do not. Iy
tact. orchids are masters of duplicity
when it comes o luring msects. Why
reward when vou can decewve? For
example. at the tme ot our visit. the
western slopes of Black Mountai were

peppered with the delicate blooms of

When it comes to pollination, orchids are not only masters of sexual duplicity. Caladenia carnea, a species common on Black Mountain, fools its

pollinators through the empty promise of food.

1
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Both the orchid Chiloglottis trapeziformis, and
female wasps Neozeleboria cryptoides, use the
same single compound to attract males. By
applying a dab of the compound onto a bead, the
authorand colleagues were able to test how the
sexually deceptive orchid impacts its poliinator.

Caladenia carnea. The tiny pink flowers
of this orchid promise prospective polli-
nators a nueritional reward  for therr
eftorts but dehiver nothing but lies and
hunger.  Food trickery  seems  bad
enough but more msidious, m- my
mind. s o lure potental pollimators
through the false promise of sex.

Sexwally decepuve  orchids usually
mimic the smell. look and feel of femuale
msects to attract unsuspecting males to
the flower. The most important of these
cues s scent. Chiloglortis trapeziformis.,
the orchid that seduced the male wasps
on  Black Mountam. s o sexual
swindler. The orchid is tound in south-
castern - Austraha and  flowers - che
spring. roughly the same ume that s
wasp pollimator s active. Like other sex-
wally decepuive species, Co rrapeziforniis
relies on chemical mmmicry of wasp sex
pheromones to lure 1ts pollimator from
afar. By domg so. the orchid s essential-
v exploiting the mtense compention
that exists when males are lookmg for
temales. This explans why so many
males were drawn to the flower so
quickly.

At close range. visual and tactile nim-
icry of the temale completes the sexual
masquerade and  mediates the sexual
encounter necessary for  pollination.
The males usually alight on a moditied
petal known as the labellum. which s
purpose-buile tor providing an impor-
tant landing plattorm tor pollinators. In
the case of Chiloglortis rrapeziformis, small
globular maroon bumps on the labellum
bear a striking resemblance to the look
and teel ot a temale wasp. These temale
dummies, however, are shghtly larger
than the real thing and recent research
suggests that this makes them just that
little more allurng. In many animual
species, males  often preter larger
temales, probably because such females
also produce more oftspring. In wasps,
1t appears, big also s beauatul. As che
male attempts co mate wich the dummy
known s

temale—a  behaviour

‘pseudocopulation’—pollen  trom  the

orchid rubs off onto the wasp. Eventu-
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ally though, the male realises that s
etforts have been tuale and, with pollen

aglued to his back. thes away i search of

another ‘female™. And it that female
turns out to be another orchid, then he
has the potental to teruhse 10 wich
pollen trom his previous encounter.
Only a tew scientists have looked at
the impact ot sexually decepuve orchnds
and most of what we know concerns
the males that get duped. In contrast,
we know hietde about how temales are
aftected by the orchid’s deceit. This may
be hardly surprising sice males are
often a lot easier to tind than females.
Nevertheless male and  temale  wasps
often have very ditferent biologies and

so are likely to be aftected in ditferent

ways. This 1s especially true tor Neozele-
boria cryproides. the wasps that pollinate
Chiloglortis  rrapeziformis. These  wasps
belong to a group known as thynnmes,
which are trequently employed as polh-
nators by sexually decepave orchids
Australia. The females are all wingless.
and are entrely dependent on the use
of pheromones to attract the flying
males.  Besides  the  actual manng,
temales also rely on males to carry them
to their food source and to return them
to a suitable egg-laving spot.

The mpact of sexually  decepuve
orchids on males 1s probably minmmal.
Male wasps are not completely enslaved
by the orchnd. Studies have shown chate,

although males will react very quickly
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to the scent of the orchid, very few vis-
its to the flower will actually resule
the pseudocopulatory behaviour need-
ed to detach the orchids pollen. More-
over. even when contact is made. cjac-
ulation has never been observed. Simce
competition tor temales is so ntense,
the energetic cost ot being duped
would be akin to bemyg pipped at the
post by carher-arnving males. In-any
case, males habituate: rapidly to the
orchids presence and soon leam to
avord arcas where they previously have
been  tooled.  Although  this  doesn’t

mean that they won't get duped again

a6

in some other part of the woodland. at
least they won't be drawn to the same
spot and waste their time over and over
again. (This avoidance strategy s also
beneficial to the orcnd. by reducimg
the potential for selt pollination.)

The impact on tenales, however, 1s
less well understood. The strategy used
by nales o avord repeated encounters
with tlowers could have nmiportant con-

sequences tor the wingless temales.

Occastonally, 1 several other species of

thymine wasps known to pollinate sex-
ually deceptive orchids, females have

been observed i the middle ot a pateh

After luring male insects with their perfyme
sexually deceptive orchids complete their

masquerade by having floral parts that lgok and
feel like sexy females. This is a female of

Zaspilothynnus trilobatus compared with the
labellum {modified petal) of the sexual
deceiver, Drakaea glyptodon.

of orchids tryvimyg to attract a mate. Flo-
rian Schiestl, who was visiting trom the
Geobortamieal Insntute m Ziirich, was
keen to mvestigate how sexually decep-
ave orclnds might attect the wingles
female wasps. Floran s an expert on
sexual decepuion and has done some
remarkable work lookmg at sexually
deceptive orchids and therr pollinators
in Europe. Luropean Oplhirys orchids are
also sexual swindlers and achieve polli-
nation by fooling male solitary bees,
Female bees. however, have wings and
so are not entirely dependent on males
m the same way that Austrahan thvn-
nime temales are. I this regard. the pol-
Imators  used by sexually decepuve
orchids m Auostralia provided an mter-
esting  contrast to those m Europe,
Specitically. because  female thymmne
wasps are wingless, this gave us an extra-
ordinary  opportunity  to study how
orchids might attect the models i the
mimicry system—the tenale insects. To
our knowledge, this had not been done
betore. During Florian's visit to Can-
berra. I happened to be workmg on my
own Ph.l). research on fish (see “What
Want ™. Winter

2004). However, because ot my long-

Females Nutre Aust.
standing hobby interest - orchids and
my desire to get out of a steaming
aquarium room, Florun and T decided
to collaborate and we spent nwo weeks
m spring studving wasps and orchids o
Black Mountam.

I BEGAN OUIR INVESTIGATION BY
firstlv  testing  whether male
wasps could diseriminate between the

scent of orchids and fenales. This was

an important quc\’[ion because we Were
the
Iy

interested i seeing just how good
orchids” mimicry of temales actual
was. We found that male wasps did ot

preter females to orchids, Rather. the
wWo were cqu.llly atcractive, suggesting

that males couldn’t tell an orchid fromd

. . W
female based on scent alone. We then

= It n
tested the attracuveness ot females

the presence and absence ot orchid

L 2004-2003
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For this part of the expernment. we set
up temporary  patches ot tlowering
orchids i the woodland. We tound that
females were most attractive when test-
ed away trom orchids and that they
clicited  the amorous  attention  of
numerous males when they began to
cmit their sex pheromone. Females,
however, were far less successtul when
trving to attract the attention of mules
m areas occupied by flowermg orchids,
Even m small orchid colonies contam-
ing five flowers. females received tewer
approaches by muales and no copulation
attempts than when they were alone. In
1 larger patch ot orchids, comprisimg
ten tlowers, the situation was even more
dire. Durig the course ot our experi-
mental trials, males neither approached
nor attempted to copulate with tenmales
m large orchnd colonies,

From our results, it appears that
females, at the very least. night have to
wait longer betore a passing muale picks
up her scent it she tries to attract mates
in a patch of flowering orchids. How-
ever. because males can't tell the ditter-
ence between orchids and females. and
tend to avord arcas where they have
encountered  unrewarding  tlower
decoys. females could. potentially. be
faced with a challenge. Tt may be possi-
ble tor temales simply to crawl out of
the orchid colony. We have subsequent-
v found that female attractiveness
increases with distance away from the
orchid patch but tor such a small wing-
less insect. crawhng to a better spot
away trom flowers could still be costly,
an issue that needs to be invesugated
turther. At the very worst. especially
larger orchid patches. temales may be
unable  to  char any  copulavion
attempts. It appears. theretore, that the
orchids™ duplicity may actually - have
negative consequences tor the polhnat-
Y species.

Harm has previously been argued by
SOME scientists as an- essennal prerequi-
site for dnving the evolutionary arms
race between sexually decepuve orchids
and their pollinators. According to pro-
ponents ot this controversial theory, a
negative  mmpact on  the  polliator
would lead to the evolution of male
msects that are better at discriminating
between tlowers and temales. This, in
turn, would place selection pressure on
NATURE AUSTRAIIA SUMMIR
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the orchids to fine-tune and mamean
their mmmicry ot tenales so they can
continue to tool their pollimators. In
truth, however, there s sull much that
needs to be Tearnt about the evolution-
ary anteractions tikmyg plice between
sexually deceptive orchids and their pol-
Iinators. And. although we have tound
that orchids can have a potentally neg-
ative mpact, we still don't really know
tor sure whether this level of harm s
actually enough to trigger a coevolu-
tomnary arms race or. indeed. to keep it
m motion. What s certain, however. is
that both plit and pollinator can 1l
attord to rest on then Laurels m this sor-

did world of sex. lies and pheromones,

FURTHER READING

Roy, B.AL & Widmer, AL, 1999, Floral
minicry: a fascinating yet poorly nnderstood
phenomenon. Trends m Plant Science 4:
3235-330).

Schiestl, 10, Ayasse, N, Panlus, FLI,

Lofsdedr, C., Hansson, B.S., Ibarra, I &
Franke, I:, 1999, Orchid pollination by
sexual siindle. Nature 399: 421422,

Wong, B.B.N. & Schiestl, 10, 2002,
How air orchid harms its pollinator. Proc.
IR. Soc. Lond. 3269: 15291532,

Hong, B.B.N., Salzmamn, €. & Schiestl,
102, 2004, Pollinator attractiveness
increases with distance from flowering
orchids. Proc. R Soc. Lond. B (Suppl.)
271: 8212-5214.

D Bos B.M. WONG COMPLETED 1S
GRADUATE STUDIES AT 111
AUSTRALIAN NATIONAL UNIVERSITY
AND IS NOW A POSTDOCTORAL TELT OW
Al 1THE BOsTON UNIVERSITY MARINE
PROGRAJM. ATTHOUGH ETS MAIN
RESEARCH DEALS WITH SEXUAL
SEEECTION IN FISHL HE LIKES 1O DABBIE
IN SIDE PROJFCTS ON A VARIFTY OF
SUBJECTS. INCIUDING WASIPS AND
ORCHIDS.,

Polien from Chiloglottis trapeziformis is firmly attached to the male Neozeleboria cryptoides. To
effect pollination, however, the wasp will now have to be duped by another flower, perhaps in

another part of the woodland.
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CORMORANTS ARE HIGHLY ADAPTABLE BIRDS
THAT CAN FORAGE QUITE HAPPILY IN AREAS
CROWDED WITH PEOPLE.

BY ERIC DORFMAN

(Above) Unlike the east and interior of Australia, Pied Cormorants on the west coast
live and nest in association with the sea, forming large foraging flocks to catch
pelagic fish. This could be because of the greater productivity of the eastern Indian
Ocean. (Right) Pied Cormorants readily use built objects, like this pier piling, for
roosting and foraging, making it easier for them to adapt to human environments.
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EVERAL YEARS AGO, WHEN |
was sull collecumg data for iy
Ph.D). on

lucky enough to hive m a tla

cormorants. I was
that overlooked Svdneys Blackwattle
13av.
view of the whole of the bav, wuh the
newly buillt ANZAC bridge and Fish

Markets dommanng

['he bedroom had a spectacular

the  magmiticent
seene. One Sunday morng. as |
squinted bleartly from my - bed. |
noticed a small black and white bird

diving under the water next to busy

Pyvrmont Bridge Road m search of

A LITTLE
Pied Cormorant
feeding ar the
Hawkesbury River
might have harched in
Yapua New Giinea,
necessitaring a flight
over lorres Strait.

whatever snall prev it happened o
cucounter. It was a Litde Pred Cor-

morant (Phalacrocorax nielanolencos). Not

wanting to pass up the opportunity of’

bemyg the only person | knew who had
collected tield data from bed. I fumbled
for a pair ot binoculars, a stop watch
and data sheet, and umed the duranon
ot ity dives and surtacings tor about 15
minutes. This was one small datum
pomt of @ study comparing dive pat-
terns of tour oft Austrahia’s five species
of cormorants (also called shags) over
ditferent sorts ot substrate, looking at
microhabitat to

the mmportance of

behaviour, | did this work - many
habitats. from remote temporary likes
of outhack New South Wales to some
ot the most popular tounst destinations
m the heart of Svdney,

Urban Svdney provides a surprisimg-
ly large number of sites that are good
for toraging cormorants. This s partly

because cormorants are highly adapt-

50

able birds that become accustomed to
the presence of humans very readily and
can torage quite happily e areas crowd-
ed with people. 1tas not uncommon to
see tlocks of Litde Black Cormorants
(Phalacrocorax sulcirosiris) — toraging
between the terries at Cireular Quay, or
Great Cormorants (22 carbo) hunting tor
cels at the lake m Bicentennual Park. In
addinon. many of” Svdnev’s waterways
sull have a high proportion ot natural
seagrass meadows, and these harbour a
arcater abundance and diversity of fish-
s than other types of Tocal marine habi-
as sandor Cor-

tat such NLANZTOVES.

morants are theretore a common part of
the Lindscape of our urban waterwavs.

espectally during mlind droughts.

Tn REACH  SYDNIEY. CORMORANTS
must ravel. The distances covered
by Australian cormorants, af not prodi-
gious by avian standards, are stll impres-
sive with respect to the amount ot hos-
tle habitac they must negotiate. A Ltk
Pied Cormorant teedig ar Patong
Creek oft the Hawkesbury Raver might
have hatched Papua New Guined.
necessitating a thght over Torres Strait.
This would be casy tor a petrel ora pel-
NAT IR
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ican. but cormorants have moditied
barbs on their contour teathers that
alow air to escape. This reduces buov-
ancy and makes diving for tood casier.
but it also means the birds become wet
to the skin when immersed. Resting at
sea is theretore ditficult because. once
wet, there would be nowhere tor them
to get out and dry ott, adding an cle-
ment of risk to long tmps over the
ocean.

Cormorants travelling over the and
landscapes of mland Austraha face dit=
terent challenges. In the outback. rain

1s unpredictable and, when it occurs, 1t

NATURE AUSTRAIIA SUMNMER 2004-2003

ay fll some cacchments. or mdividual
lakes. but not others. Many luikes also
become more salme as they dry. even-
tually: becoming unproductive tor tish-
s and  hence  tish-cating  birds.
Droughts and tlood periods contribute

to this already compheated  pattern,

makimg a highly varable landscape ot

lakes and artd arcas. Many waterbirds,
mcludimg cormorants. are caught out
by locally changing circumstances. and
1C1s not uncommon to see whole tflocks
of dead cormorants at the bottom of a
dried lakebed. having failled o leave

betore they ran out ot tood and

Black-faced Cormorants are endemic to
Australia and are exclusively marine.

a






WHY DO CORMORANTS

cver leave the castern coast of Australia,

given the dangers associated with long-distance travel?

strength to get to the next location,
Thus, ravelling to and trom the cast
cont. 18 cormorants otten do. can be
very risky.

Why. then. vou might ask. do cor-
morants ever leave the castern coast of
Auvstralia. given the dangers associated

- with long-distance travel? Te s because
of the massive opportunities for breed-
ing that occur mland. Atter an inland
lake dries oute the wet sotl provides
ideal conditions for terrestrial plants to
establish. When the next flood occuns,

= these plants and the decaving vegetation

An adult Great Cormorant. This species is the
mostcosmopolitan of all the cormorants, living
in Asia, Australasia, Europe and eastern North
America. It also lives in Sub-Saharan Africa,
where it is black and white, like the Pied
Cormorant.

release considerable nutrients o the

water. The eges of fishes and

Crus—
taceans that have lain dormant m the

soil are quick to respond. and in really

wet vears produce huge amounts of

tood that attract hundreds ot thousands
of birds. This boom and bust evele does
not occur on the cast coast. And., unlike
the west coast, where the waters are
enriched by the cold subantarctic cur-
rents. Svdnev’s waters come trom: the
tropics. which are warm and relaively
low n nutrients. So, while the coastal
cnvironment off Sydney s more stable
than that mland. it s never rich enough
tor large-scale breeding. Those  tew
colontes that do torm here are trequent-
Iv unsuccesstul.

Resource avatlabihity 1s not the only
that  besets

problem cormorants

attempting to nest in Svdney. Urbanisa-
tion is of great benetit to o number of
generalist species (both birds and mam-
mals) that turn to nest predation when
the opportunity arises. Several  vears
ago. | watched a tiny colony ot Litte
Pied Cormorants torm on the islind
the artiicial lake 1 Bicentenmal Park.
There were just a tew pairs, and all buile
nests i the casuarinas and Lud eges sate
trom  terrestrial - predators. However.
shortly after the colony was established.
a4 pair of Australian Ravens (Corrus coro-
noides) mstalled themselves i the tree-
tops and could be seen hanging about
or harassing the cormorants as they
icubated their eges. One by one. the
ravens nunaged to steal the eggs and the
ground beneath the nests became lie-

tered with broken shells. In the end.

Great Cormorants feeding in the interior of Australia. In inland waters Great Cormorants forage in flocks to increase their chances of finding prey.

NATURE
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none of the cormorants: managed 1o

produce any voung.

Corvids—crows and their relatves
are. mtelhgent and opportumsoce. and
frequently make a good living amongst
the urban backdrop of Svdnev. Pred
Currawongs  (Strepera graculing), Aus-
tralian Magpies (Gynmorhina tibicen) and
others have all mereased markedly

the the

past decades. m response to
greater availlability of exotie fruit i gar-
dens around the arve Corvids, maddi-
von, supplement ther diet with the
cggs of nestung birds but they do so very
ctiiciently, with just one or two mdivid-
uals having a large ettect. Silver Gulls
Rats

(Ratms norvegicus) and even Common

(Larus novachollandiae),  Brown

94

Brushtal Possums (Trichosiras euldpecula)
also take ther toll on the voung of any
birds that nest withm thew reach. All
these species contribute to mhospitable
conditions for breeding and are more
abundant i urban settings.

With such ditferences in landscape
character and opportumuies between
habitats where cormorants occur, 1 had
an adea that cormorants were probably
adaptable  cnough to change  thear
behaviour in response to local condi-
tons. I sampled foragmg methods and
microhabitat choice throughout greater
Svdney and compared them with sites
in outback New South Wales, looking
tor an mdicavon ot what cues cor-

niorants use to locate prey m the difter-

ent habitats. What I found demonstrat-
cd cormorants to be very adaptable
mdeed.

ON FHIE COANT WHITRE THE WATER
18 clear. both Great and Pred (Pha-

lacrocorax raring)  Cormorants (N hich
}‘1’1111.11'11}' cat Lll'gc \(’ll(mllng tishes! tor-
aged singly. and assoctated with patches
ot seagrass within creeks that had a Ingh
Lide

Picd Cormorants (which eat Pl'““-‘”l‘

PI'()}‘(H'[]UH (){ SCAgrass ]H(_‘Jd()\\\

craviish and  other hottom-dwelling

crustaceans) did the same. In the murky

. e (reat
water of inland lakes, however, G

and Pied Cormorants foraged m lrge
flocks, not obviously associanng with

o stead.
anv - phyaical - characteristics. Ipsted

NATURE AUS TIROALTA SUMNMER 20042200




A Little Pied Cormorant in the typical wings-
spread drying stance.

they appeared to be foraging more or
less randomly, using one another as tor-
aging cues. Flocking cormorants spent
longer at the surface, appearing to
watch untl one ot the flock was suc-
cesstul, and then mobbing that spot.
Lietle Pied Cormorants. however, did
not tflock. but continued scarching tor
mvertebrates from among the aguatc
Vegetation,

Why should Great and Pied Cor-
morants change their behaviour in dit-
ferent  environments? e seems to be
related to water clarity. When the water

is clear. mdividual cormorants can tind
NATUR |
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| HAD AN IDER THAT CORMORANTS
were probably adaptable enough to change their

beliavionr in response to local conditions.

f1sh by themselves, or by using the casi-
Iy recognisable cue of seagrass within
which many tishes seek shelter. Howev-
er. when the water s murky they can-
not see the prey and have to guess,
uppimg their odds by choosing 1 spot
that was recently successtul. In the
Netherlands, Great Cormorants have
been seen to change their teeding pat-
tern from single- to tlock-toraging as a
lake they used became murky, Tending
support to this idea. Litde Pied Cor-
morants, however. do not change therr
toraging behaviour because their prey.
whether on the coast or mland. sticks to
the margmal  vegetation. Litde  Black

Cormorants also do not alter their tor-

Classification

aging behaviour, They forage in tlocks
wherever they  occur. Reasons  tor
flock-toraging mland  would be  the
same as for Greatand Pied Cormorants,

Black Cor-

morants stll flock in the clear waters ot

but why should Little
the coastz One reason might be that
ther mam prev—small schooling fish
is more eastly caught from tlocks, per-
haps by herding the fish. T has been
speculated that chere 1s. e fact, a mimi-
mum tlock size that Litde Black Cor-
morants require to forage successtully.
The most mteresting part of this story
1s the notion that Great and Pied Cor-
morants change not only their toraging

cues. but the nature and scale of teatures

Family Phalacrocoracidae, genus Phalacrocorax. Five species: Great
(P carbo), Pied (P varius), Littte Black (P sulcirostris), Little Pied (P
melanoleucos) and Black-faced Cormorants (P fuscescens).

Identification

The 5 species are separated by a combination of plumage colour
(black or pied), colour of facial skin (black or yellow), and size.

Habitat and Distribution

Marine, coastal and estuarine. Great, Pied, Little Black and Little Pied
Cormorants breed inland and on west coast, occurring throughout
most of Aust. where sufficient water permits. Black-faced Cormorants

primarily coastal.

Food

When foraging pelagically, mainly fish and marine crustaceans.
When inland, native and introduced freshwater fishes, frogs,
ducklings and other vertebrates. Little Pied Cormorants unique in the
groups by feeding primarily on crustaceans.



they use to extract formation {rom

ther surroundimgs. Scagrass  beds
change slowly. on the scale of decades,
ad the presence of fish withm those
beds s reasonably predhctable. There-
fore. cormorants use this general mea-
stre of the location of fish as 4 guide to

where to hunto Tes a bie ke looking for

the Opera Hlouse at Circular Quay, 110

vou Kknew awhere 1t was five vears ago.
vou could find vour way back by head-
mg m the nght general direction,
Cormorants toragimg mland. on the
other hand. are looking tor 4 resource
that changes unpredictably over yvears,
davs and hours. They need a0 preaise,
responsive cue that can Keep up with
changimg conditions. Thus, the success
of another tlock member gives them
miormaton trom the last tew seconds
1 a space of just a couple of metres.,
Imagime it vou wanted to find 0 Mr
Whippy van as e crundled through the
heart of town. Even knowmg where 1t
was 13 ninutes carlier would not great-
v increase vour chance ot finding it In
changmg tfrom one cue to another, cor-

morants must change ther behavioural

FCSPONSES s well as ther }‘CI'('L‘}‘“UI] ot

thew environment. This demonstrates a

remarkable abihty to adape. which must

certamly contnbute to ther survival,

espectdly mea setting as dithicule to pre-
= dictas a large ey,

lll\\l IECENTY MOVED 1O NTETING TO™N,

New Zealimd, which s g lovely cuy

it vou hike wind. In addinon to most of

the cormorant species that exast i Aus-
tralia. New Zealand boasts o few mar-
vellous endennes. The most spectacular
ot these—the cormorants” answer to
bird ot paradise—1s the Spotted Shag
(Phalacrocorax punctatus). 1t has pale vel-
low teet and ats head and neck are black
with an mdescent green sheen. Fong
black  crests. vaguely
Elvis Preslev. sicatop a bright green tace

and throat. wath elecone blue eve rings.

I'he rest lelt\ l‘()(i)‘ s covered m bits of

fawvn with black spots. vartous stripes
and o dustimg of long winte plumes.
Fhis remarkable bird s locally common
throughout New  Zealand o manne
and coastal waters. Here at dppears to
teed imamly on simall pelagie crustaceans
and fishes. The conservation status s
currently healthy. although some ques-
ton exists as to the long-term eftects of
marme tarming.

Wellmgrons weather sends  many
people indoors tor exercise and Tam no
exception. Fortunately. there 1s a0 tine
pool and gy right on the water near
niy house. The other dav, T was ped-
almg away on 1 stoonary bicvele
enjoving the view trom the window
when a Spotted Shag began toragimg in

the water right below me. The tmer on

renminiscent ot

A Pied Cormorant spreads its wings to dry ater
a swim. Unlike waterfowl, cormorants attain
nearly neutral buoyancy by having feathers that
become wet when immersed. This
characteristic stance helps them to dry out
again and may also aid in digestion.

the bike would have made a pertect
stopwatch. Py 'm not sall collecting

data.

FURTHER READING
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Fimnol. (Verhandlungen 1LV.L) 24:
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Dorfinan, 12, ] & Kingsford, M., 2001,
Distribution and behaviour of cormorants

(Phalacrocorax spp.) i estwarie habitars
in castern Aunstralia. Mar. Biol. 138(1):

I—10.

Daorfian, 1:.[. & Kingsford, R.T, 2001
Movements of conmorants in arid Australia,
1o And Envie 49: 677-694.

e ERIc DORTAAN IS A WILDLIFE
LCOLOGIST AND ARTS COORDINATOR
WORKING WITH NIW ZEALAND'S
DIEPARTMENT OF CONSFRVATION

(DOC).

. . . ch.
Alone Great Cormorant captures an eel. Cormorants frequently take very large prey. This is made possible by their extendable gular (throat) pou
which hints at their evolutionary relationship to the pelicans.
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FOR THE 35,000 YEARS THAT PEOPLE
HAVE LIVED IN TASMANIA THE QUESTION OF
HOW THEY MANAGED TO SURVIVE
IN THE COLDEST OF TIMES IS ONLY NOW BEING
INVESTIGATED.

[CE-AGE
HUNTERS
of TASMANIA

BY RICHARD COSGROVE

ACH SUMMER, THOUSANDS OF PEOPLE IN TASMANIA
flock to the beaches, the rver wvallevs or the
mountains to take advantage ot the warm weather,
long hazy days and good fishing. Betore  white
settlement,  Indigenous Tasmanians also moved about on a
scasonal basis, selecting trom a wide range of foods that would
become available only during the summer months. Tt was a
time ot social gatherings, a tme tor meeting obligations, and a
time to exchange mformaton and material items. In contrast,
winter was a lean ume: a ume marked by 1cy westerly winds
and the mourntul cries ot Tasmanias Black Currawong. For
the 35,000 years that people have lived m Tasmania the
question of how they managed to survive with the changing
seasons - the coldest of tmes 1s only now being mvestigated.
Welcome to the last great ice age.
A Bennett's Wallaby sits out a snowfall. Analysis of the seasonal growth bands (annuli) in

fossil wallaby teeth suggests, incredibly, that humans were hunting in the upland cave sites
during the coldest periods of the last ice age between about 23,000 and 18,000 years ago.
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TA,\.\HNI-\ FIAS ONE OF THE RICHEST
1wce-age archacological records
the world. Most of the sites are 1 lime-

stone caves and are f()lll]d m owhat s

today the dense teniperate ranmtorests of

Tasmania’s rugged south-west. The veg-
ctation remains a testament to the come-
mon geographic heritage ot Tasmania,
New  Zealand South

which were once part of the Gond-

and America,
wanan supercontinent. However. about
165 milhon vears ago they began to
dritt apart. solating: Tasmania’s unmque
tauna and tora.

Humans didnt make 1t to Tasmania
until the islind became connected to
Victona via the Bass land bridge. This
tormed when huge quantities of seawa-
ter were Jocked up m the Arcoe ace
sheets. allowing people to walk across
the exposed  plin. Theno  about
14.000-13.000 vears ago. the ice mele-
ed again and the sea rose. cutting Tas-
mama oft tor the last time. Nevertheless,
Abongmal people were able to walk
with dry feet across thas flatc and and
windy plaim, tor at least 23.000 vears.

Durmg that time the world was in the
grip ot the last great wce age and much
of the Inghlands o Tasmama was cov-
ered i permanent ice. with snow
common teature of the lowlands. Win-
ter temperatures were probably as low as

—13°C while summers would have been

cool and short. Few trees grew at this
tme and most ot the region was open.
with patches of grasshind and sedgeland.
This Landscape was very diftferent from
that ot today, being covered at the low-
est elevanons with vegetanon that now
only survives on some of Tasmamas
highest mountams.,

Many of the hmestone cave sites were
occupred benween 35,000 and 13,000
vears ago. bemg abandoned after ram-
torest \}‘I'L“ld across the region at the end
of the wce age. They contam staggermg
amounts ot stone tools, ammal bones,
hand-stenail art. charcoal trom cooking
fires and bone implements for piercing
skins. e s tind
250,000 bones and 40,000 stone tools

not uncommon o
i less than a cubic metre of soil. The
major human prey animal was Bennett's
Wallaby (Macropus nufogriseus nufogrisens).
It accounts tor about 70 per cent ot the
animal bone tound i the caves.

The

tound m the sites tell us how wallabies

number and  tvpes of bones
were butchered and what parts ot the
animals were cconomically important.
Notable are the low nummnbers of walla-
by claws and tal bones - the cave
deposits, suggesting that hunters were
skinning animals and - extractung the
siews and marrow i the held betore
transporting the carcass back to the rock

shelters. The  claws were probably

Western Tasmania is rugged and mountainous.
Many of the plants that grew in the ice-age
valleys 25,000 years ago have now migrated to
higher altitudes while forests moved from the
coasts to colonise the inland river valleys,
displacing many of the human food resources
when the ice age ended abruptly 10,000 years
ago. Greenland ice-core data suggest that it
ended in less than 20 years.

stripped oft sull attached to the skins

and discarded. wiile smews and
were extracted from the base ot the tl.
Alo notable v the presence ot I.II‘gC
quantities ot broken long bones such as
the ubia (shinbone) and temur (tdugh-
bone) m the deposits. This suggests that
people were cracking open the bones
for marrow. an important nutrigonal
requirement tor hving in subantrcte
condinons where  plant carbohydraces
were rare. These remaims thus give us an
msight mto the behaviour ot carly mod-
ern humans who were, at this nme. the
most southerly people m the world.
One of the endurnmg gquestions that
archacologists have sought to answer
whether these people visited the lme-
stone caves seasonally and. it so. was 1t
regularly or mtermittentlyv? hnnal sug-
cestions by the Tate Rhys Jones (Aus-
tralan Navonal University) were that
people either hved on the Bassian Plam
or m what todav s Victora, and made

seasonal toravs mto the e of Australi

2003
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Jurng the summer months, recurning
at the end of qutumn. This made per-
fect sense e the very cold winters
were accompanted by tierce storms. 1ce
and snow. Rescarch on Greenland and
Anureiic oo cores has shown chat the
world was much stormirer and unsuble
during the e ages. The southern e
dheer would have expanded ac this nme.
torcing very cold ocean currencs up the

To be 1in the

rueeed terran of sotich-westgrn Tasma-

TasnanIan Wl COdst,
ma would have proved verv challeng-
mg. even n the relanvely nulder sum-
N1 ~SAN0ILL

Ethnographic observanons in che
earlv 18008 support the nouon ot sea-
sonal use ot the highland areas by Tas-
manun - Aborigimal people. Indeed 1t
way durmg the spring and summer
months that Aboriginal people moved

from the coasts mro the highlands to

acch birds. collect their eges. hunc,
dnonk the alcoholic sap from Cader
Gun (Ewcalyprus cunn) and mamruam

socul connecnions. Thev appear to have
been most mobile at this ume of the
vear.

The quesuon ot whether thrs pattern

griseus

held true for hunuans durmg the ice
age was ong that my colleagues and |
wer2 mterested n mvesuagatng. Were
these people simply - opportunistic
hunter-gatherers. largely at the merey
ot the environment. or did thev svs-
tematcally plan over long-term subsis-
tence cyelest Forrunately. the well-pre-
~erved bony remains and teeth of Ben-
neres Wallaby held clues to answering
these questons.

BE\\FTT'\‘ UNLIKE

muanland

Macropus  nufo-

WALLABY. ITs
cousin
bankstanus)  which  hreeds
throughout the vear. @ives birch main-
Iv berween February and March. We
reasoned that. it we tound a high per-
centage of. sav. one-vear-old wallabies
i the sites. we could conclude thac
people were using the ntenior vallevs
duning summer and early autumn smee
by then the embrvos ot the previous
vear would have developed o joevs
mothers would have

and voung-at-

toort.
To determine how old the wallabies

were when thev were killed. and

theretore estimate the time ot vear that

IS
and I looked at the

people were hunung. im Allen
Trobe Universicy
molar erupnion pattern 1 the wallaby
Jaws. and compared them wich modern
ammals of known age and date-ot-
death. dara collected by Mike Driessen
Tasmanian Navonal Parks and Wildlite
Masters chesis. The

Service! tor his

modern sample cluded thousands of

wallabres killed by local hunters trom
difterent parts ot the Sute and i vari-
ous seasons. and then aged at death by
the Nauonal Parks and Wildhte Ser-
vice. There were challenges to chis
study because wallabies onlv ever have
MI=-M4
M1 appears at 9 months, M2 at [53-17

tour molars n their lireume.
months. M3 at 2.9-3.5 vears. and M4 at
36 vears. Thus the age of animals
bevond the M stage cannort be deter-
mined by molar erupnion. As the ani-
mals age. the molars progress and push
all teeth in the jaw torward. Thus che
accuracy ot the age esumates based only
on molar erupuon s limited to those
animals vounger than six vears.

Jun and | tound no wallabies less than
a vear old (those i the M1 group). and
s0 concluded that people were probably

Bone points finely fashioned from the leg bone (fibula) of Bennett's Wallaby were used as awls and needles. People_used these tools to pierce skins to
make clothing. These implements were first made between 31,610 and 27,160 years ago and occur in the archaeological record until about 3,000 years

230 when they appear to have dropped out of use.
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largely absent durmg late summer and
autumn. Nevertheless, we fele certam
that people would have used these val-
Jevs on a repeated basis. targeting the
arasshind - patches that wallabies are
attracted to. So o with my o colleague
Anne Pike-Tay of Vassar College, New
York. | compared an even Lirger sample
of wallaby jaws to another set of mod-
ern hunung data, again kindly supplhed
by Mike Driessen. Mike had studhed the
age patterns of modern wallabies killed

under situations ot high and low hunt

62

8 Bone cave
@ Kutikina cave

B0 Warreen cave

mg-pressures, and found a sukig dit=
ference. In populations subjected  to
high Tevels of random-aged hunting. a
lower proportion ot older (larger) ani-
nals make up the age profile of those
killed when compared with populatnions
subjected to Tow hunting levels (see dia-
gram). Thisas because m heavily hune-
ed populations, most ot the bigger ani-
mals are removed. foramg hunters to
take o higher propornon ot vounger
animals.

When we looked at the age protiles of

The top two graphs show Bennett's Wallahy
population structure under high and Igw
hunting pressure. Both males and females are
killed, but under higher culling rates, Igyer
proportions of older animals make up the
groups. The reverse is true for low hunting
pressure. {Data supplied by Michael Driessen))
In the bottom graph the three archaeological
sites show an age structure similar to the
results of low hunting pressure.

160 Jaws trom three archacological cave
sites—Warreen, Bone and Kunking
Caves—we tound a Ingher proportion
of older annmals, 1 pattern smular o
the modern low-hunung data. This
consistent with wrregular pertods of
hunting and i supported by low depo-
sitonn rates m- the cave da‘pml[\, In
some sites as heele as two centnmetres of
cultural deposit per 1000 vears was Jad
down. We do not know exactly how
long people camped at the caves sice
we cannot denuty mdivadual huntng
eprsodes wiathm the deposits. Never-
theless people may have hunted m
grassy patch tor 1 number of weeks but
then they may not have returned  for,
say. up to a decade. @ving the wallaby
population time to recover. The dan
also clartied a question i and | raised
about whether ancient hunters tok
wallabies m proportion i which they
encountered them. or whether they
deliberately selected particular species
and age groups. Because the modern
low-hunting profile closely macched
the archacological data. 1t seems that
wallabies were taken i proportion
which they were encountered on the
landscape. There is also some evidence
to show ancient hunters took a rela-
tively lgher percentage ot older walla-
bies when compared  with modern
populaton data.

Against this general hunting scenario.
we were keen to understand the true
ages of the hunted wallabies through an
analysis of annuli laid down in the roo
of wallaby teeth. Annuli are a bit like
tree rimgs—alternating dark and hght
bands that record seasonal growth and
hence not only age but also season of
death. Anne Pike-Tay idenutied annuli
m longitudimal sections of modern \\.I|_—
labv teeth whose age and season-ot-
death were known. We then compared
[ ancient Jaws

I'lhe results were d

these patterns wath

from Warreen Cave.
2004
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lnt.l] \llrpl‘l\'c Amd ran  counter to our
expectaions based on carly cthno-
graphie observations and munton.

) \vmazimgly, the annult showed  that,
durme the Tastice age, people hunted n
I]IC\\" upland vallevs  mostly - between
wuramn and winterscarly springsm other
words. durig the very coldest tmes ot
the vear. Al wallaby age groups (wath the
excepuon ot very young wallabies) were
represented. meludmg young adults and
2 Large proportion ot older antmals, cov-
ermg the tull range from six- through to
ren-vear-old wallabies. This suggests
relive degree ot prev selecnon on the
part of these hunten, based on wize. qual-
v and fat condinon.

So why did humans move mto these
uplind locanons durmg the  coldest
parts of the vear? It as probably best
expluned mterms of optumal foraging
strategies. NMike Drriessen has tound that
Wallabies.,
females. have sigmticantly higher body

Bennett's and espectally
fat and thicker fur during the cold win-
ter months. At this tme of vear they are
adso extremely sedentary, according to
studies by Chris Johnson (James Cook
Unwewsity) ot Macropus rufogrisens
New  South  Wales, preferring forest
cdgC\’ and  sheltered gll”iC\ close to
grassy' teeding arcas with a good water
supply. Assuming ice-age wallabies were
simtlar, the relatvely low costs assoctat-
ed with their search. pursuit. transport
and processing. coupled wiath therr ngh
energy returns, would have made win-
ter wallabies the pertect prey choice. By
scheduling viss 1o these  patches
between autumn and early spring. ice-
age hunter-gatherers were able to har-
vest their prey systematically. which
dlowed the rejuvenation of animal pop-
ulations over the long term.

PAPPEARS THAT UHE PEOPIT OF KCE=AGH

Tasmania were not mere victims of
the capricious environment. They svs-
tematcally planned their approach o
their cconomy, seructurmy it such a
WV to take best advantage of the
resources reflects  the
breadeh of huyman behavioural tlexibili-
v and

aatlable. e

the mgenious approaches to

. .
] mlvlun—ml\'mg by Australias carly
mhabytants,

Tasmangn

. Aborigines survived  for
35.000

years - the face of chimatic.,
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environmental perturbations and social
restructuring, even after Tasmania was
cut oft from mamland Australia. Thewr
contmued success over 1,200 genera-
tons was not “owed more to good for-
tune than good muanagement™, or their
near extinction the result ot an “inter-
nally dvstunctional™ society, as contro-
Keith  Windschutde

verstal historian

would have us believe (The fabrication of

Aboriginal history, 2002). Rather they

were - population ot behaviourally

modern humans with therr own com-

plex understanding and apprecanon of

ther world. Te was not a lack of “wise
men” with long-term vision, nor sola-
tion per se that led to their decimation,
but ignorant, diseased und - evangelical

Europeans.

FURTHER READING

Cosgrove. R, 1999, Torty-nwo degrees
sonth: the archacology of late Pleistocene
Tasmania. . World Prehistory 13(4):
337-402.

Cosgrove, R. & Allen, [, 2001, Prey
choice and Tuing strategies i the late

Pleistocene: evidence from sonthirest

Tasmania. Pp. 397429 in Histories ot
old ages: essays m honour of R hys
Jones, ed. by 2. Auderson, S. ' Connor
and 1. Lilley. Coombs Acadenic
Publishing, Australian National University:

Canberra.

Cosgrove, R. & Dike-"lay, A., 2004. The
Middle Palacolithic and late Pleistocene
Tasmania hunting behavionr: a
reconsideration of the attributes of modern
Innnan behavionr. Internatl | Osteoarch.
820 =13 32

Pike-"lay, 4. & Cosgrove, R., 2002
From reindeer to wallaby: recorering
patterns of scasonality, mobility, and prey
selection in the Paleolithic OId Vorld. |.
Arch. Mcthod and Theory 9:
101=146.

IIRICHARD COSGROVE 1 1CTURES

IN ARCIHALOFOGY AL LA TROBI
UNIVERSITY, BUNDOORA. ViC TORIA. HI
HAS CARRIFD OU T ARCHAEOLOGIC AL
IASEARCH IN ALSTIRALIA TOR OVIIR 20
YEARS, PARTICULAREY IN THIE AREAS Of
FAUNAL ANALYSIS AND 1HTUMAN

BEHAVIOURAL FCOLOGY.

Bone Cave in south-western Tasmania contained tens of thousands of Bennett's Wallaby hones
dated to between 30,000 and 13,000 years ago. Most intensive occupation occurred after 16,000
years ago when the world was thawing out after the last great ice age. The author is in the trench
excavating, while Jim Allen analyses the animal hones.
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(Right) Coastal shrubland (mainly Coastal Teatree,
Leptospermum laevigatum) one month after an intense
bushfire. All images taken at lluka Beach,

Booderee National Park,

Jervis Bay, NSW.

PHOTOART
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(Above left) New shoots of Common
Bracken (Pteridium esculentum) in
sandy soil. (Below left) Winged seeds
of a banksia fallen on the ashy burnt
ground will sprout after intense
bushfire.
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(Below) Fire-damaged tips of a grass tree
(Xanthorrhoea resinosa) pushed out by
new growth after a bushfire.

(Right) Hard-leaf

Scribbly Gum (Eucalyptus
sclerophylla) lightly burnt
in a bushfire that left the
leaves on the branches.
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Epicormic shoots on the trunk of a burnt Hard-leaf
Scribbly Gum (Eucalyptus sclerophylla).
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GLOBAL SPOTLIGHT

scavengers

at death’s door

[or over 400 years, vultures have caten the Tiaman

dead ar the "lowers of Silence.

HEIRE ARE CENVTERIES THIAT ARL
lonely. graves tull of boues that
do not make a sound™. These

Nerudas
“Nothimg But Death™ (19353)

mav become a hauntung epitaph tor a

p(u‘lll

dyving group of undertakers. For over
400 the

human dead at the Towers of Silence, a

vears, vultures have  caten
Parst burial site that sits atop Nalabar
hill in Mumbai (tor-

merlve Bombay).

India.  The  Parsi

religion torbids
ground  burnl and
cremation, and sky
burtals™ are a cere-
mony m which
corpses are placed
on huge cvlimdncal
stone  towers  and
lett for the raptors.
Oncee the Towers of
tilled

noise ot

Silence  were

with the
birds turning their
stomachs mro
human  cemeteries
and tlving off with
the remains ot the
dead.
Over
decade. however, populations ot the
Oriental White-backed Vulture (Gyps
bengalensis).
indicus) and Slender-billed Vulture (€5
renadrostris) have declimed by more than
Pakistan.

the last

Long-billed  Vulture (¢,

95 perocent Indiaand
Nepal. For the Parsic this massive die-
ott has meant there are too few vuloures
lett to dispose ot the dead. and their
ancient tradition has turned to tools
trom a modern world to help with their

burtals. With Tnnited success. and what

Over
the last decade
popitlations have
declined by more
than 93 per cent
i Pakistan, India

and Nepal.

SCCims
panels are bemg used o concentrate
heat on the dead o help them disap-
pear.

But the phight of the raptors 1s also
having o devastating ccological and
soctal effect on much bigger gravevards
m Indias Livestock are rvevered by
Indias majority Hindu population and.
when an animal dies. hide collectors

skin

the

remove  the

and  leave
flaved  carcass tor
l\il'd\. A.\

under-
100=150

the
ungulate
takers,

vultures can
reduce a cow to a
skeleton in 20
mmutes. But now
the carcass dumps
are tull of rottng
bodies with only
smattering of birds
to do the job. A
bounty — of
must be a dream
come true tor any
carnivore, and the

carrion has attract-

cd thousands  of

potentally rabies-
riddled feral dogs. which now live and
breed vear-round m the dumps.

Based on a three-year study of three

rapidly declining - Oriental White-
backed Vulture colonies in Pakistan,

bird virologist Lindsay Ouks (Washing-
ton State University) and  colleagues
trom The Peregrine Fund have tound

that the vultures die after scavenging

o
carcasses  that  have  residues of
diclotenac. This sate. eftective  and

cheap painkiller tor livestock was tirst

BY SIMON D. POLLARD

beet

used in the ITndian subcontinent m the
carly 19905 to treat lameness, mjury and
illness. commmon conditions betore g
cow dies. A cow on diclotenac may be
on s last Tegs. but the drug will allow
the anmmal to work a hicde Tonger betore
it shuttles oft to its final 11‘\’Iillg PI«[('C a
the local carcass dump.

Untortunately, an unmtended conse-
quence  of the  veterinary use  of
diclotenac is that 1t s lethal to vultures
very low doses. 110 cow or other live-
stock dies soon after bemg treated. it
lﬁt)d}' contams suthicient residues of the
drug to be toxic when caten by vultures,

[he study found that 85 per cent of
259 vultures  exammed

the had  died

from visceral gout. a condinon caused

Oriental White-hacked Vulture—one of three
vulture species whose populations have
crashed over the last decade.
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by kidney fulures When this happens,
deposits of urie aaid coat the internal
orwns, espectally the hearte liver and
Kidnevs. In- healdhy birds ure acid s
excreted by the Kidnevs and s seen as
the white matertal m then droppimgs,
Ouaks pomts out that "1t 18 the fist
Known case of g phanuaceutical caus-
mg major ccological damage over
huge ceographical arca and threatening
three Spedics W ith extinction™.

Ancarly wign that vualtures are not
well s that they hang thew heads down
to ther feet tor long pertods. and m
this position they tinally die and fall
from thewr perch. While death trom
diclotenac appears to come without
warning, head=droopimg v sull o pow-
crtul anthropocentrie metaphor tor the
dennse of 4 species. when these mag-
birds wath - their

micent two-retre

wingspans hang thewr heads i apparent

hopelessness.

Ouks v hoping that the use of

diclotenac as a hivestock painkiller can
be banned, o decsion with - obvious
complex policical ramifications, Conser-
vauonists are starting captive-breedimg
programs tor these endangered species,
but whether these will allow vulture
populations to eventually mercase to the
tens of milhons of birds that once flled
the Indian subcontinent 15 unknown.
Iwo Indin ormchologises, Sahime Ali
and Laceq Fueehally, e their 1967 book
Common birds give 1 wondertul deserip-
non ot scavengimy raptors: " The grue-
some ()l\walics e ChIGISS NI'E .I[tL‘lldL‘d
by cessant josthing and - bickering
among the feasters and much raucous
sereeching and hissimg... as two birds
ludicrously prance around  with - out-

spread wings tuggmg and pulling ac

zobbet of tlesh from cither end.”™ T hope

it 18 not oo late tor the Towers of
Silence and countless ungulate grave-
vards throughout India to be tilled again

with the sound ot cager undertakers.

FURTHER READING

Ouaks, | 1. ctal.. 2004, Diclofenac
residues as the canse of vultire population
decline in Pakistan, Nawure 427:
630—033,

Katzner, 12, 2004 Vidies on the verge of
a hiological breakdown. Wildhte
Conservation fan. /Feb. 2004: 45—47.
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BEING HUMAN

\NY

have chosen not o have ¢hil-

COUPRLES  THEESE DAYS

drens and understandably so.
Ihe deasion to have children s a mmn-
20-vear Ihis s

nnumn commitment.

partly - because humans have o pro-
longed. drawn-out growing perod.
order to be physically mature. mdepen-
denc and competent adults. Among
modern hunter-gatherers, typieal chnld-
hood spans rom about 3 (Wme of wean-
mg) to 17-20 (age at first reproduction).
I'is s certamly Tonger than any other
anmal on Earth. Even our closest hving
relatve the Chimpanzee  tikes only
crght vears to reach matury.

Why do humans take so long to grow
up? One argument (called “ecologieal

risk aversion’) s that there was an evo-

lutionary trade-oft” between the costs of

having slow-growmg kids (with therr

poor foraging cthiciency) and  the
advantages of bemg able to surround
them by owiser. more knowledgeable
adults who can detect and avord preda-
uon. Accordmg to ths theorv, ngher
levels ot family protection pernie
extended childhood. This muakes sense
tor some anmals, but may not explam
the complexitnes of human culture.

A second adea suggests that slow
growth allows time tor accumulating
the huge amount ot knowledge needed
for an adult bram to function compe-
tenty: As culture and learned behaviour
gave modern humans an evolutnonary
L‘LI:_'L‘. the lcngth ot childhood extended.
One mplication of this “practice theo-
s that nissed learnig opportunities
will lead to poor pertormances as adults,
The idea that learnimg as chaldren pre-
pares us tor adule hite sounds like com-
but can vt be tested?

MO SCNSC,

Nicholas Blurton Jones (University of

Calttorma. Los Angeles) and - Frank

ALarlowe (Harvard Univeraiey) looked o
see how long it takes Fadza children n
Fimzania to learn to hune and gather,
those kids that

that spent

much ot therr tme away at boarding

and tound
school pertormed just as well i 13a0bab
climbing and trget practice. as those
Iving full-tiiie m the bush. Although
practice may be more enucal tor track-
mg and huntng Lairge damgerous prey.
body size and strength of adules might
better explam why adults outpertorm
children i most other tasks.

Further support tor this adea comes
trom Doug Bird and Rebeeea Bhege
Bird (Stantord University) who worked
with children on the wlind of Mer m
Torres Swarit. They watched  children
and adules collecung shelltish and tound
that. while the Mer Kids were juse as
vood at locatmg shelltish, they lacked
the size and stimia to cover as much
termitory as adules, thus Inmong what
they collected. Agnn. s the body size
and strength of adulthood that matters.

An alternanve to the practice theory is
the idea that extended childhood s sim-
plv an artetact of our long lives. For all
mammals there s a constant relationship
between Tength ot the juvenile penod
(infant to age of frse reproduction) and
hte span. The longer the hte span. the
longer the juventle pertod. The trade-
oft v between tme spent growmg and
tme spent reproducig, and the opti-
mum 1s determmed by mortahty levels.
Flumans are not really excepuonal
this regard—the childhood pertod is just
as expected. and directly proporuonal to
lite span. Under this theorv, all we need
to explam s why we hive so long, and the
advantages of grandmothers (who e
bevond menopause to assist - child-rear-
g and food-gathermg) may hold the Rey

(see “Hunter. Scavenger. Grandimother.

BY RICHARD FULLAGAR
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[ohn Bock (Calitornia State Univers.
ty at Fullerton) tikesabet cach way, and
Argues that slow growth permits both
large body size and acquisition of kil
that benefit productivity of adules. Bock
worked with a malu-ethnie group of
children in Botswana to explore how
developmients i growth and experience

are relateds suggesung that spurts of

learnimg (hKke Lbimguage acquisition) and
physical development take place at dif
terent tmres and rates maseries of steps
rather than ata smooth constant rate. So
learmmyg new wsks or pracusing tech-
mques may be mmportant at certam
stages of growth. At other times grow-
mg upas more about getting bigger. He
Also found that learning activities (ke
play) came at the expense of nnmediate
productvaty (hke processing mongongo
nuts and gram). but that parents allocat-
ed nme tor both work and plav. with
the understanding thae play s an mvest-
nient that will merease tuture produc-
vy, Childs Labour s not childy play,
but how parents juggle the work-and-
playv routme does depend on what they
do ftor a hiving (whether they are
hunter-gatherers, farmers. Libourers).

So we can take 1t that chaldren Tearn
faster than we night thimk. size mattens
when vou are smalll and length of
childhood s related to human hife span.
But what can we Tearn from the archae-
ological recordz When did our long
childhoods begin?

Christopher Dean (University: Col-
lege, London) and colleagues have used
modern and ancient teeth to - wack
changes m human hte-history stages.
Microscopic growth  limes 1 tooth
cnamel provide a remarkable daily
record of development right up o tull
maturiey when  our wisdom  teeth
cemerge atabout I8 vears. By measarig
the spacmg ot the les. they were able
to estinnate the mte of growth (the
thicker the gaps. the faster they grew).
The sequence ot tooth cruption and
L|C\‘C1(\|‘IHL‘III could then be related
physical age. human lite spanand other
biological characteristies.

The researchers L‘()lllp.n‘vd teeth of
modern humans with those of modern
and ancient apes. and early hominds
meluding Australopithecns,  Paanthiopts

Homo erecrus and - Neanderthals. The

NATURY NS
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Child labour or child's play? An Aboriginal child from the Daly River, Northern Territory, helps with food gathering.

results were  surprising - because.
Athough scientsts knew that stages in
the hite histortes of carly homimids were
snntlar o ours, the pace of change was
untl  about

dramatically ditterent,

100,000 vears ago. Our ancestors had
shorter childhoods than us. maturng
by about 12 vears old. More recent

(CNRS,

France) and Jos¢ Bermudez de Castro

work by Fernando Rozzi
(Nanonal Muscum of Natural Science.
Spam) suggests Neanderthals matured
by the age of 15 vears. which is sull
three vears short of modern humuans.
Barry: Bogin (University ot Michigan,
Dearborn) has pomted out that a enti-
cal pertod uniquely prolonged m mod-
ern humans s between weaning and
cruption of first permanent molars. But
I wonder how long atter physical matu-
rity: humans have contmued to stay at
home with mum and dad?

What determines when  old  chil-

NATURE AUSTRAIIA SUMMIER 2004 2005

dren/voung adules Teave the nest? Ies an
cconomic decision. according to Karen
Kramer (State University of New York)
who worked in Mexico with Mavan
fanmnilies to study juvemle dependence.
Mavan parents are unable to raise therr
seven or cight children without fiman-
cial support from sons. once thevre old
cenough to get pard work. and from
daughters who help look atter their sib-
lings. The strategy works—atter hiving
at home unal ther late teens and carly
205, Mavan children go on o have
seven to eight children of their own.,
These days. even with fewer siblings.
Aussie “Kids™ are staving at home much

sometimes well mto ther 30s.

longer
Muarriage and the age atwhich they tirst
reproduce are also bemg delaved. Cler-
tamnly 1ts cheaper to stay at home with
the oldies: bur untortunately evolution
doesnt

doesnt work in reverse—it

make vou hve any longer,

FURTHER READING

150{/\’,_1‘ & Sellen, D). (eds), 200)2.
Childhood aud ilie cvolution of the linan
life conrse. Human Nature [3(2).

Dean, C., Leakey, N1.G., Reid, 1.,
Schrenk, 5, Scluvartz, GULL Stringer,
& Malker, A, 2001, Growth processes in
teeth distigenish modern linnans from
Homo erectus and earlier hominins.

Nature #14: 628631,

Rozzi, EVRC & Bermmudes de Clastro,
AL 2004 Surprisinely rapid growetlr in
Neanderthals. Nature 428: 9360-939.

Dr RicnarD FULTAGAR IS A
SENIOR RESEARCH FrlTOW 1N
ARCHAFOL OGY AT THEF
UNIVERSITY OF SYDNEY. HE I8
PARTICULARLY INTERESTID IN
ARCHAEOI OGICAL INDICATORS OF
ITUNAN BEHAVIOUR.
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F'HE SECRET LIFE OF PLANTS

Furope and Antarctica are the only continems withour native

populations of bamboo,

NOHER BOOK ey (2002) 0 Ay

Flav records that when Capraon

James Cooks crew buried o sailor

who died from tuberculosis ar Botmy
Bav. they placed o packet of seeds trom
s sweethearts garden e Ins pocket.
Given the 3.000 or so weeds that now
clothe our country. 1t 18 bleakly roman-
te to imagine that the it European
weed to ke root i Australia may have
been sewn with this melancholy corpse.
Thirtv-two  vears later the botamse
Robert Brown prepared o hst ot 29
spectes found in the Svdney bush that
he thought had escaped trom tarms and
cardens - the new  seudement. So
began once of the darkese chapters in the

history of Australia’s biodiversiey,

Awav trom the meensive development
around Svdney we night expeet
shehtly ditferent story. Today of course.
natve vegetation e tropreal Australin s
batthing massive weed incursions, from
the serubby Mimosa pigra to the tloating

Salvinia molesta. but what was 1t hike n

1802 when Robert Brown and most of

the Europeans e Australian were hud-
dled around Svdney Flarbounr?

A short but moguing note by Don
Franklm
Wildlite: Management. Darwin) - on

(Kev Cenure tor Tropical

Australn bamboos raises more ques-
ttons than it answers, but 1t pProposes an
carlv intlux ot weeds (although 1 doubt
Franklin would use the term weed') to
northern Australu, well betore the First

BY TIM ENTWISLE
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Fleet. Dustungushing o weed trom
plant that has arrved inas current Jocy-
ton through evolutionary procesee
unatded by humans as not always cay.
And the current-day flora of northern
Australia - clearly has stong natural’
links with nearby tropical regions: even
the quimtessental Australan genus Fa-
Typries has species m Papua New G,
Finor and the Phihppines,

lo most people. bamboos are synony.
mous with Asue partcularly China Of
the 12000 species (and 50-70 aenera) of
400

Chima, where they sometmes torm

bamboo  worldwide, row
extensive torests and ot course support
one ot the most mriguimg of manmals,
the Grant Panda (Alifuropoda melanoleu-
ar). But bamboos also grow on other
contments, with over 300 speaies Lrpw
mg naturally i the Americas (and all
the evidence pomts to 1 South Aineri-
can origm for the group). Europe and
Antarctica are the onlv contments with-
out mnve populitions ot bamboo,

I Austraha any assume all our bam-
boos are mtroduced by humans. In fact
there are three species ot bamboo
roprcal  Australia that we Label s
Neololeha arra, Bambusa morehea-
divaand B,
Franklin

human-tacihtated meroducton for the

native
anthemica. although
postulates - mitnguing
lateer, but one that far precedes the 200
or so vears of European settlement.
Franklin remarks that wadespread die-
off. tollowing o mass tlowernng of B
arnthenrica startimg mthe late 19905 was
asstuined by many locals to be part ot a
weed eradication program by Lind man-
agers. I fact it was part of a naturadl
cvele.

I'he flowermg of bamboos s the
source of many mvths and nisimterpre-
tations. Thev are said to tlower e dra-
matic (‘}‘t‘]u'\. ungue to cach speaies.
Sonie ot these \ cles are l'cpm'[t‘d to be
more  than o century long. and o
mvolve every idividual of the species.
What's more, the plants apparently’ die
once they have flowered so every midi-
vidual ends s hte on this mvsue date
As usual. there s an element ot truth
Al this, but o large dollop ot fancitul
venerahsation.

Stnmultancous flowering does happen.
often  trom

vegetatvely propagated

plants from the same source and ot the
2103
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sinie age. nsome areas where the stock
Al comes from the one nursery. the
flonering becomes more or less evelie
(nd the odd excepnon s overlooked).
But \}'ll\'l]]‘(\lll\k'(i flowerimg also oceurs
e natural populanons. and - ditterent
species Hower m cveles of one through
o 1200 vears. The reasons for the fong
flowering eveles m some species may be
m evolutonary strategy to overcome
predators catmg all the seed—vou save
ap Al your energy and blast out so
much seed they et eat it all—or per-
haps they are triggered by longer-term
cvironmental conditions. Atter flower-
g, some bamboos do die: others are
weakened tor a while and will recover.
while those that tlower more trequently
(tor example. amually)  continue to
arow quite happily,

[he species of terest to Franklin
(Bambnsa arnheniica) 18 restricted to sev-
el rver catchiments methe Top End of
the Northern Termtory. Tt is only dis-
ety related to the other two native
species of bamboo (both i Queens-
Lind). and 1t has o tHowermg evele of
40-30
spectes was imported by Macassan fish-
1720
Brown’s

vears, Some locals el this
ers who visited the shores trom
onwards. well betore Robert
wip o Austrahia. However, while there
s good evidence that the Macassans
muoduced the  Tomarmd  (Lonarindns
mdica). and possibly Dye Indigo (see
Blue™.
2003-2004), there 1s hittdle to suggest

that

“True Nuatnre  Aust. Sununer

ay bamboos arrived  this way.
Franklin suggests s more likely, but
untested. ortgin s wich Aboriginal
colonists who arnived perhaps over
00000 years ago.

Franklims research has so far con-
firmed the endenncity ot Bambnsa arn-
hennca i Austraha, suggesting that e s
ather extinet outside Australia or that it
onignated and remamed only e the
Top End. Either wav s current distnib-
uttion mayv - be natural’. However,
Franklin fecls more comtortable with a
dispersal origing by humans, birds or
oceanic dntt. and he plans to study the
geneties ot B arnhemica to test this
hypothesis. The amount and structure
of genetic diversity within the species
should contirm whether the plants are
of 1 single recent origin or not.

Meanwhile: Franklin has just pub-

NATUR G
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Iished his study of a “wave” of flowering

that began i 1996, Over 8O per cent ot

the Bambusa arahienica population tlow-
ered and died during an eight-vear tlo-
ral orgy that s only now subsiding.
Although considered synchronous over
2 longer tme span. the spread of this
WAVE OVET LY VEITS 18 DO CONNIStent
with o recent weedy orgin (we would
expect such nmigrants to be genctical-
v overy simlar). Frankhins mtriguimg
studies continue.

So we cm't savowith certamey what
weeds were growing i the Northern
Terrtory m 18020 I that vear and the
next. Robert Brown circummnavigated
Australir with Matthew Flinders aboard
the Tneestigator. Hle saw bamboo grow-
myg - Tnnor. and noted preces of bam-
boo Iving around fireplaces on what s
now called Macassar Bav. on North
Islind - the Gult ot Carpentaria. It
seems certain that Bambnsa arnhicinica

was well established in Arnhemland

when Brown lided  there i carly

1803, but which ot his predecessors,

it oy brought  this bamboo  to

Australia?

FURTHER READING

Franklin, 1.C.., 2003, Bamboo and the
northern Anstralion conmection. Flora
Malestana Bull. [13: 275=-277.

Franklin, 1.0 2004, Synchrony and
asynchrony: obscrrations and liypotheses for
the flowering wave in-a long-lived
senielparons hamboo. | Brogeog, 31:
773-786.

Coroves, R, 2002, Robert Brown and
the natnralised flora of Anstralia.
Cuminghanua 7: 623-629.

Meredith, “I2].. 2001, Bamboo tor

gardens. Timber Press: Portland, Oregon,

D Tint ENTwIste s Exrcuin
Pl
Trust SypNry.

DIRFCTOR O BoraNnic GarDENS

(Left and Above) Bambusa arnhemica is one of the three species of bamboo that Australia likes to

call its own.
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The Biology of Civilisation
. - . 20 Y3
By Stephen Boyden. UNSHC Press, Syduey, 2004, 244 pp. 32995117
HE BIOLOGY: OF CIVILISATION EXPLORES TINKS, AND MIss=LINKS. BETWEL N UM ANBIOLOGY AN

culture. The core of the book iy a4 series of essays “hiolistory ™. on topies from health and

farming to wartare. Fhese Mustrate how culture canomean that hamans live m ways -

matched to dherr previous evolutionan Instory. sometnes producing nonsensical ealtural fallacies™, A

crTtien] one 98 Tever-more=in == foctis on AMASSING 1 atertal possessions, Both hunun \\Ll“\LI]]% and

fendnBr g o the envirommient consequently sutfer. and this book advocates urgent repairs to our “donimant culture”
Bovden's book will be 1 conttortable read for the already-convineed. but will work bestas athought-

provoking hook 1or the sheptic. For example. 1 “hiosensive ™ society s seen as necesititing hunian population aca level dhag

“doces not exert harmiful pressures on thie ccosystenis on which 1t depends” “Would 2 more reahistuc vision not be one where

pressures dare mevitable, but eftective tade-ofis are soughtz Sinnlarly, v alng the health ot hving systems is o be the top

prioritv—Dbut. one wonders. whose values? Would this reduce or renitoree the conthet between Tocal and global values of
brodiversite? here s a focus on changing the “donnmant culture™. but what about the value of cultural diveraty?

Clearly, cultural fallacies can dimimsh both human wellbemg and the enviromment. s book challenges us to consider

how anv culture mighic better recognise these two problems as mtertw med.
DANIEL P Farn
AUS TRALIAN MUSI UM

The New Atlas of Australian Birds
By Geoff Barretr, Andreie Nilcocks, Sivnon: Barry, Ross Cunninglian and Rory Poudier. Royal st sian Oriithologises Ulidon,
Melbourne, 2003, 824 pp. 88995 1.

Canberra Birds: A Report on the First 18 Years of the Garden Bird Survey
By Philip Vecnman. Published by, and available fron, anthor (24 Clastley Civadit, Kambali, AAC5T2902) 2003127 pp. 822.00 11,

OMNSERVATION FITORTS NEED TO UNDERSTAND THE SPECTES THIEY ARE - TARGH FING PARTICUFARTEY  THEH DISTRIBUTION'S

AND how these vary over ume. Two recent publications have tiken contrastimg. vet Lirgely complementary.,

approaches to this Lst sk, The new atlas, conducted by Birds Australias was a Lirge-scale project—natonwide, m
fact—over a five-vear period (1998-2002). Some 7.000 atlas volunteers provided 279000 records, noting the presence of
species  the 19 blocks mto which the country was divided. Ac such resolution, the data show distribunions at a contment-
wide Tevell revealmg seasonal patterns and population shitts within that pertod. The miportance of this project was
recognised when the book won the Eurcka Prize tor Biodiversiee Research.

On a more constrained geographic scale—the Canberra regron—but over a much longer sampling period (I8 vears). the
Garden Bird Survey shows what can be done onca less ambiaous spanal scale, The sialler area meant that more mtornanon
could be gathered for cach site and at more regular mtervals. As aoresulte this finer-gram analysis allows more detailed
detection of trends across the sampling period. both i monthly numbers and i overall abundance. Between them. these
survevs show the alternaove methods that can be adopred - determmmng bird distribunons. Both are valuable contributions
to the understindimg and conservaton of Australtn brrds. Al mvolved m then production are to be congratulated.

Warrrr B Borrs

AUSTRALIAN Musrum
Seldom Seen: Rare Plants of Greater Sydney

Sefdom By Alan Fairley. Reed New Holland, Frenchs Torest, NS 2004, 208 pp- 82995 .

OORS ONRARE SPECIES CAN BEWORTHY. BUT DEPRESSING. ALAN FALI Y 'S BO WIS MORE A celebrnon of

rare plants. Not celebraung therr rareness. although of coure rarity and exonction are notalways the result of

human wtervenoon and could be celebrated 1 an L\Uhm(,”m semve, but recogniing that “there s

somethmg mrigumg, and mvsterious, about things that are rare’

Alongside a photogriph of cach of the 210 species. we learn a bt about therr name. therr discovery and what they

look like. Although a book of this scope is next to useless as an identific. won guide.

Fanrdev pocket deserpuons and

) -
generally mformatve photographs mean that you can contirm your identtication if vou know roughly where to

start (and using Fairdeys popular Native phants of Syduey 15 4 good way to do thist). Seldom seen 1 o quirky ook, and 1 way partculsiy

ardens Trost luminaries such s Barbar Briges. Lawrie Johnson and Joy
Thompson amid the rarites! Its a pleasure to dip imto ds e gem,

delighted to discover historic photographs of” Botnice €

and ithas added 1o ny enjoyinent of the amazing Sydney bush.
[int ENTWIST
BOTANIC GARDENS TRUST SYDNEY

1 NATURT AUSTRATIA SUMNMIR 200422005






Where River Meets Sea: Exploring Australia’s Estuaries
By Dicter “liacey, Lynme Tiner, Jan “Tilden and Bill Dennison. Cooperative Rescarch Centie for Coastal Zope,
Old. 2004, 294 pp. §49. Y3 1.

) CENTIANCE ESTUARY TTTERACY AMONG AUSTRALIANS,

Estnary and Faterway Management, /In[(m:‘un/w”)c

FIE STATED AN OF THIS HANDBOOK IS ¢

2 R g S e b I IRIRY - I
building our knowledge and iterest m championing the cause of estuary protection and

management™. It is picched ar the public, green groups and environmental managers. One
hopes that the key messages also rub otf on policy makers
to human activities and those near population centres are degraded.

This book discusses types of estuaries, their habitats and functional processes. and gives a regonal
and o resource guides The chosen

nd exploiters, since estuaries are vulnerable

OVEIVICW  Of MANAZeIent Issues. Some  OVerseas case-studies
classitication scheme draws on the interaction of wave, tide and river energy i shapig estuaries. and i casily grasped.
.\implc t'()HCL‘P[U.ll di‘lgr.nn\. \‘llpplcn]cn[cd l\‘\' excellent photos. cttectively summarise estuarine conponents and Processes.,

The book is user-friendly. provides 1 welcome overview oft Australiay estuaries. and would certamly enhanee estuary
literacy wmong Australians. Flowever. one wonders whether there is suthicient detal about imdividual estuaries to aswist
managers. There s littde about the ccology of fish and invertebrates, the discussion of “estuary health™. “indicators nd
‘monitoring’ is questionable. and the wording is occasionally contusing. Morcover. given the management emphasis, a firm
acknowledgement of envirommentally damaging population and economic growth could have been made.

ALAN JONIS
AUSTRALIAN MUSEUM

Dragons in the Dust: The Paleohiology of the Giant Monitor Lizard Megalania
By Ralpl L2 Molnar. Indiana University Press, Bloonington. Indiana, 2004, 224 pp. $69.95 rip,

FIE RECENT DISCOVERY OF DOWNSIZED TTUMANS IN FILORES CREATED MUCH SPECULATION

about their relationship wath the only large predator on this islind: the Oras or Komodo

Dragon. Presumably. many of” these humans ended therr hives as lizard Tunches: Spare a
thought, then. for the first Aborigimal people to reach castern Australia, where they encountered o
tar more tormidable beast: the giane goanna Megalania prisca. During conping trips. | have had
several memorable disputes with two-metre (five-kilogram) Lace Monitors over ownership ot the
sausages on my barbecuer a lizard this size can be a frightenming creature. In- contrast. Megalania grew
to seven metres i length and weighed around 1000 kilograms. Few of us would dispute ownershp
ot the sausages. or indeed the campground. with such an awesome beast.

Australia’s tossil repules. although spectacular, have attracted less popular and scientitic attention
than have the charismatic mega-manmmls. Ralph Molnar has done a mastertul job of svithesising 4 wide range ot
intormation. not only about Megalania, but also the Pleistocene environment in which it hived. He is not atraid to speculate
on the gant lizards ecology. and even its sex lite. There is inuch we will never know about these extinet grants. but Molhar
tells o wondertul detective story about the remarkable diversity of approaches. and types of evidence. by which scientists have
obtamed insights mto the hves of these vanished superstars ot the Australian bush. ‘

RICK SHINI
UNIVERSITY OF SYDNIY

Astonishing Animals

By “'ine Flaunery and Peter Schonten. The “lext Publishing Company, Nelbourne, 2004, 2006 pp.
Paperback $30 rip.

FONISHING ANIMUALS IS A BEAUTIULLY ILLUSTRATED ACCOUNT OF SOME OF T1E WORID'S
most unusual vertebrates, The book begins with a briet introduction to the evolution
of life on Earth and s tollowed by six furly loosely detined sectons, " The Vernal
Terram™ mcludes some of the worlds most spectacular birds. “Motion Specialists™ teatures
mammuals that ghide. a tish that walks and even a wall, by that has an aversion to groundmg its

tail. The third and largest section. “Food and Feeding™, presents a diverse arr av of mammuls.

]
birds and fishes. and highlights (among other things) what a diet of JUSE WOTTIS OF CassOWdTry

droppmgs can do to a species” appearance. Annals that try to hide are the topic of “Shape-

shitters™ while the fitth section tocuses on “Habitar Specialists™ and includes an alniost blind dolphin that swims on its side

and never sleeps. The final section. “The Vertical Ocean™, is the realnt of the deep-sea fishes, surely the most bizarre

creatures chosen. and possibly the most artisically challenging.
We are told in the mtroduction that one species account is purely fictitious. But so extraordinary e all the annmals i this

book that telling which one it is mav be a bit ot a challenge!
* : = —SANDY INGLEBY

AUSTRRALIAN MUsIum
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G nvolved!t Adros Mostralia there v g network of active wocienies., Large and simallL local and natonal, that exist o turther the cause of the subyect that you hold

dear Wherher vour specul mterest s conservanion. birds, saience, natonal parks, bushwalking or a particular group of ammuls, there’s a soaiety for you.

ANIMAL WELFARE
North Queensland Wildlite
Care Inc.
PO Box 1440
AITRENVALL Q1D 4814
Ph: 0414 717 374
Contact: Lana Alleroft

[ ]
Membersinp: $10.00 Cinld
$25.00 Adult $35.00 Fannly

or Organisanon

WIRES

NSW Wildhite Intormatnon
& Rescue Serviee

PO Box 260
FORESTVILE NSW
Ph: 02 8977 3333

& TSO0 641 188

2087

Web: weenemes.org.an

Contct: Carol Macbougall
||

Membership: $40.00

ASTRONOMY

Western Sydney Amateur
Astronomy Group
PO Box 400
KINGSWOOD NS\
Ph: 024739 1528

2747

Web: nenapgrcont.an nsers wsadg
Contct:

Tony Elhs

BIROS

Birds SA

I'T Shatssbury Street

EDEN HILLS SA 5030

Ph: 08 8278 7800

Web: e bivdssa.asn.an
Contact: Dr David Robertson

CONSERVATION
Australian Ecosystems
Foundation
PO Box 606
HITHGOW NSW 2790
Phi 02635 21133
Web: WAPHQUSCCOS PSTCINS, 0T .1
Contact: Trevor Evans

LL N § |
Membership: $10.00 Sigle
$25.00 Fanuly §100

Corporanon

Friends of Lane Cove
National Park Inc.

¢ = Lane Cove Navonal Park
Fady Game Drive
CHATSWOOD NSW 2067
el hp:/ /users bigpord.net.an

Solenp

Contact: Nocela Jones

EDUCATION
CSIRO’s Double Helix
Science Club
'O Box 225
DICKSON ACTI
I’h: 026276 6643
Web: v csiro.au/helix
Contact: Jo-Anne McRae

[ ]
Membership: $27.00 or $24.00

2002

Gould League of NSW
PO Box 840
MARRICKVILLE NSW 2204
Ph: 029500 7844
el e gondd. edu.au
Contact: - Michael Brenmian
anm

ERRTH SCIENCES
Australian Field
Geology Club
16 Arbutus Street
MOSMAN NSW 2088
Ph: 029969 2135
Contact: Douglas Raupach
]

ENVIRONMENTAL
Royal Geographical Society
of SA Inc.
/- RIGSSA.
GPO Box 419
ADELAIDE SA 5001
Ph: 08 8207 7265
Contact: Nick Harvey
EE BN
Membership: $55.00

INSECTS

Entomological

Society of Victoria

36 1 ooker Road
MONTMORENCY

VIC, 3094

PPh: 03 9435 4781

Wb wwe vienet. net.an /~vicento

NATURE AUSTRALIA SUMNER 2004-2005

Society for Insect Studies
12 Park Avenue
ROSEVILLE NSW 2069
Ph: 029417 6171

Contact: Hon. Treasurer

MICROSCOPY
Postal Microscopical Club
of Australia (PMCA)
306 Western Avenue
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Red-necked Wallaby joey (Macropus rufogriseus banksianus).

Marsupials vs Placentals
Wy is it beneficial for marsupials
o 10 have young in a pouch from a
sinallsize, as opposed 1o having them devel-
op internally as cutherians (placental mam-

mals) do?

—PENELOPE HIACKER
ASHGROVE, QID

There are pros and cons to both

A:

give birth to well-developed  voung,

svstems. Placental mammals
which attach to the mothers womb via
a plicenta, derived trom both maternal
and toetal tssues. The vounyg recenve
nutrients from, and expel wastes mto,
the mothers bloodstream via the pla-
centa. Lactation, or production of milk

by the mothers mammary  glands,

occurs atter birth. tor a similar length of

time as the pregnancy.

Marsupials also have a placenta, but it
is derived only from the developing
voung. with the voung nourished m the
wormb by the mothers “uterime milk’
and  lactation

I’l'L‘:_(ILIllCiL‘\’ Jare \h())'[.
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tmes are much longer than the preg-
naey ume. Marsupial voung develop
slowly compared to similar-sized pla-
centalse and tew marsupial voung are
born m a reproductive season. Howev-
er. nuscarriage rates and loss ot new-
borns are higher m plicental mammals,
SO recruitment s silar.

In times ot envirommental hardship,
the marsupial mother can abandon her
voung. or the vounyg can die, without
her mvestmg much energy mto  their
development. Her chances ot survival
tor another attempt at reproduction are
better than a placental  mammal’s
chances. In bad times a placental moth-
er must endure a risky miscarriage, or
lose unweaned voung. having mvested
much more energy mto reproduction.
However, it the placental mother sur-

vives, the shorter Lictaoon times allow

her to speedily  wke advantage  of

improved conditions, whereas there will
be a disadvantageous lag time tor mar-
supial mothers,

There are also mmmunological advan-

tages for the marsupial option. The
exchange of material across the plicen-
ta of plcental mammuals, and  the
expulsion of the placenta during birth.
exposes the mother to the possibility of
immunologically reacting to tisues of
the voung. This can jeopardise later
pregnancies, as the mothers immunity
will identity subsequent voung as for-
cign. and miscarriage or sullbirth can
result.. Marsupials do not have  this
problem as the plicenta only develops
from toctal tissuces.
BroNwyN MCATAN
UNIVERSITY oF NEw Excraxn

ARMIDALE. NSW

Identical Twins
Do ddentical nvins have identical
o fingerprings?
— Ton Hickry
Goarrrry, ACT

The short answer s no. The

A:

(monozygotic) twins are not identcal.

hngerprints of  1denncal
I'his s because fingerprints are mtlu-
enced both by an individuals genes and
by aspects of the prenatal enviromment
(such as nutritnon. blood pressure. posi-
von 1 the womb and growth rate ot
the tingers at the end of the fire
trimester).

Some aspects ot fingerprints. such as
the type and size of hingerprint pat-
terns, are highly heriable and will be
very similar between identical twins.
However. other aspects such as the
minutiae  (endimg ridges, biturcaung
ridges cte.) ditter markedly.

Forensic science and biometric secu-
rty systems consider both the finger-
print pattern and the pattern ot the
minutiac on the ingerprint. enabling
them to ditterenuate between the tin-
gerprints ot identical twins.

—SARAH MEDEAND
QUEENSLAND INSTHUT
O Mibieal Risgarcil
Spider Egg Sacs

[ found these egg sacs in one of my pot

o plans. WWhar would have kud then?
Enren COLLINS
CrnrErN, Ve,

A [hese hicde silk packages are
L] <
L]

NATURLY

spider egy sacs.

They belong to
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These cup-shaped egg sacs are the work of the Tear Drop Spider.

b disincove orb-web-weavig spider
called Argrope protensa. This spider s
someties known as the Tear Drop
Sprder on account of its silvery appear
ace and clongate body shape. The
cup-like shape of these ege saes along
with thewr greemsh unged wlk adorn
nients and the protecnve coverimyg silk
network. s more-or=less tvpical of sev-
eral ligiope species. However. the Tear
Drop Spiders cgg sacs are unusual
because of thar sialler size and the
larger numiber made (up to nine by one
temale).

lear Drop Spiders are widely distrnb-
uted. rangimg from Australia to Papua
New Guimea and New Zealand. They
build ther webs among shrubs and
long grasses. m reed beds and even
among crops, occastonally clusterig in
large numbers. They can tolerate mod-
erately dry condinions and thewr silvery

bodies help to prevent overheatig as

Pic Teaser

Do you recognise this? If you
think you know what it is, then
send your answer to Pic Teaser,
Nature  Australia Magazine.
Please don't forget to include
your name and address. The
first correct entry will win a
copy of Talking Wildlife. Spring's
Pic Teaser was the distal end of
an arm of the sea star

(Asterodiscides truncatus) =

NATURE AUSTRALTIA SUNMER 20042005

they sitm thew webs by dave The webs

sonmetimes have an arregular nibbon ot

wlite silk ar the centre. equivalent to
the silk cross seen i webs of ther rela-
uves, the St Andrews Cross Spaders.
[hese bright white silk ribbons retlect
UV hght, which may attract flving
nmisects toward the web.
Mike GRAY
AUSTRALIAN MUSTUM

Answers to Quiz in
Nature Strips (page 19)

1. Orange
. Cassini
Three

. Ulirasound

L Lur
Micrometre

. June 2004

. Cygnets

10. Francis Crick

2
3
4
8. \Madagascar
6
1
8
9
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ITHE LAST WORD

Tangled up in biue

Juvenile dolphins are very inguisitive and this probably further

increases their exposure to cntangling liter,

Brui™,
trom

ANGILED Ul IN [RE1!
13ob

Dylans lament of lost love, also

morose  retram

apphies to dolphims.

o dolphins experience the pangs of

lost Tove? We have no way of knowmg,
but Dvlan’s words apply hterally as dol-
phins imcreasingly become tngled up
the hiccer of human imditterence.

Ihe phght of whales and dolphms
fallimg victum to the mtamous high=seas
driftners has been well publicised. Less
well known are the problems taced by
coastul Specdies.

In the course of my long-term
the
Bottlenose Dolphin (lisiops aduncis)

research project on Indo-Pacitic
living i the Adelaide area, T have doc-
umented more than
entanglement. Discarded tishing e s
castly the most common cause of entan-
glement but brarded Tine. rope. elasu-
cised satl tie and netung have all been
removed trom dolphims in the past tew

vears.

While the durabilicy and strength of

nvlon line transtorms 1t mto an ettective
kntteoslowly cleaving the dolphims tlesh
at the pomt ot entanglement. line or
rope trathmg behind the dolphm packs
up more heeer and material such as sea-
weed. mereasig drag and hampermg
SWHnnnyg,

Entangled dolphins must be caprured
to remove the ottendimg matenal. One
dolphim calt has been entangled four
tnes. once so extensively that 1 faced
together Tas mouth and il and made
diving almost impossible. Each tme he
becomes entangled. the groove sheed
mto his wal tluke by the fishing Ine

becomes wider and deeper. makimg hin

a dozen cases of

ever more susceptible o entanglenent,

Reports of entanglements are now so
common m the Adelarde area a speeial
unit has been established to deal wath
them. This s made up of myvselt and
other members of the Australn Dol-
phin Research  Foundauon. park
rangers. the water pohee, a conmmercl
net fisherman. a marme mammal vet-
RSPCA

crmartm .llld I'CPI'L‘\L‘]]l.l[l\'L'\.

Being hauled inro
a boat to lave marine
litter removed is 1o
doubr tratmatic for
the dolphins, but they
are the Tucky ones.

Once we've located and neteed the dol-
phin (and also 1ts mother 1t 11 sall a
dependent calt). divers quickly secure 1t
to prevent drownmg m the net. We
then hitt the dolphim o an intlatable
boat for teatment by the vet. photo-
graph ttand release 1t as quickly as pos-
\INL‘.

Bemg caprured - a net and hauled
mto a boat to have marine  htrer
removed s no doubt a taumatce expe-
rience for the dolphins concerned. But
(l)L‘}' are the |Ll(‘k}‘ ONCes.

Entanglements on some dolphins are

not detected and these animals die what

BY MIKE BOSSLEY

NATURL

must be g slow and pamtul deach by
starvation or mfecton. A vounyg amin|
recently autopsied by the Dolphiy
Trauma Umtca muludisaphnary group
coordimated by the South Australan
Museunt, had 1ts wl tluke almost sev-
ered by brarded fishing Ie.

Adclaide 1s rather special m having o
many dolphins hving virtwally i ¢he
heart of the atv. and there would be
few places around Australia’s vast coast-
Ime where dolphins are montored to
the degree they are here. Sull. the only
real wav to reduce dolphin entangle-
ments s to reduce the mmount of hter
entering the marine environment. | egal
penalues for hittermg are certamly help-
tul but education on the entanglement
ssue—not Just for dolphims but for
whales, seals. birds and other ammals as
well—iv ennical. The highest priority m

vy educational project must be o
merease anglers” awareness of the Tethal-
1y of discarded hne.

Entmglement s onlv one of the
threats tacing Adelndes dolphms. Dur-
my the past tew vears several have been
shot. stabbed or speared: some have
been hit by speedimg boatst and all have
mgested toxic pollution. parncularly
heavy mietals. As af these threass were
not enough. the habiat they depend on
has been damaged by stormwater,
mdusonal discharges and sewage efflu-
ent. Juvemle dolphims are paruncularly
vulnerable, They are also very mguia-
tive and this probably turther mereases
themwr exposure to entanglg hitter.

Ihe survival ot Bottdenose Dolphim
commumties presently Iiving adjacent
to urban arcas will depend on how
quickly we can reduce negative npacts
on the marme environment we profess
to love so dearlv. Failure to do so will
mevitably mvoke another Dyvlin song,
that mourntul dirge of bleak urban exis-

tence. D esolation Row ™.

1) Mikl
DOLPHINS IN
SENC

BBOSSUEY TIAS BEEN STUDYING
LI ADELAIDE AREA
1987, Flis WORK 1S SUPPORTED
BY THE AUSTRATIAN DOLPHIN
RESEARCTT FOUNDATION AND 1111
WHALE AND DOLPHIN CONSERVATTON
SOCH Y.

I HE LAST WORD 15 AN OPINION PIECE

AND DOES NOT NECESSARILY REFLEC T THE VIEWS
OF 1111 AUSIRALIAN MUSEUM

AUSTRATTA SUNME R 200422005
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