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Ground-nesting seabirds such
as this Brown Booby (Sula
leucogaster plotus)

are vulnerable to

Yellow Crazy Ants.

PHOTO BY CHRIS SURMAN
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he Supson Desert and 1ts

mhabitants have been under

siege since the arrival of

Europeans. They have had to
endure disease. Rabbits, Cats, Foxes.
overgrazing by livestock. changed fire
regimes and drought. All this has taken
its toll and, since 1788, 26 medium-
sized mammals have become extinct
or endangered n and Australia. Mike
letnic, an ccologist with the Parks and
Wildlite Commission of the Northern
ferritory, 1s trying to end this dechine
by constructing a time line of major
ccological events. By idenutying the
dommant threats and extinctions and.
unportantly. the anung ot both. he
hopes to be able to prevent further loss
of species. Ihs work s already
providing some mteresting results tor it
scems that, m the Simpson Desert, it s
after tloods during the tmes ot plenty
when species are most at risk. Cats and
Foxes thrive and bushfires have the
potential to destroy vital spimifex
habitat. So 1t seems that the tme we
need to protect our desert ammals the
most s when the nmes are good.

One of the most popular events cach
year is when the Humpback and
Southern Raght Whales nngrate along
the castern coast of Australia. But
umagine 1t the largest animals ever to
have hived on the planet spent some
thne along the coast of Australia. Well,

it now seems that they do. An

A Blue Whale diving for krifl.

up front

umportant Blue Whale feeding ground
has been discovered along the coast
close to the Victorian=South
Australian border. At the start of
December the whales start arnving
and they have come to feed on tny
crustaceans called krill. The krill
concentrates i the area because ot'a
coastal upwellmg called the Bonney
Upwelling. After five tull scasons ot
studying these amazing animals, there
1s stll plenty scientists hope to learn
but Peter Gill and Margie Morrice’s
account of the story so far muakes for
great reading.

Also 1 this issue we take a look at
the way birds are torcing us to
question our long-held beliet that
humans hold a unque place m nature.
We examie the struggle to save
Christmas Island trom the Yellow
Crazy Ant, somethig well worth
paying attention to as this deadly ant
has recently made 1t to our shores.
We question whether reptiles really
did domunate the Austrahan landscape
two million to 10,000 years ago.
present a new theory that puts Granny
m the driving seat of human
evolution. and meet a spider that has a
very detinite preference tor blaod.
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Flying Rats

Oftering a poster of
Rambow Lonkeets to Perth
restdents s ike ottering a
poster of Cane Toads to
Queenslanders and
Northern Territorians.
Flocks of Rainbow
Lorkeets. probably from
AVIATY CSCAPees. were a
colourful rarity n my
childhood but have now
established themselves across
Perth. They shriek across the
skies i increasing numbers,
exclude the local green
“hwenty-eight Parrot”
(subspecies ot the Austrahan
Ringneck) from nesting
hollows. and have carned
themselves the nickname
‘lying rats”. Sorry, but this is

Perth Pests: Rainbow lorikeets.

one poster that didn’t get a
place on my kitchen wall.
—SALLY LAKFE
Hicrcare, WA

Marsupial Lions

Snatch & Run

[n a thought-provoking
article 1 Awustralasian Scienee
(September 2003), Antoni
Milewskr (Umiversity of
Cape Town) proposes an
alternate version of how the
Pleistocene Marsupial Lion
(Thylacoleo carnifex) might
have acquired its dnly meat.
Rather than a big-cat style
of predator, he conceives of
a spectahist that raids
marsupal pouches or bites
chunks trom undead prey.

He seems to base this on the

unsuitabiliey ot Thylacoleo’s
meisors as killing
imstruments and the
propensity of some
macropods and bandicoots
to ¢ject their pouch young
when pursued.

Like most theories this
throws up as many questions
as 1t purports to answer. For
mstance. although kangaroos
do jetason joeys when
pursued by Dogs or
equivalent dogged pursuers
(Thylacines?). would they do
the same it rushed by an
animal whose bones suggest
an ambush specialist? Would
aspecies that dumped baby
every tume 1t was startled last
very long? And whilst the
physiology of macropods
makes such a manocuvre
possible. we can only
surmise about the ability of
Diprotodons to do hkewise.

As to taking bites out of’

mml.x'}‘-ccting Ilng;lﬂllll];l.
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wouldn't that be a
dangerous thing tor a none-
too-speedy carnivore to do?
[ mean. whatat they took it
personally?

Perhaps we have a
problem with mammalian
carnivores that don't kill
with cheir teeth. [ believe
Thylacoleo used 1ts jaws as a
third hand. to secure the
prey while allowing the
thumb claw on either hand
to do the killing. A
powertul neck could have
dragged the prev’s head back
to expose the vulnerable
throat. Even the forward-
pomung mcisors would be
an advantage. allowing the
animal to breathe easier
while mamtaming 1ts death
arip.

Perer Wilriams
BRANXTON. NSW

Rankled over Rank

Captamn Cook did not sail
along the coast ot Austrahia.
as stated 1 the arocle
“Respecting our Forest
Veterans™ and the Up Front
section (Narure lust. Winter
2003). He was only a
Licutenant at the ume. No-
one refers to Matthew
Flinders and George
Vancouver by ther rank.
Why can’t you just say James
Cook? Fortunately James

Cook University got 1t

rght.
—LAwRENCE [. CONN
DoONCAsTER, VIC,
Puddy Cats

The Nature Strips item on
when Cats arrived
Austraha (Nature Aust.
Winter 2003) confirmed my
own opmion. Many vears
ago n the Great Victorn
Desert | showed some
scratches on the bark of 1
tree to my Aborginal
assistant. When | asked what
made them, his answer was

“Puddy cat™. [ knew then

2004



When did Cats arrive in Australia?

that, if Cats had arrived
hundred of years betore the
British settlers, the first
Australians would have given
them a name, and not used
the British pussy cat.
—VINCENI SERVENTY
WILDLIFE PRESERVATION
SOCIETY OF AUSTRALIA

Congratulations

We have been enjoying
Nature Australia since 1975.
Each 1ssue 1s eagerly awaited
and read cover to cover. Of
course, unlike other
magazines, we simply can’t
throw any of the old ones
out. The readability and
range of mteresting topics 1s
excellent. The posters also
are adnured, and go to good

use decorating the walls of a

demountable classroom
where one of us teaches.
Apart trom their decorative
and sumulatory function,
they cover the mould that
the Department of
Education never seems to
get around to removing!
—KAREN & STEVE TUCKER
TerRRIGAL, NSW

[am 13 and a young
aspiring tield biologist and
documentary maker. 1 like
to get out nto the bush and
experience everything hands
on, but school Monday to
Friday and my father
working on the weekends
doesn’t leave much time for
this. However, with your
magazine it is the next best
thing to being there. The

NATURE AUSTRALIA SUMMER 2003-2004

photography 1s brilliant and
the articles well written.
Congratulations on a
tabulous job.
—SAM BROWN
ARARAT, VIC.

For the Record
The photograph of Killer
Whales herding herring on
page 15 of the Spring 2003
issue of Nature Australia was
taken by Leif Nottestad.

— G.H.

Nature Australia requests letters
be limiled to 200 words and reserves
the right to edil them for sense.
Please supply a daytime phone
number and type or print your name
and address clearly. The best letier
in this issue will receive a copy of
Snowball Earth The winner this
issue is Sam Brown.
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It's Christmas time

Christmas For most people, summer
heetles = cicadas. But these
(Anoplogna- . )

notsemakers aren't the
thus sp.).

only insects associated
with long. hot nights.
Certain species ot scarab
beetle (in the genus
Anoplo gnathis) are known
as Chrisnnas beetles

BUH L AL AL

because they usually arrive
around the end ot the

LA K

vear, to tly clumsily

around streetlights.

The numbers of some
Christmas beetle species
may have increased in
recent decades as a result
of forest clearing, which
creates ideal conditions for
their grass-root-cating
larvae. This 15 good news
for the beetles. but bad

news for the remaining
eucalypt trees. whose
fohage the adult beetles

=

eat. When conditions are

right, the beetles can
strip even a large
gum bare.
Sadly, however, the
bright, metallic
a  Dbecetles of
vestervear have
disappeared trom
many ot their
old haunts. In
this case. 1t
seems that we've built
over or sprayed the grassy
arcas where their larvae
ted. for example m the
suburbs ot Sydney.
On Lord Howe Island
the "Christmas bectle’
15 a green stag beetle m
the genus Lamprina.
Interestingly. South
Atfricans also call one of’
their insects a Christimas
beetle, but it's what we
would call a cicada. For
more about Christimas
beetles. head to
http://wildlife.faunanet.gov.
au/factfile.ctm?Fact-_1D=164

A fish out of water

When Western Australia’s
wet winter gives way to a
hot, dry summer. the
acidic pools inhabited by
the tiny Salamandertish
(Lepido galaxias
salamandroides) begin to
disappear. By January,
most are totally dry and
seemingly lifeless.

But what happens to all
the tish? Well, they're still
there. The Salamandertish
toughs out the drought by
burying itselt deep in the
sand and mud—up to 60
centimetres below the
surface where it’s still
damp—and ‘breathing’
through 1ts skin. A robust,
wedge-shaped skull helps
it dig through the sand.

But this 1sn't the
Salamandertish's only
unusual attribute. In fact,
so strange 1s this hish that

scientists have had

ditfficulty figuring out how

it’s related to other fishes
and have placed 1t in a
tamily all of 1ts own—the
Lepidogalaxndae.

Although it doesn't
appear to have any more
of a neck than other

fishes, 1t can turn its head

Salamanderfish.

up, down and from side to
side in a very untish-like
manner. This is handy as,
uniquely, the
Salamandertish lacks eye
muscles and can’t move its
eves in their sockets. The
tish also sports clongated
pelvie tins, which allow it
to waddle, salamander-
stvle, up shallow creeks to
colonise new acidic
swamps and lakes.

When the rains return
i winter, Salamandertish
rapidly emerge trom their
subterranean refuges to
reproduce. The males are
thought to use their anal
fin, which is bigger than
that of temales. to help
them transfer sperm.
Fertlisation is internal. the
males gluing themselves to
the temales with a stucky

mucus.

{ L]
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Salt-encrusted bush, Lake Eyre.

All in all an unusual
fish. in or out of water.
To learn more, visit
www.tolweb.org/tree?group
=Lepidogalaxiidae&contgro
up=0smeroidei

Salty summer
The summer sun’s habit
of sucking the water
trom pools and lakes
makes lite ditticule tor
the creatures that hive
them. but it can have a
quite beautiful side

I eftect. If the water body
1s salty. the evaporating
liquid leaves behind
accumulations of
crystals. These nuineral
salts. mainly halite (rock
salt) and gypsum. take
many forms, depending
on the prevailing
conditions and the
chemical composition of
the water. They can be

siple crusts,

amorphous slabs, or a
variety of unusually
shaped crystals including
block-like cubes (in the
case of halite). or
rosettes, arrowheads and
diamonds (gypsum).

In pure torms, the
crystals are colourless or
white but when they
build up i large masses.
they can trap impurities
resulting in interesting
pink. red. or even black
deposits. When the ramns
return. these ‘temporary
minerals” disappear back
mto solution, and vou
then have to wait unul
next summer to see
them again. You can see
them year-round.
though, at

www.mii.org/Minerals/
photosalt.html

MNALIMALE

HANCY

maculosus) in the Australian
Musesum's reptile tiollection, It
was collected at Lake Eyre in

i

received from the South
Australian Museum jn 200] in
excharige for Somelather
spacimens

Laka E yr_

found on the margins and salt
crusts of salt lakes in the Lake

Eyre region. Living in such a
harsh environment has led to

of dried salt. Moisture is
incredibly scarce where these
little lizards live, and they're able
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Great Wall Flowers

uestion: What do

bloodthirsty, rampagimg
Mongol hordes and the tlow
of plant genes have m
common? Answer: They've
both been npeded by the
Great Wall ot China.

When populations ot a
species become separated by
a geographical barrier, thew

genetc cCompositions

gradually diverge. Eventually

they will become so
ditterent that they can no
longer mterbreed. ..and new
species are born.

Such barrters may mclude
rivers. mountans, or patches
ot unsuitable habitat, but
man-made obstacles may
also have an ettect. A team
ot Chmese researchers, led

by Hongya Gu (Peking

University), decided to put
their Grear Wall to the test.
First they selected three
sites—two bisected by six-
metre-high sections of the

wall and the other (their
control) bisected by a
narrow path. They then
collected samples trom a
variety ot plants from either
side of the wall and path,
and compared therr genenc
makeup.

Plants separated by the
Grear Wall had mdeed
diverged signiticantly more
than those separated by the
path. and this was most
notable m species that rehed
on msects (rather than the
wind) for pollmation. These
changes are hkely to have
taken place since erection of
the wall over 600 years ago.

They also tfound that the
amount ot genetic varation
withm species on the same
side of the wall was higher
tor msect-pollinated plants.
Clearly msects only do a
good job of transporting
pollen locally, not over the
wall like the wind.

€l

Doing the Faecal Fling
any caterpillars that
build and hve 1 leat’
shelters have the curious
habit of ballistically ¢jecting
therr droppmgs over a metre
trom their homes.
They do this with the help

of a hardened structure that

The Great Wall of China has
kept more than marauding
tribes at bay.

NATURL AUSTRALIA SUMMER 2003 2004



acts like an anal latch and
that only opens when there
15 sutticient build-up of
blood pressure to blast the
pellets away.

But why fling trass (as
msect poo s called)? Is it a
nutter of housekeeping to
keep the caterpillars sate
tfrom disease? Is 1t to prevent
overcrowding so the
caterpillars don't have to
waste valuable energy
building new shelters when
the toilet overtlows?
Neither. according to
Martha Weiss trom
Georgetown University.
who conducted experiments
with the Silver-spotted
Skipper (Epareyreus clans).
She tfound no signiticant
differences m survival rates
tor caterpillars raised
clean/dirty or
empty/crowded conditions.
But she did find a difference
n the rate at which
caterpillars were preyed
upon by the wasp Polistes
fuscatus.

To test this idea, Weiss
presented wasps wath leatlets
bearing two similar feat
shelters. cach with a
caterpillar mside. On one of
the leaflets she placed 25
droppimgs. while on the
other she placed 25 glass
beads the same size and
colour as the droppings. She
tound that wasps were tour
tumes more hkely to attack
caterpillars with frass than
those with beads.

Weiss concluded it was the
smell of the droppings that
the wasps were attracted to.
So the best way for
caterpillars to throw enemies
off the scent 1s to...ready....

AN 6 o

—V.W.

Penis Bones
he expression ‘getting a
boner’ (imeaning to have
an erection) applies hiterally

NATURTE AUSTRAILIA SUMME R

Pumas (Felis concolor) are one of many mammal species that possess a penis bone. But what function

could it serve?

to many ditterent mammals
but, rromcally, not to
humans who coined the
phrase. You see, humans lack
a pents bone, or baculum.

Among those mammals
that do possess a baculum
(present m carmvores, bats,
msectivores, rodents, colugos
and some primates), size
varies enormously and
disproportionately to the size
ot 1ts owner. A 350-gram
marmoset, for example, has
a baculum measurimg just

two milhimetres, while a uny

2003-2004

63-gram bush baby has one
around 13 nullimetres long.
But the real emgma1s why
they have a pens bone at all.

Because of the energetic
costs associated with
growing and namtaiming
penis bones, 1t 1s assumed
that bacula do have an
adaptive function n at least
some species. Over time, a
number of hypotheses have
been advanced. The first
proposes that the baculum
provides extra rigidity to the
erect pents to facilitate

mtercourse, usetul mn species
where mounting occurs
betore tull erection (some
members of the dog tamily).
or tor strongly sexually
dimorphic species like
Walruses where it could help
large males ‘shoehorn’
themselves into much
smaller females.

The second hypothesis
proposes that the bone helps
those animals that remaimn
‘locked” together after
cjaculation (some dogs) by

preventung the urethral canal




trom bemg squeezed shut
and impeding sperm tlow.

The third idea suggests that

the additional penile nigidiey

helps stimulate the
reproductive tract of the
temale, inducing ovulation

(as in some cats) and

increasing the likelihood ot

successtul tertilisation.
Determined to get to the
root ot the issue. Serge

Lariviere (Delta Watertowl

Foundation, Manitoba) and

Steven Ferguson (Lakehead

University, Ontaro)

compared baculum size.

degree of sexual
dimorphism, duration ot
copulation and occurrence
ot mduced ovulation. across

53 species of North

American carnivores,

correcting the data for any

similanties due to
- relatedness.

Untortunately, the results
were mconclusive. They
tound that baculum length
was independent ot both

COURTESY PAVE] SOROKIN

sexual size dimorphism and

Hunting male Saigas for their
horns has had a devastating effect
on their population.

copulation duration,
retuting the first two ideas.
Baculum length was also
tound to vary little between
mduced and spontancous
ovulators, putting the
kvbosh on the third
hypothesis as well.

Make no bones about it.
they say. it's back to the
drawimg board on this one.

—R.S.

From Rut to Ruin
lcss than a decade ago. the

steppes of central Asia
were mhabited by great
herds of nomadic Saiga
antelope (Saiga tatarica). Yet
n the socto-pohucal

turmoil following the
collapse of the Soviet

Union, the Saiga has been

10 NATURE AUSTRALIA SUMMER 2003=2004
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hit by an epidemic of
poaching. Saiga horn,
harvested from the males, 1s
used in Chinese medicine
for the treatment of fever,
and can fetch up to $USTOO
per kilogram. Numbering
well over a million just a
decade ago. Saigas have now
declimed by 95 per cent—
the most sudden and
dramatc population crash
ever seen m a large mammal
population.

Huntng males tor their
horns has had a catastrophic
effect on the entire
population, as Eleanor
Milner-Gulland (Imperial
College London) and
colleagues have shown.
Alchough an adule male
usually mamtains a harem ot
12-30 temales, male-biased
poaching has resulted
harems with more than 100
temales. Frankly, the males

Just can’t keep up and
temales have become more
aggressive 1 what appears to
be a reversal m reproductive
behaviour. Dominant
temales have begun to steer
subordinate temales away
tfrom the males, preventng
most first=year females trom
concening,.

Biologists fear that,
without itervention, the
Saiga will soon go the way
of the Dodo. Hopetully a
recent grant trom the UK
Government’s Darwin
Initiative tor turther studies

on Saiga reproductive
behaviour will help bring
these antelopes back trom
the brink.

—K.H.

Bipolar Fish

large male Patagonian

Toothtish (Dissostichus
eleginoides), normally tound
only m subantarctic waters
and oft Patagonia, has snuck
1ts way more than 10,000
kilometres north to
Greenland.

A fisherman trom the

Faeroe Islands was perplexed

The Patagonian Toothfish has
made a surprising appearance
10,000 kilometres north of home.

when the .8-metre, 70-
kilogram, deepwater giant
turned up n his catch of
Greenland Halibut, so he
troze it and sent 1t to Peter
Rask Moller (University of
Copenhagen) and
colleagues.

The species, which has
replaced dwimndling supplies
ot cod as a popular table fish
around the world, was
previously unknown trom
the northern henusphere. In

George Swann

Specialist Guides on board

and Sale River
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BIRDWATCHING & WILDLIFE
TOURS

WESTERN AUSTRALIA
Informative tours with naturalist & professional ornithologist
who knows this region. its tlora and wildlife - one

of the Kimberley s most experienced wildlite guides
AW D Safaris - Camping or fully Accommodated
Tailored ltineraries - Kimberley Cruises
Bushwalking - Fly/drive tours.
KIMBERLEY COAST WILDLIFE EXPEDITION
CRUISE

Cruise along the remote Kimberley Coast from Wyndham - Broome
March 2004 - The Cruise of a Lifetime

KIMBERLEY ISLAND & INLET CRUISE
A superb birding cruise visiting Lacepede Is. Adele Is. Walcott Inlet
Specialist guides Oct 2004
PLUS MANY MORE EXCITING TOURS
for 2004

For brochurc comact:
George Swann
P O Box 220, Broome
Western Australia 6725
TelFax (08) 9192 1246
Email kKimbird@ tpg.com.au

wuww kimberleybirdwatching.com.au
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Ideal for groups, overnight travellers and families.

Attractions and Facilities Include
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tact, the farthest north a
Patagonian Toothtish had
ever been caught betore in
the Atlantic was oft the coast
ot Uruguay.

So how could a fish,
which only survives n
temperatures of 2—11° C,
traverse the treacherously
balmy waters of the tropics?
The researchers suggest 1t 1s
a stray that hitched a nde
cold, deep-sea currents. In
the tropics, once you get
down to depths of
500-1.000 metres, the
temperature drops to less
than 10° C, providing a
comfortably cool corridor
for cold-loving fish.

Moller and his coworkers
say the find could also help
explam the distribution of
some species and families of
fish that are tound at both
poles but not n the warm
tropical waters in between.

—A.T.
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Trunk Calls
Thc deep. booming,
mtrasonic calls of
clephants are thought to
tacilitate long-distance
communication between
herd members. Female
Atrican Savanna Elephants
(Loxodonta africana) are
tamihiar with the calls of up
to 100 ditterent mdividuals,
and react disuncuvely to the
calls of tamily members as
compared to others. Ther
calls can theorencally travel
up to ten kilometres i ideal
conditons. But sound
charactensties change over
distance, so how much does
an elephant understand trom
a call made trom a long way
away?

Karen McComb
(Umiversity of Sussex) and
colleagues mvesngated how
well elephants can idenuty
mdividuals trom calls made

at varying distances. In

e

playback expermments, the
researchers tound that
clephants recogmsed their
own tamily members’
contact calls from as far away
as 2.5 kilometres, but more
commonly idenutied them
at 1.0-1.5 kilometres away.
Farther than that, the
clephants hstened but
showed no signs of
recogmsing the caller.

Recordimgs and sound
analysis revealed that
ditterent parts of the
clephant’s call detenorate at
ditferent distances. The parts
of the call that retamn the
most hdelity over long
distances are not, 1t turns
out. the infrasonic
components below 30 Hertz
(barely audible to humans).
but the trequencies we can
hear casily—around 115
Herez.

This particular frequency

band s created when the call

NATURE AUSTRALIA SUMMER

2003

2004




African Savanna Elephants speak
through their noses.

1s filtered chrough the
cavities of the vocal tract.
The narrower the spacing
between peaks. the longer
the vocal tract that created
the call. In female elephans,
the spacing between these
peaks predicts an unusually
long vocal tract ot nearly
three metres. suggesting that
the elephants use both their
pharyngeal cavity and their
trunk to flter calls and
provide mdidually
disunctive calling
mtormaton. So 1t seems
that tor elephants at lease
vou just can’t beat a trunk
call for long-distance

communication.

RDIC

Shark Gel

harks are known, and
stb.lrcd. tor their sixth
sense—the abihty to detect

electrical fields generated by
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He collected the clear gel

by squeezing the snouts

(_)f.d BI(?(‘/\’I‘I'}J R(’(_’f\S/Idl’/\’
and a Grear Wihite.

the movements ot fish and
perhaps the trannce tlathng ot
nervous swimimers. Now
Brandon Brown (University
ot San Francisco) has
discovered another
remarkable ability of sharks:
gel tound m therr snouts acts
like a seniconductor,
cnabling sharks to detect
mmute changes m
temperature.

Gel-flled canals connect
pores on the surface ot the
snout with electrosensors
known as “ampullae of
Lorenzini™. Brown collected
the clear gel by squeezing

the snouts ot a Blackup Reet

2004

Shark (Carcharhinus
melanoprenis) and a Great
White (Carcharodon
carcharias). When he warmed
the samples to measure the
resulting change m electrical
field, he tound that an
mncrease ot just [°C
dehvered a voltage ot around
300 microvoles. Taken with
results of previous
experiments that showed the
clectrosensors respond to a
mere .05 microvolts, this
suggests that sharks could
detect temperature changes
well under one thousandth
ot a degree.

Brown says when a shark

SWIms mnto an area that s
suddenly warmer or colder.
the gel transtorms the
temperature change mto an
clecerical signal, wiich the
sensors pick up and then
send as a message to the
brain. Such an adaptavion
could help the predators to
idenaty thermal tronts,
nutrient-rich areas where
warm and cold waters mix
and where smaller fishes
gather to feed m large
numbers.

—{R.53

Pruning the Human
Family Tree
rchacologists are eicher
lumpers or sphteers,
depending on their tendency
tO MINTMISC, O MaxIise,
the number of hommd
species recogmsed. Recenty
sphtters have hogged the

headlines, bringing the toral

Blacktip Reef Sharks have
sensitive snouts.
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number of described species
to about 20. But recent
studies are questioning this
trend.

An upper jaw and lower
face trom Olduvar Gorge
(Tanzana). for example.
may help prune one twig in
the human family vee.
Robert Blumenschine
(Rutgers University) and
colleagues showed that this
I.S-mmlhon-year-old
specimen, dubbed OH 65,
had a mix of features found
in two previously described
species—one already present
m the Olduvar deposits (the
type speciimen of Homo
habilis, made famous by the
Leakey tanuly) and one not
recogmsed m tns area
betore (Homo midolfensis,
from Koobi Fora, Kenya).
The team suggests that the
new speciien and the one
trom Koobr Fora are really

just normal variations ot

Homo habilis. and that the
name “Homo midolfensis’
should be dropped.

Tim White (Umversity ot
Berkeley) also argues that
there are oo Nany species,
but believes this may have
come about from a
misunderstanding ot
geological processes. Take
Kenyanthropus plaryops, the
3.5-mnmlhon-year-old “tlat-
faced man tfrom Kenya',
desenbed m 2001 on the
basis ot a skull made up ot
over 4,000 pieces ot bone.
Accordimg to White, the
specimen gets its disuncuve
features not from its genes,
but tfrom what he calls
‘expanding matrix
distoruon’. During
fossilisation, the muatrix
expands m a non-
predictable fashion,
splintening the bone mto
tragments and distorting the
original shape. White
suspects that Kenyanthropus s
really just another torm of

AUSTRALIA SUMMER 2003 2004



‘Luey’ (Australopithecus
afarensis).

The case tor shaving the
bush and trimming the tree
1s gaiming favour again—but
for new reasons.

—RE

An Ideal Serpent

ow long should a snake

be?™ sounds as
unanswerable as the epigram
“How long 15 a piece of
stringz” However, Scott
Boback and Craig Guyer
(Auburn University,
Alabama) have demonstrated
that there might indeed by
an 1deal length tor a snake—
a size that maxmuses overall
ethiciency ot 1ts clongated
body plan.

First they looked at the
sizes of a large global sample
otsnake species. The most
common body length was

around one metre, with

numbers tapermyg oft rapidly
either side of this peak.

Next they graphed the size
ranges ol snakes on islands.
Large islands have many
snake species encompassing a
wide size range, while
smaller islands have tewer
species with a narrower size
range. Extrapolating, they
tound that when an sland is
so small thatt supports only
one snake species. the
expected size of this lone
spectess almost exactly one
metre. Real “one-snake
islands™ support this
mathematical predictuion.

Finally. the researchers
exammed what happens
when mamland snakes
imvade islands and escape
from compention with other
snakes. which nught have
prevented them trom
evolving to ther ideal” size.
When snakes over a metre

North American Corn Snake (E/aphe guttata). Is there an ideal length
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long underwent such
ccological release. they
shrank, while smaller snakes
grew larger.

The metre is usually
known as the standard (but
arbitrary) unit of length
the metric system: once a
bar of platmum alloy
Paris, but now detined as the
distance light travels m a
vacuum durig
1/299.792.458¢th ot a

seccond. Herpetologists

NATURL

(Top) The Komodo Dragon is the
world’s largest lizard. (Bottom)
Kraken, a captive female Komodo
Dragon, plays with a rubber ring.

might argue that the 1deal
snake would provide a more
meaningtul basis for defining
a standard metre’, but some
loss of precision would be
mevitable, and 1t seems
unlikely that a serpent will
ever become the new
umversal reference.

—M.L. &S

Playtul Dragons

he Komodo Dragon
T(l{mums Lomodoensis) 1sn't
known tor its jocular nature.
As the world’s largest lizard,
the Komodo's reputation has
been torged by its predatory
habits. cannibalistic
tendencies and the factatas
not above preving upon the
occasional human. Yet
observations ot a young
capuve Komodo called
Kraken have revealed that
dragons may have a light-
hearted, even playtul side to
their personahities.

Krakens whimsical antics,
while on display at the
National Zoo m Washmgton
DC. prompted Gordon
Burgharde (University ot
Tennessee) and colleagues to
mvestigate play behaviour m
Komodo Dragons. During
the two-year study. Kraken
was video-taped 1 a series
of 31 tests. where she was
given a variety of novel
objects to mteract with,
mcludmg a rubber ring. a
Frisbee, a tennis shoe. a
bucket tilled with paper
towels and a handkerchicef,
These objects were laced
with ditferent scents,
mcludimg perfume. rat blood
and corn o1l so Kraken
could disungunsh between
prey and non-prey items.

Kraken showed a vanety
of responses to the difterent
‘tovs ", including play-like

AUSTRALIA SUMMER 20032004



behaviour such as tug-ot-
war with the keeper’s
handkerchiet and
spontaneous pawing ot the
Frisbee. Yerwhen the same
objects were laced with che
scent of blood, Kraken
exhibited a predatory
TCSPONSEe, SCCTeting coprous
amounts ot saliva, whipping
her tail and protecting the
‘prey itent’.

The researchers believe
these observations show that
play behaviour s not just
limited to warm-blooded
animals with large brams. It
there 1s such a thing as
reptihan revelry, 1t's not
surprisig, the Komodo
Dragon s the irst to display
it. Known for its complex
behaviour and intelhgence.
the dragon is the most likely
lizard to reveal a tun-loving
alter ego—-despite 1ts fierce

repute.

IRk

Large tracts of untouched jungle

and woodlands may not be able to

save the Gorilla and Chimpanzee

from extinction.

Apes on the Brink

cientists have been
sPrc.u‘hmg tor decades that
habitat protection would
secure the tuture of our
species’ closest relatives.
Now revelations that even

large tracts of untouched

Jungle and woodlands may

not be able to save the
Gorlla and Chunpanzee
from extinction have sent
shock waves around the
world.

Most ot the planet’s wild
Gontlla (Giorilla gorilla) and
Chimpanzee (Pan troglodytes)
populations survive in

relatively large areas of

pristine torests - Gabon and
the Repubhic of Congo
western equatorial Atrica.
However, surveys of nest
sites across Gabon's forests
trom 1998 to 2002 indicate
that ape populations have
shrunk more than 50 per
cent 1 less chan owo
decades, and the researchers
recommend therr status be
upgraded trom Endangered
to Critically Endangered.

[wo maimn tactors are
responsible for the
population crashes,
according to the 23 United
States, European and

Gabonese researchers behid

the findings. Hunung of
apes tor bushmeat has risen
considerably following the
pencetration of mechanised
logging into once remote
arcas. And there has been a
dramatce nse n the number
ot deaths caused by Ebola, a
contagious and deadly virus
that attects both apes and
humans.

No-one 1s quite sure what
causes outbreaks ot Ebola,
but the virus 1s thought to
reside 1 some as vet
unidentitied ‘reservorr’
species, such as a truit bat.
And humans are believed to
contract the virus trom
eating ntected apes. It only
the locals could be made
more aware of this fact.

—K.McG.

Mungo Man Dates
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1ts human artetacts and
extraordinary preservation o
burials—has been central to
the debate on uming of the
first Australians, Original
estimates ot 30,000 years tor
‘Mungo Man'—the world’s
first recorded ritual ochre
burtal—were later upped to
42.000-45.000 vears, and
then again to 62,000 years
1999. This last estimate was
way out of whack with an
estimate ot 20,000-26.000
vears tor "Mungo Lady’,
whose burnt remains were
tound nearby and represent
the world’s first recorded
cremation. Not comfortable
with this spread of dates,
geomorphologist Jim
Bowler (University ot
Melbourne), with a team of
archaeologists and dating
experts, analysed new
sediment samples from levels
rehably located at the burial
SITCS.

These latest estimates
suggest that Mungo Man
and Mungo Lady were
buried at about the same

Mungo Man'’s new date

re-ignites debate on the time

and dispersal of the first humans

imto Australia.

time (and were perhaps even
an 1tem?) 38.000-42.,000
vears ago. Deep below
Mungo Lady’s crematon site
was an assemblage of stone
artefacts tfound i sands last
exposed to sunhght
46,000-50.000 years ago.
These dates are similar to
suggested ages tor
occupation in south-western
and northern Australia. It
the deeply buned artetacts
have not moved downwards
and do relate to occupation,
Aboriginal ancestors were
living 1 an environment
charactenised by mcreasing
andity. Windblown sile,
dust. weakly developed sonls
and lake-tloor clay indicate
tluctuating lake levels.
tollowed by dramatic drying

Excavation of Mungo Man, western New South Wales.

18

of the lakes nearly 40,000
years ago.

Contrary to suggestions
that Aboriginal ancestors
drove the extinction of
Australia’s grant animals
around this ume, the new
evidence reintorces the
importance of climate as a
contributing factor, putting
both humans and megatauna
under serious stress i their
search tor tood and water
(see “Lost Giants™, Nuature
Aust. Winter 2002).

Occupation bevond
43.000 vears m Austraha s
stll contested, and Mungo
Man's new date re-ignites
debate on the nme and
dispersal of the first humans
mto Australia.

—ROE
\
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Not too Flashy

he male Sportted

Bowerbird (Chlamydera
maculata) 1s in a bit ot a
quandary. He builds a
decorative bower to attract
the interest of females, vet
he needs to avoid the
attention ot his male
competitors. It rival males
thmk his bower is too tlash,
they will put him i his
place by demolishing his
ostentatios arrangement.
So how can you be showy,
without showing ott? It
appears the Spotted
Bowerbird struts a fine line
between magmticence and
modesty.

Joah Madden trom the
University ot Shetheld
studied thns trade-oft i a
population of Spotted
Bowerbirds trom Taunton
Nanonal Park, central
Queensland. He
manmpulated the number of
Solamum bernes exhibited in
the bowers and then filmed
the birds™ reactions.

When Madden added
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A Striped Cleaner Wrasse doing its thing for a Many-spotted Sweetlips (Plectorhinchus chaetodonoides).

berries, neighbouring males
were seen sabotaging the
bowers. Moreover, once a
male discovered he had
more berries than he had
origmally collected. he
actuvely removed the excess
bernes to avoid destruction
from other males. When
Madden took berries away
from bowers. the male
owners quickly replaced
them. but only to previous

levels. Tt appears males know

when to stop collecting.
Although berries attract
temales and potenually lead
O Zreater Mating success,
overmdulgence will cost a
boasttul bird his bower. By
modulating their display in
accordance with their
neighbours, male Spotted
Bowerbirds make a little
razzle dazzle go a long way.

—K.H.

Take Me To Your Cleaner
011 tropical reefs, fish
queue up to have their

parasites removed by cleaner

20

wrasse. Now it seems these

small, cheertul animals have
a profound ntluence on fish
diversity.

A single cleaner fish
provides 1ts mtimate service
more than 2,000 tes a day.
with some “clients” enjoyving
up to 144 such encounters.
It’s well known that where
vou tind lots of fish, you also
tind cleaners, but rescarchers
had always wondered
whether cleaners went to
areas because there were lots
of tish. or whether fish were
attracted to a particular reet
because of the cleaners.

Alexandra Grutter
(University ot Queensland)
and colleagues removed
Striped Cleaner Wrasse
(Labroides dimidians)—the

main cleaning species—trom
sotne of the reets around
Lizard Island. and observed
the changes m the resident
and visiing tish population
over the next 18 months.
Resident fish stay put. while
visitors (often large,

commercially important
species such as Snapper,
Coral Trout and sharks)
move about from reet to
reef. Because visitor fish can
choose their reefs, you could
expect that it cleaners
determine where tish go,
more mobile fish would go
to where the cleaners are.

Atter a year and a halt,
there were twice as many
visitor spectes and four times
as many visitor individuals i
reefs with cleaner fish.,
whereas resident fish
numbers remained the same.
Visitor tish were clearly
moving to where the
cleaners were, suggesting
cleaners play a crucial role n
local tish abundance and
diversity.

Why resident tish were
unattected is not clear.
Perhaps over a longer period
they would eventually sutter,
or, bemyg smaller, they may
simply be less attected by
parasites (see “The Big Die
Young™, Nunire Aust. Spring

NATURE

QUICK QUIzZ

What do you call the

.d

larizae or caterpillars of
Bogong Moths?

2. Which country was the
fossil bird
Archaeopteryx
discovered in?

3. What is an atlatl?

4. Name the largest island

in the Gulf of
Carpentaria.

9. What does NASA
stand for?

6. How many body parts
does a spider have?

1. What animal is on the
old Australian two-cent
coin?

8. [hich is the only
macropod to regularly
inhabir burrows?

9. WWhart is another name
or the Pygmy
Chimpanzee?

10. Give the common
nimerical ternt
for sodium
monofluoroacetate.

(A nswers on page 83)

2003).

Intriguingly, cleaner fish
could be mtroduced to
damaged or artiticial reefs to
Create Istant ecosystenis.
Redouan Bshary (University
ot Cambridge) showed that,
when Striped Cleaner
Wrasse were added to
Egyptian reets, tish diversity
mcereased in just two to four
weeks. whereas 1t took 4-20
months atter cleaners were
removed for a change n
diversity to be seen.

—A.T
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THE BACKYARD NATURALIST

spitters and swallowers

With little provocation, spitfires will transform from a benign tangle

to a lashing tumour of rearing heads and bristling tails.

HE EXCHANGE OF BODILY FLUIDS
used to be an art torm on Syd-
ney trains when 1 went to high
school. In summer the open doorways
blasted BO and testosterone over the
rest of the commuters because at the

doors. all the toughest. acne-necked

Steelblue Sawfly

Perga dorsalis

Classification
Family Pergidae (about 140 Aust.
species).

Identification

Adult, stout-bodied wasp, 25 mm
long.  Steel-blue/black  with
orange/yellow patches on shoul-
ders and middle of back. Females
with jigsaw-like tip to long egg-lay-
ing organ. Like all sawflies, lacks
both sting and ‘wasp waist'. Larvae
(spitfires) up to 80 mm, black with
white bristles, yellow tail tip, 3 pairs
legs. Gregarious.

Distribution and Habitat
Woodlands of Vic., coastal NSW
and north to south-east Qld.

Biology

Eggs laid in bundles along leaf
midrib in autumn. Larvae hatch
after 4 weeks, pupate in ground
late spring, and emerge following
or subsequent autumn. Larvae eat
eucalypt leaves. Adults do not feed.

vouths would be hanging their bodies
out, defving cach lurch of the tram to
fling them down onto the gravel. It
might have looked heroie, but tew did
it so willingly between 3.30 and 4.30
pm. That was when all the trams that
hurtled past cach other were congested
with mucus-packed schoolboys. To be
gob-smacked at the doorway by a judi-
ciously timed slag trom a train scream-

mg past i the opposite direction could

Just about blind you 1t 1t didn't cripple

vou with embarrassment.

Humans don't hold a monopoly on
expectoration; there are plenty of spit-
ters elsewhere i the anmmal world.
Llamas, cobras, archertish, scorpion
tlies...but there are probably spitters at
vour own back door. Spitters, and swal-
lowers!

We certainly have them at our place.
‘Spittires’. gum-loving babies of sawtlies
(Perga dorsalis and others)—those rarely

seen, four-winged, stingless wasps of

the woodlands.

Appalling to the senses and revolting
ot habit, spitfires need httle ntroduc-
tion to Australan children who have
collectively  tortured.  cremated.
squashed,  gutfawed and sickened at
more  writhimg knots ot the greasy
grubs than vou could poke a suck at.
Who then could possibly believe that
these much-maligned insects could be
so fascinating?

Spittires take their popular name trom
the unconventional way they respond
to such proddings. With hede provoca-
tion, a fst-sized bunch of these grubs
will transform from a benmgn tangle to a
lashing tumour ot rearing heads and
bristhing tails. And, as naturalist Crosbie

BY STEVE UAN DYCK

22

Morrison once so cloquently put i,
“To add pomt to this menacing attitude
they spit out a hlthy green shme which
smells strongly of all that is worst in the
scent of the eucalyptus on which they
feed™.

The “green shime™ s really nothing
more than an extract of their gummy
diect, a brew of highly concentrated
cucalyptus oils that 1s squeezed out of
their mouths when they tlex and curl
themselves head over heels. On a hot
day when the ol thewr foregut is thin,
they can squirt 1t out as far as 20 cen-
tumetres. In winter, however, they have
to make do with just vonuitnmg it up
slowly over their heads. 1t left to them-
selves. they will slowly suck the o1l back
to be used on another day.

Needless to say. with manners like
that, spittire larvae have few encmies
apart from some currawongs. cuckoo-
shrikes and choughs that eat them. and
small parasitic wasps. one of which.
rather than negotiate a path through the
spitters, lays 1ts eggs on leaves likely o
be caten by spittire larvae. Once ade.
the parasitic wasp grubs consume the
spittires trom the nade out.

Young sawthies hatch i about tour
weeks trom a package ot around 20
eggs. These are lad m a tine hole cut
mto a leat™s nidnb by the pgsaw on the
end of the mother’s long cgg-laving
orgait. From that hatching moment on
until they leave the tree o pupate some
six months later, they stay together mn a
close-knit bundle. All teedhng 1s done at
night atter the fearsomely ettecuve day-
tme ring  (hke the detensive  circles
adopted by wagon trams under attack) 1
broken by ‘leader lTarvae™ that tap out a
signal tor the bundle to spread out.
Soctal cohesion 1s then mantamed by
and 1 Morse-code of rear-end
tapping.

Separate groups 1 a tree will com-

touch

bine forces on contact and i many
mstances a tree may be quickly detohat-
ed by therr ravenig attentions. When
this happens the whole writhimg assem-
blage moves down the trunk, atan aver-
age speed of one metre an hout. to look
for a new tree with leaves. It, duning the
migranon, a sigle grub strays trom the
pack. it taps out a lost signal wath the np
of its abdomen on the trunk or ground.
The horde goes berserk and hammers
NATURI
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A writhing knot of spitfire larvae
(Perga dorsalis).

out a response that eventually directs
the lost soul back to the security of the
pack. This uncanny tapping 1s audible
to humans.

In late spring the sawfly larvae
descend as a group to form cocoons
about 40 centmetres below the soil sur-
tace. They waterproot the msides of the
cocoons with a slurry ot eucalyptus o1l
and soil, and emerge m autumn (not
necessarily  the tollowing autumn) as
handsome tlying wasps. Newly emerg-
ed females (three-quarters of the popu-
lation) are already tull of eggs and don't
appear to require the services of a male,
nor i their seven-to-nine-day hife as an
adult do they teed.

The

Queensland 1s well known tor a species

Maranoa-Taroom  region ot
of sawtly (Lophyrotoma interrupta) that, n
certain years, causes cnormous prob-
lems for graziers and their stock. At
these times spitfire larvae are so numer-
ous that the complete defoliation they
cause brings about their own starvation
and they fall in large heaps at the base of
trees. For some unknown reason Cattle
tind these piles rresistibly delicious and
rush trom heap to heap, fighting and
hornmg one another to get at hving,
dead or pulverised grubs. But the spit-
fires contain toxic peptides that cause
severe mortalities.

Concern about these spittire toxins 1s
the only thing holding back release of
an Australian melaleuca-loving sawtly
(Lophyrotoma zonalis) into Flonda, USA
where the introduced Australian Broad-
leat Paperbark (Melaleuca quinguenervia)
has overtaken about 250.000 hectares ot
wetlands. One US Department of Agri-
culture poster, directed at children, pro-
moted the sawfly as a biological agent
ke this: “Melalewca, how  perculia, /1t
way too fast yon grow!/But axe and spades
won't save the *Glades'; /Iy yucky maids
all ina row!”

But let’s hope the US takes more care
assessing toxic mmports than we who
flung open our gates to Cane Toads!
Applause tor clever biological control
might be worth a few risks but m the
end you might cop more than just egg
on your face. Even phlegmy schoolboys
will tell you to beware of open doors!

NATURE AUSTRALIA SUMMER 2003-2004

FURTHER READING

Morrison, C., 1943, Along the track.

Wild Lite 5(35): 192, United Press:

Melbonrne.

Weinstein, 12, 199 1. Undermining spitfive

defence straregies. Aust. Nat. Hist.
23(11): 848-837.
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RARE & ENDANGERED

I learnt that at least SO=100 millintetres of rain must fall over a day

or nwo before it is Creally good” Green-thighed rog weather.

AP, YAP. YAR YAP... ON 11 GOES,

all mght long. The call of the

male  Green-thighed  Frog. It

probably takes a lot out of him to keep

this high-powered vappimg gomg tor

hours on end. but then agam, this one

mght may well be the only chance he'll
get to call and breed all vear.

My

Frog (Litoria brevipalmara) was sparked by

mterest - the  Green-thighed

1 desire to nck it off my twatch hist.
Although known to occur on the coast
and adjacent ranges
from  south-castern
Queenslaind o the
Gostord arca of New
South Wales, this trog
s very  rarely  seen
because 1t apparently
only calls atter heavy
KIS M SUNer.

So,

after 1t had  poured

one  weekend
non-stop for a week.
triends and 1 headed
oftf to Ournnbah. on
the central New South
Wales coast, i search

ot trogs. Incredhbly. at

our very tirst stop., we heard a chorus of

trog calls from down m a gully. includ-
mg the vap. vap, vap ot a Green-thngh-
ed Frog. Talk about luck! But to actual-
Iy see the trog, | had to wade chest deep
through a pool of water full of logs to
where it was callimg. I managed to catch
that holy grail of a trog, but its never
been that easy since.

The Green-thighed Frog gets its com-
mon name from the lime green wash
tound 1 the imer thighs, grom and
armpit area. This particular shade ot

green s unknown moany other trog

10 actually see
the frog,
wade chest deep
through a pool of
water full of logs

to where it
was calling.

species. Whether the colour 1s used
species  recogmton,  tor  predator
defence. or tor any other purpose, 1s
unknown.

Atter several vears of surveys i the
Ourimbah area, I learnt that at least
S50=100 nnllimetres of ramm must tall over
a day or two betore 1t s “really good”
Green-thighed  Frog  weather. Some
other species of frogs restnict callimg and
breeding to ramy davs. but tor them
smaller amounts of ram are suthcient.

Fhat’s because  they

are willing to breed

simall puddles and

pools.  Green-thnghed
,, Frogs, however. much

[ /1‘“ fo prefer big water bod-
1es. often the size ot a
small backvard swim-
nng pool, which will
last

ensure the t(ld}\()lc\

for weeks and

have tmie to grow
mto froglets.

Green-thighed Frogs
lay 300600 cggs that
torm a ratt on the sur-
tace of the breedmg
pond. Atter around 24 hours they sk,
and the wadpoles start o wriggle and
break out of the eggs. This s verv quick
tor a trog, but thewr subsequent rates of
development are extremely varuble. A
clutch I kept had some mdividuals turn-
mg mto troglets atier only 40 days,
while others were sull tadpoles without
tfront legs after 120 days. A variable rate
of development s probably a1 bet-hedg-
ing strategy to cope with unpredictable
chmate.

We know httle about what the newly

emerged froglets and adults do when

BY FRANK LEMCKERT
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not breedmg. 1 tracked a tew frogs with
radio=transmitters m the Ourimbah area
the

and found that thev all staved n

thicker forested arca around the bieed
mg ponds. They spent the davs hndig
under leat” hitter or m low vegetanon.
birds and

avoiding  predatory snakes,

bigger frogs. and the mghts jumpmg
around the leat” hitter lookmg tor nver
tebrates to eat. They secimed to pend
most of therr e on the grmmd. but |
have seen them a metre or two up atree
NATURI
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tern. In Queensland they appear to use
more open-torest habitats and some fur-
ther tracking work to sce how they use
this environment would be interesting.

The Green-thighed Frog as histed as
Vulnerable i New South Wales and
Quecensland, and has recently been rec-
emmended for a navonal hstng as
Threatened. The major threat to tlns
frog has been, and sall 1s, land clearing
for agriculture and residential develop-
ments. It 1s most commonly tound

NATURE AUSTRAITA SUMMER 2003 2004

the coastal lowlands, which are prime
grazing lands and now also much
sought-after tor housing. Although the
cleared patches 1 have recorded around
several breedig sites suggese the Green-
thighed Frog can cope with some
degree ot disturbance, tor successtul
conservation, the breedmmg sites should
be best lett undisturbed and connected
to other breeding sites by forest patches.
Such a recipe 1s the key to conserving

1nany species.

FURTHER READING

Lemckert, L. & Slatyer, C., 2002,
Short-ternt movements and habitat use of
the green-thighed frog, Litoria
brevipalmata (Asnra: Hylidae). Aust.
Zool. 32(1): 56—61.

FRANK LEMCKERT 1S A RIESEARCH
SCIENTIST FOR STATE FORESTS O1
NSW WHERE LT STUDILS FROGS AND
1HIE IMPACTS OF FORESTRY ACTIVITIES
AND OTHER DISTURBANCES.
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WILD THINGS

Where leaf-tails lur

The first lea f-tail evolved more than 60 million
years ago, when rainforest dominated Australia.

ACK IN THE 19708, DURING MY
high-school years, [ became a
Queensland Museum volunteer.
I well recall the day when the Curator
of Repules, Jeanette Covacevich, pomt-
ed to a jar of pickled leat-tail geckoes
and the
group. In those days only two leat-tail

said she would soon revise
species were  known, one from the
ridges around Sydney and another trom
rainforests farther north. But Jeanette
could see from the specimens that oth-
ers awaited discovery. Her review, pub-

lished i 1975, brought the number of

species to tour. But that 1s only the
beginnimg of this story.

Surveys of ramforest remnants in mid-
castern - Queensland  brought to hght
other leat-tails lurking i small pockets
of habitat. In 1993 Covacevich worked
Patrick (Queensland
Museum) and Craig Moritz (now Uni-
versity of Californna, Berkeley) to name

with Couper

another tour species. Five more have

been recognised over the years, bringing
the total to 13, the most recent species
only acquiring its name m 2003, As
well, the original leat-tail genus (Phyllu-
res) has been splitin three, to reflect dit-
terent evolutionary lineages. Seldom in
vertebrate  taxonomy  have  so  tew
become so many so quickly.

Leat-tails are remarkable animals—on
many levels. Fora start they are spectac-
ular, most of them  sporting prickly
spade-shaped tails that attord superb
camoutlage agamst lichen-dotted logs
and rocks. They are also bigger than
most geckoes, the Northern Leat-tail
(Saltuarius cornutis) reaching a whop-
ping 25 cenumetres. makig 1t Aus-
traha’s largest. Thirdly, although they are
the maim group of geckoes i our rain-
forests, six species are highly restrict-
cd—the Mount Elliot Leat-tail (P anni-
cola), tor stance, occurring only on
one peak near Townsville. Fourthly, and
perhaps most importantly, they are a

BY TIM LOW
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tail,
s by

Australia’s largest gecko, the Northern Leaf-
can be distinguished from all other leaf-taj|
the curved spines on its body.

very ancient group whose patterng of
distribution and speciation offer unique
clues about the history of our rainforest
and the changing climates that shaped
it.

DNA work shows that the first Jeafs
tail evolved more than 60 million years
ago, when rainforest dominated Aus-
tralia. [t was apparently widespread. but
as the rainforest shrank and swelled with
climate swings, colonies of leat-tails i1so-
lated on moist ranges diverged again
and again nto new forms. Around Syd-
ney the Southern Leat-tal  (Phyllums
platrus) survived a drying chmate by
retreating into sandstone crevices. This
lizard, which sometimes enters homes,
1s an animal equivalent to the Wollemi
Pie  (Hollewia  nobilis), remmding us
that rainforests once clothed the Sydney
basin.

Most other leat-tails keep to rainfor-
est, and several are restricted therem to
boulders. rock taces, scree, and the
rocky margins  of montane streams.
Leat-tatls are classic rehet species, their
scattered  distribution mmplying a past
when  ramforest  was  conunuous
between Sydney and northern Queens-
land.

Surprisingly. some large tracts of ram-
torest, including those n the ['Aguilar
Range near Brisbane, have no leat-tails
at all. Leat-tails must have hved here i
the past because they sull occur farther
north and south. Their absence tells us
that raintorest here during the driest of
tumes must have shrunk to almost noth-
ing. The mountains here lack rocky
outcrops that might have served
drought  refuges.  Ironically,  the
D'Aguilar Range seems ideal for leat-
tails today, carrving far more rainforest
than many sites farther north that sup-
port them.

The Mackay area is exceptional in
boasting four difterent leaf-tails living
close together. The Eungella Leat-tal
(Pliyllurus nepthys) 1s tound on the Clark
Range. the rare Blackwood Leat-tail (P
i5is) occupies a mountain and a gully
tarther east, a third species (12 ossa) lives
on peaks to the north. and a fourth (P
championae) on mountains to the south.

Although tound within 100 kilometres
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of cach other, DNA testing implies that
these species  diverged a staggering
31-38 million vears ago. Before then
there must have been continuous ram-
torest around  Mackav. carrving one
kind of leat-tal. Speciation would have
proceeded after a drying climate elimi-
nated the lowland rainforese. leaving
tour small  populations 1solated  on
mountams.  Through all the chmate
changes since then. the tour populations
have remamed apart.

The evidence turnished by leat-tails
miplies that aridity first struck Australa
more than 30 mulhon years ago. And
some dry phases, presumably the Pleis-
tocene 1ce ages, were very dry indeed.
Studies of raintorest skinks and snails
strongly reinforce  these conclusions.
But m pamang this picture one has to
askatany more leat=tails await discovery,
Conrad Hoskin (University ot Queens-

land), who discovered the two newest
species, has scoured  most sigmticant
ramtforest remnants in Queensland, and
he would be surprised by any more dis-

coveries in that State. But he has his

eves on the Hoop Pine raintorests of

southern New Guinea. Patrick Couper,
meanwhile, 1s planning a closer look at
the leaf-tails in northern New South
Wales. The work begun by Jeanette
Covacevich back in the 19705 may not

be over yet.

FURTHER READING
Conper, PJ., Covacevich, [.A. & Moritz,
C., 1993, A review of the leaf-tailed

geckos endemic to castern Australia: a new
genus, four new species, and other new data.

Mem. QId Mus, 34(1): 95—124.

Couper, B[, Schueider, C.[., Hoskin, CC.].
& Covacevich, [.4., 2000, Australian leaf-

tailed geckoes: phylogeny, a new genus, tivo
new species and other new data. Mem.
Qld Mus. 43(2): 233-263.

Covacevich, [., 1973, A review of the

genus Phyvllurus (Lacertidae: Cekkonidae).

Mem. QId Mus. 42(1): 91-96.

Hoskin, C.J., Couper, P[. & Schneider,
C.]., 2003. A new species of Phyllurus
(Lacertidae: Gekkonidae) and a revised
phylogeny and key for the Australian leaf-
tailed geckoes. Aust. |. Zool. 51(2):
153—164.

TiM LOW 1S A BRISBANI-BASED
ENVIRONMENTAL CONSULTANT AND
AUTHOR. IS MOST RECERNT BOOK.
T NEW NATURE, WON THI
WeESTEIELD S WAVERT Y LIBRARY
AWARD FOR EXCEITENCE 1N
RESEARCTI.

Although it is common in montane rainforest west of Mackay, the Eungella Leaf-tail remained unnamed until 1993.
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REATHLESS AND
in the searing mudday heat,

PARCHED

I trudged through loose
red sand towards the only
tree tor miles—an enor-
mous gnarled Coolibah—nourished by
the permanent waters of a spring.

Kneeling to take a drink, I swore loud-

extinet or endangered n arid Australia
since European settlement in 1783,
Looking closely at the ground in front
of me 1 could see that the sands sur-
rounding the spring were flecked uni-
formly with white. These flecks were
tiny pieces of bone and teeth. Some of

the teeth were charred, suggesting they

Iy as something had been burnt or
sharp  plerced my cooked, and were
knee.  With  the most  likely the
tweezers  from  my THE BOODIE remains ot prehis-

pocketkmite. 1 re-
moved the offending
object, a  tooth
tnged pink with my
blood.

It was November
1999 and 1 was pok-
mg around a rare
oasis i the Simpson
Desert. in Australia’s
red centre. as part of

my  Ph.D. project
into the decline of
native mammals.

The tooth that lodged in my leg once
belonged to a Rabbit-sized marsupial,
the Burrowing Bettong or Boodie (8¢i-
tonigia lesuenr), a species now contined to
desert islands oft Austrahia’s west coast.
The Boodie is one of 26 medium-sized

is one of 26
medinm-sized
mammal species that
have become extinct
or endangered in arid
Australia since
European settlement.

toric Aboriginal
meals. Along with a
collecion of stone

artefacts, rusty cans,

broken  bottles, a
camel carcass and
cow dung, these

tragments represent-
ed just one of the
layers ot history that
have  accumulated
around the spring.
Identification of
the mammal remains
reveal that at least 13 species have disap-
peared from this area of the Simpson
Desert (see table). Scientists have sug-
gested various factors to account for the
decline of mammals in arid Australia,
including disease, Rabbits, Cats. Foxes,
overgrazing by stock. changed  fire

The Marsupial Mole was once recorded in south-western Queensland in the Simpson Desert. Today it is only found in the sand hills of the Great

Victoria and Great Sandy Deserts.
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The Burrowing Bettong is a Rabbit-sized herbivore that once created complex networks of burrows in the Simpson Desert. Nowadays it only occurs
on desert islands off the coast of Western Australia and in mainland areas where they have been reintroduced following the eradication of Foxes.

regimes and drought. The aims of my

study are to construct a timeline of eco-

logical events, species dechines and
imtroductions, wildfires, floods and
droughts. With this informaton and

field studies periods  of

drought and flood, T hope to identity

spanning

the threats, and particularly their nming,
to Australia’s arid mammal fauna. so that
we can work out how to prevent turther

extinctions.

UNF()RIU:\A'I’IIY TIME MACHINI S
dont exist. There 1s nothing |
would like more than to see the Simp-
son Desert as 1t was 130 years ago. The
land was then managed by Aborigmal
people who burnt the country to renew
the growth of usetul plants and to hunt
About 100-120

ago this tradiion of managing the land

native animals. years

NATURE AUSTRAIIA SUMMER 20032004

cane to an abrupt end with settdement
by European pastorahists. They stopped
the small-scale burning and  brought
with them Cattle and, madvertently,
Rabbits, Cats and Foxes. The desert has
never been the same.

Written accounts of early naturalists

provide us with some indications of

when the mammal declines occurred.
They tell us that some species like the
Marsupial Mole (Nororyctes typlilops). an
msectivore that once burrowed through
sand hills ot the Simpson Desert, and
the Lesser Suck-nest Rat (Leporillis api-
calis), a large herbivore that lived m cas-
tles of twigs glued together by facces
and urme. appear to have  declined
betore 1930, less than 50 years atter pas-
toral settlement began 1 the  1880s.
Others like the Bilby (Muacrotis lagotis).
sall be ftound in isolated

which can

pockets of western Queensland, carried
on a htle longer unul the 1940s and
1950s. However, many other species

such as Red Kangaroos, bats. Short-
beaked Echidnas, small native rodents

and uny msectivorous marsupials Iike
dunnarts and planmigales sull occur in the
desert.

In other parts of mland Australia
much ot the blame tor manmal declines
has been attributed to overgrazing by
Rabbits and Sheep. In the semi-and
lands of western New South Wales and
central  Queensland,  overgrazing by
Sheep, Rabbits and kangaroos during
droughts has repeatedly seen the land-
scape stripped back to its bare bones,
causing massive soil eroston when vast
clouds of dust are blown ott the land.
Here. overgrazing has irreparably atfect-

ed the productvity of the land. particu-
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Following a good fall of rain this normally desolate gibber plain is carpeted with verdant grass.
Once it has browned off, the grass has the potential to fuel extensive fires. Past bushfires are

likely to have killed the trees visible in the foreground.
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Disappearing Acts

Subfossil remains indicate the Shark Bay
Mouse was once widely distributed across
Australia, but today its stronghold is Bernier
Island in Shark Bay.

larly during the droughts of the late
19th and ecarly 20th centuries. Some
scientists suggest that the loss of vegeta-
tnon and sotl was so greac that most
native mammal species had vanished by
the end of the 19th century. The Euro-
pean Fox was muroduced mto Australia
around this same ome and s likely o
have dealt out the conp de grice to any
surviving pockets ot endangered mam-
mals.

In the sparsely settled Cactle and non-
pastoral lands ot central and northern
Australia, by contrast, threats from over-
grazing, Rabbits and Foxes have been
more sporadic. There on the frontiers of
settlement, grazing 1s limited by the
availability of scarce waters and has not
been nearly so mtense. Much of my
Simpson Desert study area has never
been utilised tor commercial grazing,
and many of the arcas that have been
grazed have only been so since the
1970s, ruling Catte out as the cause of
native mammal dechnes.

Looking over the historical record it

Mammals that have disappeared from the Simpson Desert since European settlement. All of the species listed
have undergone large declines in their range. The status of species reflects their listing under the Federal
Environment Protection and Biodiversity Conservation Act 1999.

Species

Shark Bay Mouse
Short-tailed Hopping Mouse
Lesser Stick-nest Rat
Ghost Bat

Marsupial Mole

Golden Bandicoot

Lesser Bilby

Bilby

Burrowing Bettong

Desert Rat-kangaroo
Spectacled Hare-wallaby
Common Brushtail Possum
Western Quoll

Scientific name
Pseudomys fieldi
Notomys amplus
Leporillus apicalis
Macroderma gigas
Notoryctes typhlops
Isoodon auratus
Macrotis leucura
Macrotis lagotis
Bettongia lesueur
Caloprymnus campestris
Lagorchestes conspicillatus
Trichosurus vulpecula
Dasyurus geoffroii

Status nationally
Vulnerable
Extinct

Extinct

Endangered
Vulnerable
Extinct
Vulnerable
Vulnerable
Extinct
Vulnerable

Vulnerable

y 2003
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seems that Rabbits are also unhkely to
have caused mammal exunctions m my
study area. Historical accounts idicate
Rabbuts, the

southern parts of the Simpson Desert.

that while common
have always been quite rare m the
northern Simpson, as they are today.
According to bounty records. Foxes
arrived i the northern Smpson Desert
around 1915, However, kept m check
by Dingoes and the absence of tood
what s normally  drought-stricken
country, they are mostly quite rare and
appear to pose hittde threat, at least dur-

mg drought. Foxes only become com-

mon after heavy ramms when their chiet

toods, rodents and locusts, are plenutul.

| WAS ABLE
to observe,
first-hand, the
almost instantaneous
greening of the desert
and subsequent
population boomns.

DY AR THE MOST IMPORTANI
Bmﬂucncc on the ecology of Aus-
tralia’s deserts s chmate. A 100-year
record ot ramfall tor the Simpson
Desert reveals sequences ot normally
low-ramtall years interrupted  with
vears of extremely high and extremely
low ramfall. Thiss the pattern of the El
Nino/Southern (ENSO).
ENSO s the product of shitung cur-

Oxscillation

rents 1 the Pacitic Ocean and 1ts two
El Nimo and La Nima—donn-

nate the climate ot eastern and north-

phases

ern Australia,

El Nimo brings droughts that devas-
tate agriculture. occurnng when the
waters off northern Australia are rela-
avely cool. Dunng El Nino years, the
pace of lite i the Simpson Desert slows
almost to a halt. Most bird species eim-
grate and plint hte withers. My tield

34

study began 1 October 1999 at the
height of drought when the dunes were
blanketed only by a sombre yellow coat
of needle-sharp spinitex and the Cattle,
their skin draped loosely over protrud-
ing ribs, were starving, During drought,
vou occastonally see small mammals and
kangaroos but never m any signiticant
numbers, and predators (Ihngoes, Foxes
and Cats) all but vamsh.

La Nina s when the desert blooms.
These are the years of high rafall
when the ocean off northern Australia

1s abnormally warm. In April 2000, and
2000, 1 fele La

Nina'’s wrath as evclones dntted unpre-

agam - December
dictably across the contment, dumpmg
ram 1 the desert. On both occasions
myselt and  other  researchen were
torced to evacuate our study area.
Stranded by rising  tloodwaters m
April 2000, we were arhteed by heh-
copter to Boulia, the nearest town. The
followmg December, once atten and
twice shy, our team made a lst=ninute

dash ahead of an onconnng 1am depres-
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sion across waterlogged tlood plains. In
each case I was able to observe, tirst-
hand, the almost nstantaneous greening
ot the desert and subsequent population
booms. Boom periods begin with the
germmation of shore-lived ephemeral
plants and 1 exceptional years end wich
plagues ot native rodents and predators.
After the April rains it took just a few
days tor waterbirds such as whistling
ducks and waders to  congregate
newly created wetdands, as did chou-
sands of frogs that had sat out the dry
NATURY
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under ground.

Experiencing a rodent plague m the
desert 18 an untorgettable experience.
By mght the ground 1s ahve with scur-
rving mice. Stockmen  tell
therr camps being mvaded by voracious
Long-haired Rats (Rattus villosissims).
I'hese occasional wvisitors to the desert
atter floods will cat almost anything,
even shoes. During plagues large num-
bers of owls. hawks, kites, Dimgoes,
Cats and Foxes converge on the desert

to prey on booming populations of rats

stories of

The Simpson Desert has a boom-and-bust
ecology. Ephemeral and annual herbs are
opportunists that are best seen following
rains, particularly unseasonal winter falls.
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At the time of European settlement the Bilby was found throughout much of arid and semi-arid
Australia. Its range has since contracted and it now only occurs in the western deserts and in
isolated areas of the channel country in Queensland.

and mice. Populations of the Mulgara
(Dasycercus eristicanda), a marsupial and
ravenous  predator  of rodents, also
mcrease rapidly at these tmes.
Eventually the boom becomes bust.
Rodent reproduction begins to - slow
down as a result of diminishing
resources and/or social stress. to the
point that predators “catch up’. eating
the rodents faster than they can repro-
duce. Such mtense carnivory known as
hyper-predation can force populations
of mice. rats, dunnarts and Mulgaras to
decline catastrophically. This pattern of
boom and bust has gone on for a long
tme. no doubt. but the occasional pres-
ence of introduced predators, particu-
larly Foxes, appears to have tipped the
balance against many native species.
Bushfires also occur in the vears after
flooding rains. comciding with elevated
levels of predation. Millions of hectares
of highly tlammable spimtex, swollen in
size after good growing scasons, can be
consumed by a single fire. In 1917,
1951, 1975 and 2001

thousands ot square kilometres ot the

bushfires burnt

Stmpson Desert.

On New  Year’s Day 2002 [ saw
columns of black smoke tower over the
desert as bushfires raged across the
dunes. Most small mammals that burrow
under ground escaped the heat ot the

bushtires, but six months later few were
able to survive their bleak attermath.

In the wake of bushfires httle food
remains for mammals, as most of the
vegetation and surface seed 1s destroved.
Perhaps most critical for native mam-
mals occupving burnt landscapes 1s the
absence of shelter from predators. In
unburnt habitats. dunnarts and rodents
seek shelter from approaching predators
in the satety of dense spinifex hum-
mocks but in the vast expanses ot red
sand lad bare by bushfires, mammal
populations are decimated.

Combinmg my own field research
with historical evidence, 1t 1s clear that
the threats affecuing the nanve fauna ot
the Simpson Desert and that of Aus-
tralia’s semi-arid lands are very difterent.
In the Simpson, droughts appear rela-
tively benign, because the native mam-
mals there have evolved adaprations to
cope with andity. Also during drought,
mtroduced predators and herbivores are
few. Threats to native mammals appear
greatest in the wake of La Nina's tloods.
It is during these times of plenty that
Cats and Foxes thrive and bushfires have
the potenual to destroy vast swathes of
spiitex  habitat. The medium-sized
mammals of the Smpson Desert are
likely to have become extinet not dur-
mg a drought but on the tul end of a
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flood because of hyper-predation and
destruction of habitat by bushfires.
effectiveness  of

To mmprove the

wildlife conservation and  reimtroduc-
von programs - artd Austraha we will
need to mcrease our tocus on managing
wildlite  during  post-tlood  periods.
With our ever-improving knowledge of
ENSO and long-term chimate forecast-
ing. carly warning ot tloods. rat plagues
and bushfires s possible. This knowl-
edge could be used to begin predator
control betore Fox numbers have the

opportunity to build up. The extent of

The Spectacled Hare-wallaby, a Rabbit-sized
herbivore, has fared well compared to many
other medium-sized native mammals from arid
Australia. Whife no longer in the Simpson
Desert, they still occur in tropical arid grass-
lands and woodlands in Queensland, the
Northern Territory and Western Australia.

NATURE AUSTRALIA SUMMI-R 20032004

mevitable  tlood-related  bushtires can
also be reduced by patch burnimyg dur-

ing low fire-risk seasons. It night seem

strange to worry about the tuture of

Austrahia’s desert mammals when the
tumes are good, but some time or other
the bubble has to burst and boom will
come to bust. My work in the desert
will hopetully prevent 1t from busting

completely.

FURTHER READING

Finlayson, H.H., 1961, On central

2 11 The
distribution and status of central Australion
species. Ree S Aust. Mus, 4 141191,

Australion mannmals.

Letic, M., 2002 Long distance movements
and the use of five mosaics by small niammals
i the Simpson Desert, central Anstralia.
Aust. Mamm. 23: 125—134.

Lunney, 1., 2001, Canses of the extinction
of native manmmals of the western division of
New South Wales: an ceological interpretation
of the nineteenth century historical record.
Rangeland J. 23: 44-70).

Morton, S.R., 1990, The impact of
Enropean settlement on: the vertebrate
aninals of arid Australia: «a conceptial
model. Proc. Ecol. Soc. Aust. [6:
2011-213.

MIKE LETNIC IS AN TCOLOGIS|
WITH THE PARKS AND WiLD11T]
COMMISSION OF 111E NORTHERN
FrRrIrory, FIE 1S UNDERTARKING
HIS PHcD, ON THE DECHINE Ol
NATIVE MAMNIALS FROM 1111
SIMPSON DESERT, THROUG!

1HE UNIVERSITY OF SYDNEY.
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N CONTEMPLATING  THIS.  THE
greatest whale ot the ocean. one
can but admire 1ts...enormous

ver symmetrical proportions, and

the muscular development which
enables ic to excel m velociey all 1ts con-
The subject was the Blue

the

geners”
Whale

largest animal ever to have lived, and the

(Balacnoptera musculus).

writer was the [9th-century American

whaler Charles Scammon. Although he
made s name and tortune killing Gray.

a0

Sperm and Northern Righe Whales, he
was also a proneer naturahst. Blue
Whales could only be admired by such
men: they were too large. fast and pow-
ertul to be caught usmg rowed open
boats and hand harpoons.

Towards the end of the 19th century,
harpoon cannon and steam-tired catch-
er vessels finally caughe up with speedy
grants such as Blue and Fin Whales (Bal-

dacnoptera physalus). and durmg the 20ch

century, they became the mamstay of

Skipper Tim Edkins hauls in a krill-sampling
net during yacht-based research early in the
study. The Blue Whales feed on the coastal

krill species Nyctiphanes australis.

commercial whaling. Using  facton
ships. thas rapacious mdustry was able to
Antarcunce  teeding

pencetrate  renote

grounds.  More  than 360,000 Blues
were killed i the Southern Ocean

alone. and curned mto such mundane
products as edible oils and soaps. now
Al provided by vegetable oils. Half-
hearted management proved tunle, and
even after protection tinally came m
1965, Blue Whales were still killed ille-
gallv. Most of them were Pygmy Blues.
a southern hennsphere subspecies. Ot
more than 200,000 “true” Blue Whales
that once roamed Antarctic waters. onh
1000 or so survive, while Pygmy Blues,
which are smualler and have a more tem-

perate distribution, are thought to be
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nore numerous. Low numbers ot Blue
Whales the
Atlantuic, and North and South Pacitic

also occur Indian.
Oceans. The largest known  popula-
tnon-—about 2.000—is now otf Calitor-
n1 and Mexico.

In Australia, Blue Whales have always
been regarded as o manity: Open-boat
wWhalers out of Eden. New South Wales.
killed
Pyvginy Blues were killed by Iumpback
1954 and 1963, but

until recently, there was no mdicaton

saw  but rarely them. Some

whalers between

that any Blue Whales were regular visi-
tors to Australn waters. Among whale
enthusiasts. therr scarcity and size have
given them almost mythical status.

In 1997, while browsimg through sci-
entific reports trom the 1996 meeting of
the International Whalmg Commission
(IWC). one of us (Peter) found a report
of an IWC cruse m late 1995 that had

NATURY
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AMONG WHALE
enthusiasts,

their scarcity and
size have given them
almost mythical
staruns.

searched for Blue Whales along  the
southern coast of Australia. Some were
oft Western

Australia. Surprisingly. there were also

tound [Rottnest  Island.,
manv sightungs near the Victor-
an—=South Australian border, with teed-

mg seen on several occasions. These
were mostly idenatied as Pygmy Blue

Whales. with a possible “true” Blue also

Three adult Blue Whales engage in rarely seen
‘racing’ behaviour, surging along at high speed
while vigorously interacting with each other.
This may be a prelude to mating, which is
thought to take place in tropical waters.

sighted. Distinguishimg between  the
two subspecies at sea s very ditticult.
and acoustic and genete ditterences are
not properly resolved vet. So tor the
present. 1t 15 probably safest to sumply
reter to them as “Blues'. Asked whether
there were any unusual occanographic
teatures there that nught explain therr
CSITRO

Cresswell rephed:

presence, (K‘L‘.lll()gl’.l}‘hcl'

(;L‘()l'gL‘ “Yes. the

Bonney Upwelhng™.
Every  November.  high-pressure
weather systems that lie over the Aus-

tralian contiment  during  winter, dritt
south mto the Great Australun Bight,
bringing strong south-casterly winds to

waters off western Victora and south-
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eastern South Australia, and driving a
north-westerly-tlowing  current along-
Thas unul late
March to carly May. The Corohs
Eftect (the rotational ettect of the

shore. pattern  lasts

Earth’s spin) causes the warm, nutrient-
poor surtace water ot this current to
drift to the left (south), away from
shore. Tt s replaced by cold. low-salin-
1ty bottom water. rnich with organic and
mineral sediment. When this rich mix
reaches sunht surtace layers, tny phyto-
plankton  photosynthesise and  repro-

duce, causing an explosion ot lite, a

——"
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‘plankton bloom’. This soup 1s the basis

of the Bonnev

Coastal

tood web in the

Upwelling ecosysten.
upwellings are rare in Austrahan waters,
and the Bonney Upwelling, which s
part ot a greater upwelling system trom
north-western Tasmania to the Eyre
Penmsula, s possibly the most produc-
tive.

In February 1998, we decided o

search for the whales ourselves. We
saled from Adelaide to Discovery Bay
near the Victornan—South Australan

border. and sure enough. there they

Victoria

Cod Fairy Wartnamboel
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? ® Q¢ Pot Campoel
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(Top) Blue Whale sightings in the study area since early 1998, all of which lie on the continental
shelf (water less than 200 metres deep), where upwelling brings nutrients to the surface.
(Bottom) Infra-red sea surface temperature (SST) image showing the Bonney Upwelling surface
plume, which originates at Cape Nelson, near Portland. Temperature scale (degrees celsius) is
at the top. Upwelling also occurs to the east of Portland, explaining the presence of whales
there, but rarely reaches the surface. Some upwelling is also seen off Kangaroo Island. The

white and blue patches to the south are cloud.
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were—Blue Whales feeding at the sur-
tace over a pertod of several days. This
was an undreamt-ot scenario: a Blue
Whale teeding ground, close to the
Australian coast. It was time to start 3
proper ccological study i this area. to
establish the extent of the whales™ teed-
mg arca and s relatonship to the
upwelling, how the whales use this
habitat to obtain their tood. and the
possible threats to Blue Whale recovery
m this region.

HE FIRST QUISTION WE NEEDED 10
T.lns\\'cr was. what were the whales
cating? The coastal krill  Nyctiphanes
anstralis 15 the key species m this ecosys-
tem. Krnll  (crustaceans  simmlar  to
prawns) otten occur in arcas  where
nutrients are  concentrated, such as
coastal up-wellings. While classified as
‘zooplankton', they are nghly mobile.
rather than passively dritung. and form
great soctally cohesive swarms of many
milhons. This swarming habit makes
them an attractive protein source for a
variety ot predators. Nycaiphanes australis
has an added attraction—it  often
swarms right at the surtace. making it
casier to catch.

Blue Whales, like other rorquals
(family  Balaenopteridae), are  flter-
teeders. They have  fringed tlexible
plates  (baleen) hanging from  their
upper jaw. forming a tibrous  flter.
They also have expandable pleats along
the underside ot their head and throat.
Blue Whales specialise m krill. When
they feed. they engult a great mouthtul
ot water and tood, which is held by the
expanding throat pleats. This may be as
much as 30 cubic metres (50 tonnes!) of
water and prey, unul the whale resem-
bles a giganue tadpole. The  throat
pleats then contract. water s expelled
through the baleen, and the knll
swallowed.

The next step i the research was to
the Blue
Whales occur, and to relate thewr occur-

find out when and where
rence, and that of krill. to the dynanue
weather and  oceanographic processes
that drive this upwelling system. Ths
might seem a huge task, but aertal sur-
veys cover large areas quickly. and two
helptul tacts emerged early m the study:
the \'ul‘t‘.lcc-.\'\\}n‘ming habit of the knill

makes 1t possible to spot them from the
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A Blue Whale lunge-feeding on a krill surface
swarm. The whale is moving rapidly from left to
right, rolled onto its right-hand side, with its
leftflipperraised, while water cascades from
the corner of its wide open mouth as itfills its
expandable throat with water and krill.

air: and Blue Whales are easier to see
from the ar than any other species of
whale. Seen trom above. vou realise

why these large grev animals are called
‘blue’ when they submerge. they hght
up 1 a luminous blue, unlike any other
species  of whale. No-one has  vet
expliined this phenomenon, which s
probably related to the physical proper-
tes of Blue Whale skin pigmentation.

In ths digital age. studving links
between the atmosphere and the ocean
has become an armchair occupation:
Captain Scammon  would  be rightly
amazed. In our office. we download
daly weather maps, and regional satel-
lite images of sea surface temperature
(SST) and Weather

maps show the prevailing weather pat-

ocean  colour’.
terns, SST 1mages show when and
where cold water 1s welling to the sur-
face. and ocean-colour mmages show
where the densest concentrations of
surtace phytoplankton occur. Together,
these images tell much about the um-
g, extent and dyvnamics ot surtace
upwelling, and how biological process-
es relate to the physical environment.
We also use moored temperature log-
gers, small devices that record oceanic
temperature  at vartous  depths. to
examme the dynamics of upwelling.
Yachts, fishing vessels and  intlatable
workboats are used to back up our aer-
1l observations, to study Krill ecology,
to identify whales and  document
behaviour, and to attach devices such as
satellite  transmitters, which hopetully
will lead to discovery of the whales’
migration routes and breeding grounds.

Atter five full field seasons. we are
putting together a picture of seasonal
events. Upwelling starts around nid-
Blue Whales

of December.

arrive
Qur

study arca extends trom Cape Otway in

November, and

around the start

the south-cast. to Robe in the north-
west, and across the continental shelf.
We know that Blue Whales teed both
cast and west ot this area. but we can't
Australia;

cover all of south-castern

however, 1t 15 hkely that the most
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Balaenoptera musculus

Classification

Order Cetacea, suborder Mysticeti (baleen whales), family
Balaenopteridae (rorquals), 2 subspecies: Pygmy Blue (B. m. brevicauda)
and ‘true’ (Antarctic) Blue (B. m. intermedia).

Identification

Up to 30 m (Pygmy Blue to 24.5 m); tall strong blow; slender body with very
long back and very small dorsal fin set well back; silver-grey with dappled
pigment spots, but appears luminous blue under water.

Habitat and Distribution

Found throughout the world's oceans; migrates between productive
summer feeding areas (polar waters, upwelling regions) and largely
unknown tropical breeding grounds; Pygmy Blue rarely found south of
55°S, ‘true’ Blue south to Antarctic ice edge.

Biology
Feeds almost exclusively on krill; usually solitary or in small groups; calves
every 2-3 years (calf 6-7 m at birth, weaned at 7 months); lives 50+ years.
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Arare Blue Whale stranding in Western
Australia. This photo shows how the lower jaw
hinges outward to become a huge scoop. It also
shows the flexible throat pleats, which have
ballooned up from the pressure of the water and
sand. The jet-black baleen is just visible,
hanging from the upper jaw, with part of the
tongue protruding from under it.

mtense  upwelling occurs  throughout
our study area, due to the narrowness ot
the shelt here. The upwelling pattern
varies between years. but the result s
the same: Blue Whales consistently
come to these waters. and thev come to

feed.

OX DO Brur WIHALLS FEND THIIR
tood? Ity somethig we are sull
The whales must

that knill

trving to work out.

know trom

experience are
abundant m the upwelling region. but
the distribution of krill s patchy,

respondimg  as 1t does to  dynannc
changes m oceanography. So the whales
most hkely have secarchmg patterns that
lead them to areas ot local abundance.
and may then use their eyesight, hearing
and perhaps even sense ot smell to home
These

occur anywhere between the surtace

m on mdividual swarms. can
and the bottom. and torm irregular
three-dimensional shapes that range m
size trom a metre to over a kilometre
across.

A Blue Whale teedig at the surtace s
the most powertul anumal act magim-
able: it rushes m a surge ot white water,
rolling onto one side and opening 1ts
enormous mouth to engult as much of
the swarm as possible; the huge throat
pouch fills m seconds. Sometimes the
whale will owist and turn o oaes
approach. countermg the krills™ desper-
ate and evasive manoeuvres. Sometimes
1t raises ats tlukes and dives verucally
towards deeply submerged knll: what
happens down there 15 anybody’s guess.

We now have over 500 sightings ot
Blue Whales m this area, which 1s quite
phenomenal  considering  that  there

were only 35 sightngs 1 Victorn

"~ between 1869 and 1999, and fewer

= South Australia. We have sighted 34
g

Blues n a smgle aenal survey. suggesting

- that at least twice that number may use

the area. We have linked them to their
prey, Nyctiphanes australis; their prey to
NATURI
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the upwelling  environment: and  cthe
environment to the changing patterns
of the winds. But these hnks have only
been sketched m: chere s sull an enor-
mous amount to learn.

Flow many Blue Whales use the area?
How long do mdividual whales remamn?
Flow much do they move around m
search ot prey? Do they teed at mght?
How do the knill respond to predanon?
Do the same whales come here every
vear? Are there certin areas of greater
importance to them? Do seasons vary?
When the whales leave the area i late
April or May, where do they go? There
are many other vital, unanswered ques-
nons, which we hope to address m this
and future seasons. Our colleagues m
Western  Austraha are working along
stmilar Iines oft” Rottmest Island.

Blue Whale
listed as Endangered under Austrahan

both  subspecies—are
law, so ther seasonal presence m our
coastal waters 1s cause for celebration.
Yet there 1s no evidence that any popu-
lattons are mcreasing. In five seasons ot
study, we have only seen mothers with
calves 15 times—uot a sign ot a strong-
Iy recovermg population. Blue Whales
may be vulnerable to a changing ch-
mate, and to a range of human actvi-
tes. Of current coastal

concern are

shipping, and seismic surveys i the rich
gas fields that underlie che upwelling,
which have the potental to displace
whales from tavoured feeding areas. We
are working wich industry, government
and environment groups towards pre-
cautionary management under which
human acovines can proceed, while
ensuring that these giants of the sea are
given every chance to survive and pros-
per mto an uncertamn future. le s our
duty to look atter them. Captam Scam-
mon would surely agree.

FURTHER READING
Calambokidis, | & Steiger, Ci.. 1997.
Blue whales. Toyageur Press: Stillwater,
Minnesota.

Gill, PC., 2002, A blue whale (Bal-
aenoptera musculus) feeding ground in a
southern Australian coastal upwelling zone.

J. Cetacean Res. Manag. +#(2):

179—184.

Perer Gt AND MARGIHE MORRICE
ARE MEMBERS OF THE WHALE ECOLOGY
GROUP (SOUTHIRN OCEAN) Al

DEAKIN UNIVERSHTY, WARRNAMBOOL,
VICTORIA, AND WORK FULL=T1IME ON
IHE ECOLOGY OF THEE BONNIEY
UPWELLING Brur WHALLS.

The powerful blow of Blue Whales once alerted whalers to the whales’ presence; now it helps

researchers to locate the whales for study.
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HEN 1T COMES TO
mtelligence, we  hu-
mans can be a narcis-
lot. For

wries. nmany scholars have mantained

SIStIC cen-
that humuans are the only mtelligent
organisms on Earth. Many traits have
been  considered to be “exclusively
human® examples of acumen—Ilan-
guage, tool use, awareness of selt and of
others. deception... The list goes on.
However. exciting new research on a
number of animals, particularly birds,
has called nto question the umqueness
of these trats, forcing us to reconsider

‘our place m nature’.

a8

NOONE OF HIS OF=-QUOTED ESSAYS,
Ithc 19th-century historian Thomas
Carlvle declared, “Man is a tool using
animal. Without tools he is nothing;
with tools he is all”™ Theretore 1t came
as a bit of a shock when 1 1964 Jane
Goodall first discovered Chimpanzees
(Pan troglodytes) making and using tools
m the Tanzanian  wilderness. The
Chimps were mserting grass stems into
termite mounds so they could eat the
termites that clung bravely to the probe.

But ornithologists were not overly

surprised.  Almost 20 years earlier,
David  Lack—the most intluential
ornithologist ot the time—had shown

tood may be distributed err

N

Many people are well aware that Ch;
and other mammals use tools, But tog| Panzgg,
also widespread among hirds For ex use j
Varied Sitellas (below) and Grey Sh _:mllle,
thrushes (right) make twigs 1o oy on e-
from under the bark of trees, Ut grubg

that tool use was commonplace
m po:

W()()dpeckm. Fil]c]lp
3

(Geospiza pallida) residing o the (3
pagos Islands. These (iny birds | n ;L
p) VOUd

Pry oy

ulations  of

routinely use twigs o spear or
grubs under bark.
Sice then, the catalogue of tog]
3 5 0~
using anmals has orown :
& GRS »and s rep]
S replege

own

Varied Sitellas (Daphoenositta (Izrygr(;g[:»:,r;
Crested Shrike-tits (Falcunculys ﬁO'llams),
and Grey Shrike-thrushes ((I(;lluri(inda
make simjlyr
tools to the Woodpecker Finch. White-
winged Choughs (Corcorax melanorham.

phos) rarely come across mussels in their

with examples trom our

harmonica) all occasionally

range, but when they do some use rocks

as hammers to crack open the recalcie
trant shells. Ocher birds show a mo
sophisticated level of insight. For exam:
ple, Black Kites (Milvus migrans) ha
been observed dropping bait into lake
to bring tish to the surtace of the wate
thereby making them easier to catch.
kite may also pick up a smoulderin
stick from an area recently burned by
bushtire and drop the stick on a patch
unburned grass. The bird then feasts of
the small animals that tlee trom the sub
sequent fire,

Most  tool-using behaviours. are
means ot extracting tfood. which ma
provide a clue as to how the ment
abilities needed for tool use evohe
The predominant explanation 1 base:
on the proverb that “necessity 18 [13
mother of invention™. Essentially. b

. . o . 2 1
tissue is energetically expensive. 80 o
d the ne

mals should have only evolve !
]'c‘qllll'

essary intellectual capabilities TEQE
v face
to overcome the challenges they f2¢

. . 5 8 Toxp Vil
their environment, Consider 3 1! },
. 3 1
thetical duck grazing on 4 seclifsy

R . Srticul
endless supply ot grass. Bemng P ﬂ(l\ -
ly brainy will not help the ducsy

Su]‘\ﬁl-

more  grass—che duck that |
1 g - pelll
might be the most mobile, or

the most aggressive, but not IK‘CCN;"
In contrast Of
livell
\\'Il-
a

most cerebral.
species such as birds ot prey

more challenging environment
ancally

the
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change over tme. It may be hidden
from view or highly mobile. The food
iself may be quite intelligent. So, if
there are not enough resources to feed
then
only the smartest n

all individuals.

each generation—the
ones that are able to
outwit their prey—
will survive. In many

birds ‘survival of the

fittest”  might equal
‘survival of  the
smartest’,

Tool-using  behav-

1our can also emerge as
a result of sexual selec-

birds ‘survival
of the fittest’
might equal

survival of the

male repeatedly beats the drumstick

against the tree, transmitting his sound

for over 100 metres through the forest.

Ringo Starr made a carcer out of this
sort of behaviour.

New Caledonian

Crows (Corvus mon-

eduloides) boast many

difterent  tools  1n

their tool kit. They

use a hooked tool,

made by removingall

but one of the side

branches  from

They  fashion

serrated rakes (using

their beaks as

twig,

SCIS~

ton.  Male  Palm sors) trom sttt leath-
Cockatoos  (Probosciger smartest’, ery pandanus leaves.
aterrimus), for example, They also  make
advertise their territo- probes by modifying
ry and court temales WG e 111()l;IIC(1
by stamping their foot feathers. Each too] is
at their display tree. used in slightly dif.
The cockatoos have enhanced this ’

drumming display by using a drumstick
made by cutting a fresh branch from a
tree, and then trimming it to size and
stripping it of any foliage and bark. The

50

ferent ways 1o pull grubs from
within tree trunks, The CrOWs carry
their favourite tool from one ﬂ)r;lging‘;
site to the next, They also store their
tools for later re-use (not

deep

exactly in 4

3 R
NATURE AUSTRALIA SUMME

e

White-winged Choughs ¢cap be ve
Young birds often pretend 1o

chicks at another bird's e
convince onlookers that they
group members.

Cunp;,
help fegq memg_

in ordey to
are Valuapye

tool shed, but on

a secure pl
perch).

ACC on the,

Problem-solving abilities have ’
adi.

ht to be beyong i
reach of non-human anmals, N e

- Never,
8 UP with jppo
all the time, Receng
New Caledonian Crows were sh

tionally been thoug

theless, birds are comiy
vative solutions

. Own to
mould previously unseen wire ingo

. a
hook to retrieve food (see “Go Gadget

Crow!” Nature Aust. Winter 2003),
Another remarkable example comes
from Japanese Carrion Crows (Corvgs
corone), which were found to use pasing
cars to crack otherwise indestruciple
walnuts. When the traffic hghts changed
to red the birds hopped down to

20
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sad and placed their walnuts in front of
the waiting cars. When the trattic lights
mrned green, the birds flew to satety
and watched as the motorists drove over
the nuts, cracking them open. Then,
hen the light changed to red agai,
the birds came down to the road and ate
freshly crushed walnuts at their leisure.

Litc"r;llly hundreds ot such reports
aave accumulated 1 the back pages of
scientific journals. Recently a team of
biologists trom McGill University in
anada collated them and compared
he frequency of feeding innovations
vith the size of the birds' forebrain (the
bram area responsible tor hgher-order
mformation-processing) relative to the
undbram. The team uncovered a clear
relaionship: birds with relanvely large
orebrains are able to mvent fresh solu-
1ons to ecological challenges, and to

xploit the discoveries and inventions of’

others, more often than birds with rela-
tively small forebrains.

A bird’s forebrain is usually about five
umes larger than the average bird’s
hindbramn. The two groups of birds that
are particularly well endowed with fore-
brain are the ‘corvids’ (crows, magpies,
choughs etc.) and the parrots. These
birds have forebrains more than 15
times larger than the average hindbrain.
Birds of prey also have very large ‘exec-
utive brams™. Its unfortunate that the
birds many people are most familiar
with—the humble chook (Domestic
Fowl)—has one of the smallest fore-
brains mmagimable, but this bird 15 the

exception, not the rule.

NOTHER IMPRESSIVE ATTRIBUTE
Aof human mtelligence 1s our mem-
ory. However, the animal with perhaps
the tinest memory on Earth is a bird.

Many animals store food tor later con-
Clark’s  Nutcracker
(Nucifraga colimbiana), a North Ameri-

sumption,  but
can bird that belongs to the crow fami-
ly, 1s probably the best ot all. This amaz-
ing bird collects up to 33,000 pime seeds
in November that 1t prudently buries in
more than 2,500 cache sites across an
area of over 300 square kilometres.
Over the next eight months, it succeeds
in retrieving over 90 per cent of the
seeds, even though they may be covered
by a metre of snow!

How do birds manage such tremen-
dous memory demands? It seems that
birds, like humans, store their spatial
memories i the region of the brain

Black Kites have been observed carrying
smouldering sticks to an unburned patch of
grass. The ‘fire birds’ then gorge themselves on
the animals escaping the ensuing blaze.



called the Imppocampus. It has been
known tor decades that people wath
Imppocampal myury sutter severe mem-
ory loss and learnimg deficiencies. i
addinion, recent work has demonserated
that nerve cells are generated m a mam-

mal’s hippocampus 1 response to nien

orv demands. So atter many vears of

service 1 London wxi dnivers hip-
pocampus s shghtly larger chan normal.
This m aeselt s pretey amazing, bue it
nothmg compared to the far more mal-
leable bird bram.

In buds, the formation of spatal
MCMOTIES NZEers MAsSIVe INCTEases m
the number of new nerve cells that
migrate to the hippocampus. As
result, a bird’s Inppocampus may swell
by as much as 30 per cent in only a few
weeks o oresponse to its memory
requirements (such as relocating cached
nuts). Simee brain matter is so energeti-
cally costy to mameam. the hippocam-
pus shrinks again when the memory
demands have passed. How | wish |
were a bird—with my  hippocampus
swellmg on demand just betore uni

exanis.

Iitelhigence m birds may also arise as
a result of selection to overcome the
complex and dyname  challenges of
soctal living. Since sociality  mivolves
competition between group members,
ammal may

need to be able to retlect on its own

to be successtul a socal

meentions, as well as those of others.
Fhus. a consequence of livig gregari-
ously may be the evolution of a distine-
avely Machiavelhan or “poliical” bram.
And what better way to exercise 1 polit-
1cal bram than to be decerrtul!

Perhaps the best example of decep-
tion among birds comes trom the won-
dertully
Choughs (see “When Good Help s

Flard to Find™. Nuarre Aust. Autumn

charismatic - White-winged

[997). Choughs are cooperative breed-
ers—that s, they live m groups com-
posed ot a breeding pair and up o 15
non-breeding  “helpers™.  However.
because young choughs are such feck-
less foragers. they are often too hungry
to help. And because it is soctally unac-

ceptable to live in a cooperative group

1 I B L Eu

Clever Carrion Crows(here sh i
own stealing an egg from another hirgd" I
) t i ird’s nest) w i
walr.uft onto the road in front of passing vehicles. The hird then rushes onto)th ! gl gt
nutritious nut, hut only once the traffic lights have turned red! T 0
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and provide hede help, voung choug
often act deceptively. For exampl
adule niember

a voung chough wall ph

when an group

watchmg,
some food in the mouth of the beg
ging chick—but it does not ket th
tood go. Instead. it waits unil th
adult departs and chen takes th
‘candv’ from the babys mouth an
cats it! All che while, the chough P
es tor a devoted helper amons

teathered C().ld_jlll’()r\.

s Y
A chough sitting on the nest ‘1
: ) PO B (|
also help the group motne by |

very visible
form of helpint
).'olln

ing the nestlings (a
energetically cheap

[nterestingly. 4 [
y preen ¢

ed the!
3 dou

behaviour).
chough is far more likely
chicks atter it has just decely

e Geating
of the group, thereby “em”b]'}\cl\‘
° Pl LG
ble deceprion. It s ako ”’“"l 4@

- AL
preen the chicks it another I
1 chough @

n
ull on the

at
see 1t do so. Watch

been sitting stone foragin
¢ . toragi

; e A aroup 18 ¥
while the rest ot its grotf ¢ of 1

1 as som!
1eWs

o V1

1 franaicd

out ot sight. As soot

group members return
conmically springs up
ALl

([T

. R
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starts to preen the chicks, as if to shout
“Look at me, I'm helping!™.

Why is a yvoung chough more moti-
vated to help when others are watching?
It is probably concerned about its social
status. Choughs need other choughs to
like them: they cant breed without
‘them. On average, seven choughs are
:!‘qulil'eni to support one chick through
s first winter. If a chough wants to dis-
(Perse and start its own group, 1t needs at
least six other birds to join it. So to be
Atracuve,  choughs must  be good
helpers, or 4t least pretend to be good
hclpers' \

Rob Heinsohn and his colleagues at
the Australian National University have
observed te fragmentanion and recom-

..

n i

ation of 16 chough groups in recent
Years. [n each ¢

N precisely e
€male and he

ase, the scenario unfolds
same manner. An adult
R 1 sistc.rs. will C_lmosc \\'|_11(‘|1

Y wish to join their group. The
€males ;¢

R .\\'nh as many l]);l.k‘ fac-

S Ittakes (usually groups of broth-
ntil they have at least seven birds in
8IOUp (the minimum group size

d w0 breed successtully). There-

AUSTRALIA SUMMER 2003-2004

atter. all other factions are turned away.
This behaviour not only suggests that
choughs are numencally competent,
but shows they are capable of making
sensible decisions. Not bad tor birds that
are attectionately known by some as
silly buggers'.

There is an old phrase in science, par-
ticularly apt here. that expectation
colours observation. In other words, we
can only find the answers to the ques-
nons that we ourselves are prepared to
ask. For centuries we have been philo-
sophically  blinkered to the idea that
other animals may be intellectually
capable too. But, as the Prince of Den-
mark says in Shakespeare’s  FHamlet,
“There are more things in heaven and
carth, Horatio, than are dreamt ot
vour philosophy™. In recent years, sci-
entists have dared to ask new questions
of the anmals on this plinet. The
answers seem to be telling us the same
thing: that we humans are not alone
when it comes to being bird-bramed.

FURTHER READING
Boland, C.R.[., Heinsohn, R. &

Black-breasted Buzzards (Hamirostra
melanosternon) drop stones on the nests of Emus,
Bustards and Brolgas to open their eggs.

Cockburn, A., 1997. Deception by helpers
in cooperatively-breeding whire-iwinged
choughs and its experimental manipulation.
Behav, Ecol. Sociobiol. 88: 2935-302.

Clayton, N.S., Griffiths, D.P, Emery,
N.J & Dickinson, A., 2001. Elements of
episodic-like memory in animals. Phil.
Trans. . Soc. Lond. 356: [483-1491.

Funr, G.R. & Gray, R.1)., 2003,
Diversification and cumularive evolution m
New Caledonian crow tool manufacture.
Proc. . Soc. Lond. 270: 867-874.

Lefebure, L., Gaxiola, A, Dawson, S.,
Timmmermans, S., Rosza, L. & Rabai, P,
1998. Fecding innovations and_forehrain
size in Australian birds. Behaviour 133:
107 7=1097.

DR CHRIS BOLAND 1S AN ASSOCIATE
LECTURER IN THE SCHOOL OF BOTANY
AND ZOOLOGY, AUSTRALIAN
NATIONAL UNIVERSITY, CANBERRA

93

ATLILE PN LN

WAT TR

wyl






R BT s Ry s . 1 - L i : s EILS E EmEiies



N A LAND WHILIRE FECOSYSTENS

teeter on the verge ot collapsc.

the ecology of extinct communi-

ties and the forces that made or

broke them are essential back-

:.{mund reading. And. because of thewr

Importance as ¢ ironmental mdicators,

understandimyg  the roles pl.l\'cd by

extinct predators 1s of p.lmful.n' signiti-
Untortunately, here mn Australia,

carnivore

GHIGES
unravellimg  the  histony of

ccology has proven difficule and tumul-

tous.

Unul
even agree over W hich car
repules. In the

recently, scientists could not

vores dom-

mamimals o1
Sir 1achard Owen was

mated
19th century,
convinced that during the
vo million to 10,000 years ago.
ot

Pleistocene,

around o
Austrahia mirrored the great plaimns
Atrica. where grnt manmmiaban herb

vores were regulated by ferocious num

With a head i i i iti
e ‘,l\lﬁ;::i:! a Llones§7 Iand a dentition dedicated to only two functions, killing and
] s marsupial lion Thylacoleo carnifex :
. . | was the mo iali i
hypercarnivore of all time and singularly unsuited to a scavenging role SR

Although i i
impresglivt:zis"t:::;(i:;:: néutt:h hyperbole, the giant goanna Megalania prisca certainly grew to
_ . But, on average, it was probably less than 160 kil i
requirements would have been those of i i GBI e
| a 16-kilogram marsupial. Unlik i
e . . se . ! e the largest ma
vore of the time, and like all living goannas, it was well equipped for life ai a sca\:zlrl\gg’r'
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of cours
Howevel
th

wd

malian carnivores. Only here
the mammals had pouches.
by the end of the 20th centuny
viston  of  Pleistocene ccology

wirned on its head. Millions ol \"‘Jr;
atter the hevday of outsized reptiles hac

ended. Owen’s magniticent arsupi
rctm\pccn\'c’h‘
\

super-predators ot
onsteiFIig

erased by cold-blooded m

. 3 , ol

B-grade  rerun ot the AGE ‘{
Dinosaurs’. The tace that this belatee
yichin

reptilian comeback ook plice
(the "Age 9

blC ]'L‘.ll \h()(k

1t IO\\ l\ru-

the last 65 nullion yvears
Mammuals) gave the pard

value, 1t has been argued

AUSTRALLA tMER

JE—



ductiviey i Australia explamed  this
dommance of reptiles. The island con-
tent just couldn’t support big, fuel-
hungry myanmmals, particularly meat-
cating ones. Consequently, large carni-
Yore miches were tilled by more cco-

nomical reptilos
eal reptiles—or so the story went.

HENOTION OF IREPTIHAN DOMINANC

. bt‘g‘m about 28 years ago  with

plublished estinage
SIZ§ of Austrahia’s glant, extmet goanna,
H€alania prisca. The numbers were
1|Pl'cssi\'c--\’c\'cn metres long and 620
Ograns. Max HCCht- who gcllop)(cd

s ftor the maximum

E AUSTRALIA SUMNMER 2003 2004

these figures while at the University ot

New York, concluded that Mepalania
was the dommant predator of Pleis-
Australia.  He

position by sidelining our biggest mam-

tocene remtorced  his
malian  canmvore, the marsupal lion

Thylacoleo  carmifex. In a sense both

Owen and  Hecht were misguded
Although Owen deseribed Megalania as
a carmivore, he later came to view 1t as
a herbivore. Hecht on the other hand
was intfluenced by prior assernions that
Thylacoleo was not a carmivore but a
trumped-up, cucumber-dicer, By 1982
it was clear that thev were both very

This South American dwarf caiman has most of
the features used to argue for a terrestrial habit
in the supposedly terrestrial Ice Age crocodile
Quinkana, but although they may spend more
time on land than most of their living cousins,
dwarf caimans remain semi-aquatic animals.

But 1982 was late=the

‘myth of repulian donumanon  was

\\ ]'()I]g. [€8]9)
already firmly rooted i palaco-tolklore:
By the end of the 20th century’ Mdgala-
nia was somewhere between one and
tour tonnes!

Recently 1 have re-exammed Hechts
mass estmates and discovered problem®

with his methods. For example, the tig
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ures of seven metres and 620 kilograms
were based on extrapolations from a sin-
gle toe-bone. which. according to
Ralph Molnar (Queensland Museum).
probably didn’t even belong to Megala-
nia. But more mmportantly, Hechts
numbers were only for maximum
dimensions.  Most species  throw  up
tfreakish outliers. especially  reptiles,
which unlike mammals grow continu-
ously throughout life. But real ecologi-
cal dominance should be based on aver-
ages.  Also, determining  the acrual
mmpact of a species depends on how
much individuals ate and their total bio-
mass. Given that a repule typically cats
around one-tenth the amount of a sim-
lar-sized mammal. then unless Megala-

nia was, on average, an order ot magni-

tude lill'gt‘l‘ Or MOre common, its il]]P;lC[

was clearly less significant than that of

the pouched lLon.

Although Hecht didn't estimate aver-
ages. he did present the necessary data
and. using these. | calculated an average
length tor Megalania of 3.45 metres and
an average weight ot less than 160 kilo-
grams.

Interestingly, while  Megalania  kept
growing in mass, [hylacoleo got caught
in a whirlpool of ever-shrinking guessti-
mates—ultimately our marsupial “lion’
was reduced to the dimensions of a
Kelpie Dog. But recent predictions put
the average Thylacoleo at around 100 to
130 kilograms (see “Move Over Sabre-

Although similar i'nlgrms of head-body lengthto a Leopard. comparing this Pleistocene marsupial
Ilpn to aleopardis like comparing Elle MacPherson 1o a silverback Gorilla. At around 104
kilograms on average. T carnifex was more than twice as heavy.
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Reconstruction of the supposedly ‘terresyia|:
crocodile Quinkana fortirostrum, Its land-
lubbing lifestyle, however, is debatable,

tooth  Tiger™. Narure Aust. gpring
2000). So, while 1t appears that Thyla-
coleo was around -H) per cent smaller on
average, it was indisputably far more!
voracious and widespread than Megala-
nia. Moreover, Thylacoleo’s range is less
likely to have been constrained by the
trequent cold snaps that punctuated the
[ce Ages. Lastly.  Thylacoleo probably
took more live prey relative to carrion.
When all these factors are considered
there can be little doubt that the marsu-

pial lion had a much greater impact on
Australiay large vertebrate populations
than the big goanna.

Sl,\CE HECHT'S STUDY IN 1975, TWO
more Pleistocene reptiles have been
offered as pretenders in the big, terress
trial carnivore game. The first was &
snake, Honambi naracoortensis (see “The
Serpentine Dreamtime’™. Nutuire :‘lu.\:f.
Summer 2001-2002). John B.]r'l‘.lc‘
(University of Adelaide) estimated 18

‘ ¢ been just
over six metres and 250 kilograms. Oth-
1 wallaby-earer
vel. More
Australian
m‘l.\'lmlllll

maxinum dimensions to hav

ers have suggested it was
with a head the size of a sho
recently, John Scanlon (Souch
Museum) oftered a total

length of over tive metres and 1
skull length ot 13.5 cenamen©

shovels go). Still, these higures 4
average «

na.\'imunl
S (,\«null a

are Al

maxima. | have calculiced the

well under 13 kilograms. .
he combin

Barrie concluded that t i
and

tion of small teeth, weak Jaws

ot
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t-_]jh()()d that 1t C()U]dl)’t constrict
yuld have limited.  Honambi to taking
wall prey. We now also know that it
couldn’t fully unhinge its jaws, which
means that unhke modern snakes it
could not have swallowed items much
larger than its own head. Lastly, it was
are and occupied a relatively restricted
area. Barrie’s best guess: it ate fish. 1on-
ambi was no super-predator.

The remaining “giant™ tlagged m sup-
port of reptilian domination tor this
period 1s the ‘terrestrial’ crocodile
Quiukwm_fbm'msrmm. Molnar described
itin 1981 based on part ot a snout. Esti-
mates by others put 1t at three metres
long and 200 kilograms. Whether these
are mean or maximum dimensions 1s
unclear. but either way 200 kilograms
seems unlikely for a three-metre croco-
dihan. At this length, Saltwater Croco-
diles (Crocodylus  porosus) average 94
kilograms and a 1.5-metre Salty aver-
ages only 9.5 kilograms.

Quinkana has been accepted as a land-
lubbing crocodile. although no postera-
mial remains are known. Arguments tor
a terrestrial litestvle lean heavily on sim-
ilaniey 1 skull and tooth shape with a
Pris-
richampsis. But according to Steve Salis-
bury  (Unwversity  of  Queensland),
whether  Pristichampsus lived on land

northern hemisphere  genus.

remains debated and its relationship to
Australian species 1s unclear. In addi-
tion, tour of the five features invoked to
support a terrestrial habit tor Quinkana
are found 1 the hving South American
dwarft spp.).---
which, although sometimes more ter-

caimans  (Paleosuchus
restrial than most other crocodiles, are
stll semi-aquatic. Other ‘evidence’ tor
terrestriality 1s the presence of some
Quinkana in caves associated with ter-
= restrial fauna. But these finds were close
to major watercourses and living croco-
diles may travel dozens of kilometres
overland. According to Rick Shine
(University of Sydney) they often hole
Up 1n when  stressed.  Perhaps
Quinkapa spent more time on land than
most living crocodilians, but it wasn't

caves

rrestrial, and so cannot be fairly treat-
ed as a direct competitor with terrestri-
al Mammalian carnivores.

‘This brings us to an mteresting point.
Clearly, aquatic reptiles impact on ter-
estial faunas it they take terrestrial

NA
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The largest Wonambi undoubtedly grew to over five metres, but it had relatively weak jaws, a
restricted range and on average weighed in at closer to 12 kilograms. Bats, rats or fish were more

likely prey than wallabies.

prev. In addition to Quinkana and the
Salewater Crocodile. Pleistocene Aus-
tralia was home to another large semi-
aquatic crocodile, Pallimnarchus pollens.
It may well be that together the direct
impact of these reptiles on terrestrial
vertebrates was comparable to, or even
greater than, that of mammalian carni-
vores. However, if we are going to con-
sider the role of semi-aquatic repules,
then this must be balanced against the
tact that even today, on every inhabited
continent, the largest predators on ter-
restrial vertebrates are  cold-blooded.
South America, m particular, 1s home to
eight species of crocodile and two
species of giant snake. My point here is
that there i1s no compelling reason to
believe that Australia was atypical with

respect to the relative signiticance of

reptilian and mammalian carnivores.

I-\.- SUMMARY, | SUGGEST THAT OVER
the past century, the role of Australia’s
fossil repules has been  exaggerated,
while that of our marsupial carnivores
has been undersold. The mmage of an
incongruous continent  domiated by
reptiles in the Age of Mammals has real
cunosity value and this has helped pro-
pel the idea, but it is a castle in the air,
Certainly the evolution of Australia’y
biota was constrained by a unique con-
stellation of factors. Low productivity

may be one of these. but many other
intluences must be considered. These
range from extreme isolation to an
extraordinary lack of geographic reliet
and unrivalled combustibility. Explod-
ing the ‘myth of reptilian domination’ 1s
a small step to understanding what has
made life in Australia tick. We still have

a long way to go.

FURTHER READING
Wioe, S., 2002, A yeview of manmalian

and reptilian carnivore ecology in Anstralian

Sossil faunas, and factors infliencing  their

diversity: the myth of reptilian domination
and its broader ramifications. Aust. |. Zool.
30: 1=24. [Free download awilable ar
htep://wwiwv. publish.csiro.au/journals
article.ctm?F=Z0010353.pdt]

Hioe, 8., Myers, 1., Seebacher; I,
Kear, B., Gillespie, A., Crowther, M. &
Salisbury, S., 2003. An alrernarive method

for predicting body mass: the case of the

Pleistocene marsupial lion. Paleobiology
29(3); 403—411.
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T IS JUST AFTER 3 AM IN NOVEMBER

2001 and, groggy trom sleep

deprivation, | stagger down to

Flving Fish Cove. [t is nearing

the high ade on the last quarter
of the moon. My torchhight lununates
rocks along the shoreline. which are
covered in female Red Crabs vying tor
position to release their eggs. Up to my
knees in lukewarm water. [ focus on a
group of crabs through the viewtinder
of my camera. | wonder for how much
longer this event will continue. tor Fly-
mg Fish Cove 15 one of only a few
places lett where vou can witness Red
Crabs spawning in these numbers. The
rest of the island has been taken over by
a small mvasive ant. the Yellow Crazy
Ant (Anoplolepis gracilipes). Although 1
didn’t know it at the nme. this story has
a happy ending. and 15 a remarkable
example of how a team of dedicated
people can reverse a potenunally cata-
strophic  ecosystem imbalance. It s
especially portentous as Yellow Crazy
Ant supercolonies are now emerging in
much the same way across northern

Christmas Island is one of the last strongholds of the massive Rohber Crab. Growin

Ants impacted heavily on their populations.
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THISIS A
remarkable

example of how a
team of dedicated
people can reverse
a potentially
catastrophic
ccosysten
inmbalance,

Australia.

Christmas Island is located 360 kilo-
metres south of western Java in the
[ndian Ocean. Protected trom  huge
occan swells by rugged sea clifls, and
covered in thick raintorest, Christmas
Island is home to a unique fauna. Dom-
mated below the torest canopy by land
crabs and above by its seabirds, what the

torest of Christmas Island lacks in diver-

sity 1t makes up tor by the level of

9 up to tive kilograms and living as long as 70 years, Yellow Cra2f

endemism. Of the 13 Species of |
A of I

ound only | sland, two
found only here, the R >

& ) ed (‘]"]b ((\

© 1€(,

coidea natalis) and Jackson’s Crab
ma jacksont). The cr

crabs that inhabit ¢he

tilled by vertebrates in torests elsew},

Of the eight species of seabirds 3
wWo  are cndemic~Abbott's ij
(Papasula abborti) and the Chrige

Frigatebird (Fregata andr(’ws:). Christ:m
Island also has its very owp imper?lel
pigeon,  goshawk, “

agai

hawk-oyy| an
thrush. All have developed traits thy
make them unique to this islang ecosys
tem. Yet on Christimas [sland, onl

thought of as a sanctuary for theg
species, none wWas immune from the

ettects of the crazy ant invasion,

AT ARE CRAZY ANTS® WHERE

O(/ did they come ftrom? Whac
effects were they having on wildlife and
the forest? To help us understand all
this. 1 hooked up with Kirsn Abbott—a
doctoral student trom the Centre for
the Analysis and Management of Bio-
logical Invasions at Monash University

JRE .

NATURE AUSTRALIA SUMMER 200372008



_ tigating the
tween  water-stressed

e forest canopy, along a bumpy
ng track leading to Abbott’s
qmental sites. | catch ghmpses of
hristmas Island raintorest of” old.
se. buttressed tree trunks stand
own from the canopy like the mighty.
ey legs of some  long-torgotten
mosaur. Between them there is a scat-
ring of leat litter broken occasionally
by the tips of razor-sharp. hmestone
vinnacles.

Much of the forest structure is main-
med by Red Crabs. Red Crabs are
he forest’s gardeners. turning the soil,
caring and recycling leaf litter, and
ating fruits and seeds. By their sheer
umbers, estimated at 60 million dur-
g the 1980s, Red Crabs keep the
and clean. Because they consume
5 and fruits, tew seedlings are able
germinate, and so the forest tloor is
from clutter. Remove this primary
ivore from the system and voila!
s germinate, leaf litter builds up and
1gs of more invasive species quick-
lonise these areas.

t Waddel Hill, one of Abbotts study
5, the usual forest structure has
iged. There are countless sapling
» and undertoot lies a thick.
laracteristic carpet of yellowing
s. Brushing aside an area of leaf lit-
bbott throws down a small plastic
- She counts the ants that cross
1 30 seconds. [ listen to her frantic
mg of the counter as ant after ant
Pers across the cleared patch. Fifty
1 30 seconds define a supercolony.
tt has just passed 140! This sunple
effective test has been  used
hout the island to monitor the
d of ant supercolonies,

low Crazy Ants arrived over 80
480, most likely attached to cargo
POUt the same time they are thought
ave made it to the mamland. Waide-
f“d throughout the Indo-pacific
10N, they have proven to be remark-

AT - .
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able colonisers, fanning out from their
native West Atrica. They owe their suc-

cess to a number of behavioural traits

that encourage the development of

supercolonies. First, they spread trom
the primary colony by budding oft with

new females. Second, new  colonies

establish relatively close (within three

metres)  to  each
other. Third, each
colony 18 muln-

queened, with each
queen  producing
thousands  of eggs.

Fmally. each colony

THE CRABS
are overconie by
formic acid,

standing the spread of these ants. The
ants gain valuable energy trom honey-
dew excreted by the lac scales as a
byproduct of their sap-sucking. [n
return, the scale msects gan protection
trom their natural enemies, and are
transported trom plant to plant by the
ants. Lac scales m areas where Yellow

Ants

mvaded

Crazy have

not are

virtually non-exis-

tent along  the
branches of trees.

However, in super-

colony areas, den-

has no distinct ter- sittes of adult lac
ritory,  so  that 5[”‘7)’(’(1 [’)’ f/l(’ ants scales  can  reach
\\.O.ﬂ.\'c.‘rs, Sh(m., l_](? i ({(’ﬁ’”((’ H’ll(’” S thag .25 Bk
hosuhty  towards - five-centimetre
members ot'_othcr Aan 1'””'”({“' cnters section,

colonies ot the Why did it take

same species. [n this

way,  under fav-

ourable conditions,

Yellow Crazy Ant colomes can spread

to form massive supercolonies.
However, 1t 1s the mutualistic rela-

nonship between the Yellow Crazy Ant

and the lac scale lacharding aurantiaca (a

sap-sucking msect 1 the tanmly Kerri-

1dae) that may hold the key to under-

Yellow Crazy Ant
Anoplolepis gracilipes

Classification

their territory.

80 years for Yellow
Crazy Ants to take
over? The crux of
Abbott's main hypothesis 1s that the lac
scale population exploded tirst, primar-
ily as a result of plant water stress. Plants
under stress produce a scale-friendly,
nitrogen-rich sap. Abbott believes that
these conditions may have prevailed on
Chrstmas Island during the prolonged

Class Hymenoptera, family Formicidae.

Identification

Medium-sized (length 4 mm), characterised

by pale yellow/orange colour,

long legs and antennae, and erratic movements.,

Habitat and Distribution

[nhabits tropical regions throughout West Africa. Builds subterranean

nests at bases of trees or rotting logs.

islands throughout Indo-pacific.

Biology

Introduced to East Africa and

Active 24 hours per day. Forms i
‘ . groups of many multi-queened coloni
(supercolonies) over large (1-km?) areas. New colonies formed boyoglljfi?

ding (new queens establish nests withi

: ens e within 3 m) but also dig
alate (winged) individuals. Farms honeydew from scale insects, a d
on most ground fauna. Sprays formic o
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perse through

. preys
acid when disturbed_ !

1996-1997 drought. With more laj
scales to provide honeydew for ang
Yellow (:I'Jzy Ants were then able @
build up their colonies and spread €
new areas as well as carry lac scales ©
new plants. So successtul were they tha
ant-infested arcas increased from t!"t’
per cent in 1999 to 25 per cent i Sep
tember 2002,

There is also another catastiop

= . - ~hristmd
process attecting che forest on (,h‘l l* 4
depsiie>

hi

Island—dicback. Increased o
anted’ parts of ¢
le\'dc'

i - h
dripping onto the toliage o g
o 18
provides an ideal environment fo o
3 i-h coveR
spread ot sooty mould, which ¢

: cng
leaves and blocks leaf stomata, redU ack
ading O diebd

scale througholl[
island have resulted in excess hor

plants: T

photosynchesis and

4
MM ER 1“()} 200
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n the canopy. The extra light i turn
encourages the growth of seedlings and
mvasion of weed species. Burrowing by
crazy ants to create nests at the bases of
rees further increases the likelithood ot
plant disease.

AS WELL  AS CONSUMING SUGARY
material from scale, Yellow Crazy
Ants are voracious predators. They

Atack other insects and scavenge  the
"emains ot birds or crabs.

Yellow Crazy Ants don’t actually kill
crabs by eating them alive. Instead, the
Mabs are overcome by formic acid.
1ayed by the ants in defence when an
Tuder enters their territory. Eventu-
they become blinded by it, their
urning from a rich dark and glossy

USTRAIIA SUMMER 20032004

black to a dull grey. And as the eftects of

the tormic acid continue to take hold,
the crabs undergo water stress, literally
frothing brown around the mouthparts.

Abbott and | walk mto a heavily
intested region on one ot the upper ter-
races at her study site on Circuit Road.
Crabs no longer inhabit the area, and
have not done so tor years. But it is the
annual spawning migraton, and thou-
sands ot crabs that live m the forest
above this site must pass through 1t on
their way to the lower-shore terraces
and beaches where they will breed. As
we walk through the thick leat htter we
notice crab carcass atter <rab carcass,
Gone is the bright red ot their carapace:
instead they are a dull red-black. The
smell of rotting tlesh is overwhelming.

A typical view across uninvaded Christmas
Island rainforest. In areas free of ants the Red
Crabs maintain forest structure by clearing leaf
litter and fallen fruit, giving the forest an
uncluttered understorey.

Occastonally we stumble across a mov-
ing crab but on our approach, we know
it has lost the bactle. Instead of scurry-
g away, it just plods on. And it you
pick it up, it feels lmp i your hands.
In other sland  ecosystems. Yellow
Crazy Ants have had a major impact on
seabird populations. Yellow Crazy Ants
were first noticed on Bird Island. Sey-
chelles, m 1991. By 1998 the ants had
mfested a colony of 60,000 Sooty Terns
(Sterna fuscata),  a  ground-nesting
speaies, causing them to abandon thewr
Smuall chicks Common

nests. ot the
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Noddy (Anous stolidus) and the tree-
nesting White Tern (Gygis alba) were
also killed by crazy ants. Although not
quantitied on Christumas Island. birds
nesting in arcas intested with Yellow
Crazy Ants are likely to experience sim-
ilar declines in breeding performance.
The ants may also indirectly place pres-
sure on those birds that depend on Red
Crabs (such as the Christmas Island
Hawk-owl) or insects (Christmas Island
Goshawk and Thrush) for food.

As a population biologist, the severity
of the problem faced by wildhte on
Christmas Island was very clear. Sur-
prisingly to many, both seabirds and
land crabs are long-lived animals. It is a
reproductive strategy that hedges agaimst
the occasional  poor-breeding  condi-
tons. Red Crabs are thought to live as
long as 20 years, Robber Crabs (Birgus
latro) tor 70 years, and boobies 20-30
years. Both crabs and seabirds  delay
breeding unul they are three or four
years of age. The parallels deviate some-
what here, as crabs produce thousands
ot eggs cach year while most seabirds lay
only a smgle egg. However, the unpre-
dictability of the return of crablings, and
the often-poor foraging conditions
experienced by seabirds, means that in

some years recruitment to the popula-
tions declines. Reproductive  tatlure
caused by the invasion ot the Yellow
Crazy Ant may well have upped the
balance.

The dramatic increase in the spread of
crazy ant supercolonies on Christmas
Island is now the subject of an ntensive
baiting program coordimated by Parks
Austraha and the Monash University
team. Parks Australia statt have been dis-
tributing Fipronil-laced bait (made up
of a granular fish meal) through many
parts of the intested torest. Fipronil was
tound to have little detrimental etfect
on nauve wildlite. and no ettect on
water supphies. One of the greatest hur-
dles taced by the battng program was
the extensive areas of rugged terrain on
Christmas Islaind mpenetrable on foort,
so an aerial baiting program was com-
menced m September 2002, Within a
month of the bating, ant actvity n
those areas  dropped to alimost  zero.
And 1t now appears that the mutuahsm
benween crazy ants and lac scales has
broken down, removing the primary
energy source ants once exploited with
such drastic consequences.

My partner and our young son sit on
Greta these chtts were

Beach., Once

A curious juvenile Christmag Island Gq
(Accipiter fasciatus natalis). Althoug
to prey on other birds, goshawks also fon
upon invertebrates. One effect of e YeI’Ia

Crazy Ant has been a decline in invertep il
numbers in forest areas. The flow-gp eﬂ?e'
endemic species such as the goshawk remt
to be seen. "

pamted red with migrating crabg
stare at a lone female Red Crab s,
mg under a rock. We haven't missed
migration, its just that the areas ab
are infested with ants. Back home
months later I cast my mind back tot
scene.  The ants on Christmas [gy
now appear to be under control,
what of the long-term implications
the Red Crab?

crazy ant supercolonies forming acn

And with reports

northern Austraha, a far greater expa
of wilderness 1s at risk. Hopefully
experience on Christmas Island w
provide the expertise required to ensu
that the outbreak on the mainland d

not swarm out of control. [

FURTHER READING
Environment Australia, 2001. Parks and
Rescrves. Christmas Island National Park
Yellow crazy ants. http://wwiw.ea govat
p;n'ks/christm;\x‘/ﬁum;l/crazy.html.

Green, PL, O Dowd, D.J. & Lake, PS,
1997. Control of seedling recruitient by
Jand crabs in rain forest on a remole oceanie

island. Ecology 78(8): 2472-2486.

Haines, 1.H. & Haines, | B.. 1978. Pest
status of the crazy ant, Anoplolep1s
longipes (Jerdon) (Hymenopterd:
Formicidae), in the St‘y(/u’/la\'. Bull. Ent.
Res. 68(4): 627-638.

K., 199 1. Sor
and behaviett
(]('l'doli

non

Rao, NS, & leeresh, G
observations on the biology
crazy ant, Anoploleprs longipes
(Hymenopiera: Formicidac). Entor
lo(4): 261-267.
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Frilled Lizard { Chlamydosaurus kingii).
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Desert Spiny-tailed Gecko (Strophurus ciliaris aberrans).

reptile magnetism

BY GREG HAROLD
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Western Spiny-tailed Gecko (Strophurus strophurus).
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Nullarbor Bearded Dragon (Pogona nullarbor).

Pygmy Spiny-tailed Skink (Egernia depressa).

ATURE AUSTRAITA SUMMIE R 2003-2004

n



GLOBAL SPOTLIGHT

Wy would a spider want to drink blood in the first place?

EARING
habits

ABOUT THE FEEDING

ot Evarcha culicivora

reminded me ot a line trom
the 1931 tilm “Dracula”. Soon after
Rentield, a

arrives at Dracula’s castle, he struggles

visitor  tfrom  England,
to get through an unnaturally large spi-

der web  spanning  a staircase. A
bemused Dracula offers a tew words of
wisdom: “The spider spinning his web
for the unwary fly. The blood is the life,
Mr Renfeld”.

Evarcha culicivora is living testimony to
these words, for it is a jumping spider

2 that sucks the lite out of “flies’, especial-

; ly mosquitoes that have been feeding

- on vertebrate blood, including that ot

= humans. This tiny vampire lives around
* Lake Victoria in Kenya and Uganda

= where the air is filled with countless

BY SIMON

12

midges and mosquitoes. Robert Jack-
son, from the University of Canterbury
in New Zealand, 1s an expert on jump-
g spiders (family Salticidac). When he
first spotted Lvarcha, he never imagined
this tny eight-millimetre spider with a
grey-brown body and red face would
lead him into the world ot arachnid
vampirism. For the last eight years he
has been a regular visitor to Mbita Point
on the shores of Lake Victoria, where
the Insect
Physiology and Ecology (ICIPE) runs
its Malaria Vector Program. With tech-
nmcians at Mbita Point and students ac
the University ot Canterbury, Jackson’s
main iterest with Evarcha is in under-

International Centre  ftor

standing  vision-based  cognition

miniature animals. TCIPE, on the other

1

hand, is especially interested in Evarcha

D. POLLARD

A female Evarcha culicivora feegs onap
filled mosquito (Anopheles gambiae), -,heond.
mosquitoes are native to equatoria| Atric ase
feed almost exclusively on humans, The ang
also the main vector of falciparum malaryi are
Africa. din

tor its ability to kill MOSquitoes ¢
transmit malaria. &

Jackson’s curiosity in the spider vy
first aroused when he noticed i ofte:
blood-filled mosquito in
mouth. He suspected that the spider wyg
after the blood inside the Mosquitg
rather than the msect jself, To test thj;

he otfered Evarcha a choice of prey:

had a

midges, male mosquitoes, and female
mosquitoes that had and had not fed on
blood (males don’t eat blood). His
hunch was right. Evarcha preferred
female mosquitoes that were full of
blood.

But why would a spider want to drink
blood n the first place? Most spiders
prey on insects and some feed on other
spiders, but they are all tluid feeders that
need to turn their prey nto soup with
digestive fluid betore sucking up the dis-

solved liquid nutrnients. Prey are usually

paralysed with venom injected through
a pair of fangs, so the spider can feed
without a struggle. For a tluid feeder,
prey that is tull of rich and nutritious
blood is mechanically ideal, since the
meal is already liquid. In fact, it is like
take-out, fast food, in that the spider just
has to take it out of the prey and I has
an instant meal. However, Evarcha dvoes
not have the mouthparts to pierce thick
vertebrate skin and suck up blo(?d
Instead. it captures and kills blootHfd
mosquitoes  (or “winged syringes. 8
Jackson calls them) and siphons off the
blood second-hand. |
Of course, this rich source of:'qu
would not be available to Evarchait 1 did
not have the ability to pick outa bI.OOdi
fed mosquito in a crowd ot'tmdmoﬂi1
spider food. Jumpmg spaders have e‘\:ct‘-(
lent cycsight-. Two large eyes at the trob

. Joarge awhile SN
assess size. colour and shape. wi )

smaller eves detect movement. E"‘.h. (;:
the large eves a tixed lens. “"}“‘l
magnitics  imag enormously (’”fol;‘

\ ot 11 at the back of L

small curved re "
tubular eye. Beca the spiders l‘t‘f'”"o't_
so small it can only capture 2 por[.lon 1
the image, but by scanning \\‘iFl] s t:)J
tubes the spider may be puilding vt

\EJ
200320
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ore complete picture ot what it s
n

e, This takes time, but one idea

o : , "

eing investigated 13 that the spider has
=

eVOlVCd a | ;
prOCESS. by searching tor specitic details
) the image. Imagine looking ar the

way ot speeding up the

Mona Lisa with binoculars. It you are
expecting to see a painting, vou only
peed to see the mouth to know it her.
5111111;1r1)'. the Sll-lpt‘ of a leg or some
other feature may be all the intorma-
gon a jumping spider needs betore it
knows what it is looking at. The smell
of blood seems to be what makes the
sprder expect to see a mosquito. but
what visual cues does Ewvarcha use to
dentity by sight its preterred prey, a
blood-fed temale mosquito?

To answer this question, Jackson and
his colleagues appear to have been
mspired by another famous figure of
horror films. 1r Frankenstein. They
present Evarcha with dead mosquitoes
mounted m hte-like poses on corks.
The bodies are otten a combination of’
ditferent body parts taken from male
and female mosquitoes. They then sit
back to see which composite creatures
the spiders try to attack. The experi-
ments seem to be showing that the
antennae and shape ot the abdomen
are especally important features. Males
have hairy antennae with a teathery
look. Females don't have hairy anten-
nae. Blood-fed temales have distended
abdomens and Evarcha is more likely to
atack these females than ones that
ITHVC slender abdomens. However, a
fat-bellied female with a male’s teath-
EIY antennae is  Jess likely to be
atacked than a fat-belljed temale with
her own) antennae, but more likely to
Eiaiftﬁlfi::?d [h;l'll an intact male or an

' ale with a slender abdomen.
mli“":)‘:\;;:l'iFr.nlkcnstc‘m, \l;lc.kson and
-, ”N- ’t (: not try to reanimate the
mosq’um)»c.t.lf - they animate virtual

S for
Mhiature Ty
\v;]rcht,S

Lvarcha to watch on a
screen. The  spider
these

chaemcras as 1f the

and

digital  mosquito
y were the real thing

this "
s allows the researchers to

Many |
mtd’PUthe them more precisely than
g oo - ;
gether  mosquito body
pal'[’s' ] Y
Altl 5 :
ough Evarcha leads a life with

Vamp; .-
Piric overtones,

Dracula is at least
““@phoricy|ly

a spider, as he spins a

u
RE AUSTRALIA SUMMER 2003 2004

web of deceit for the unwary Rentield
and makes him his slave. Like his mas-
ter, he develops a craving tor blood, but
like Evarcha, he prefers it packaged m a
fly. He pleads to Dracula, " You will sce
that | get lives, not human lives buc
simall ones, with blood m them™. Well,
no matter how you get it, the blood 18
the lite, Mr Renfield.

FURTHER READING
Harland, 1D.P & Jackson, R.R., 2002,

Influence of cues from antertor medial eyes of

virtual prey on Porua timbriaca, an
arancophagte jumping spider. ). Exp. Biol.
2035: 1861-1868.

ain, S., 2002, Bloodlust. ™New Scientist
14 December 2002 44447,

Evarcha culicivora is a jumping spider that
sucks the life out of ‘flies’, especially
mosquitoes that have been feeding on
vertebrate blood, including that of humans.
This tiny vampire lives around Lake Victoria
in Kenya and Uganda.

Wesolowski, W& Jackson, R.R.. 2003.
Evarcha culicivora sp. now, a miosquito-
cating jumping spider (Arancae: Salticidace)

from East Africa. Annales Zoologier 53:

133-338.

D SIMON 1. POLLARD 1S CURATOR
OF INVERTEBRATE ZOO1LOGY Al
CANTERBURY MUSIEUM, AND SENIOR
Friiow N 11 SCHoo O1
BIOLOGICAL SCIENCIES AT [HI
UNIVERSITY OF CANTERBURY, IN
CHRISTCHURCH, NEW ZFALAND,
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BEING HUMAN

yam

The most dependable and regular food deliveries would have

come from females foraging for plants like yams.

LL FAMILIES HAVE THEIR SECRETS,
and it is the same even for our
oldest. For example. we thought
heads of the earliest human  tamilies
were men who went out hunting to
bring back food for the wife and kids.
Indeed meat trom the hunt has been
touted as the critical ingredient that set
us apart from our primitive ancestors,
fuelled larger brains and provided the
recipe for family life as we know it. A
proud father bringing home the fanuly
meat order is the central image ot the
‘hunting hypothesis’, and accepted by
many as the driving torce for the evolu-
tion of higher intelligence, better tech-
nology. larger body size, dedicated
mothering, dependent children, nuclear
fannlies, the sexual division of labour,
and rapid expansion of human ancestors
trom Africa to eastern Asia. It all hap-
pened thanks to the first hunters, our
tounding tathers...or so the story goes.
Now the secret 1s out. Combining the
results of archaeological and modern
cultural studies, James O'Connell (Uni-
versity ot Utah) and colleagues have
revealed what really happened. First of
all, the ‘hunters” were most likely scav-
engers, snatching bits of carcass trom
fierce predators. And furthermore, what
meat they managed to scrounge was not
taken home, but processed on the spot
or close by.
To gain insight into the ecology and
behaviour of early humans about two
million ago, O'Connell’s

years team

studied the Hadza, a small population of

traditional hunter-gatherers that hve in
arid Fanzama.
While meat provides Hadza familes
with about half the cotal kilojoules

savanna  woodlands in

needed over a year, hunting or scaveng-
ing big game 1s far trom reliable on a
day-to-day basis. Hadza men on average
acquire only one large kill for every
month of hunting days—certainly not
enough to feed the family. And, it these
modern hunters with greatly superior
technological weaponry (bows with

projectile-tipped arrows and spears) can-

10 gain insight into
the ecology and
behaviour of early
humans, O’ Connell’s

team studied the
Hadza, a population

of lunter-gatherers
that live in Tanzania.

not achieve high hunting and scaveng-
g success, then how could our ancient
ancestors armed with a few rocks and
faced by even fiercer predators?

Work with modern foraging groups
also hits at how our ancestors might
have  butchered, packaged and trans-
ported scavenged or hunted prey. For
example. some researchers have ;lll‘gucd

that limb bones would have been A=

BY RICHARD FULLAGAR

1

A

ried away by hunters with
attached—a kind of jnside-
bag. But this is not

hunters do. Instead they

mem
O Carry.
what ||]0dern
SIIP mer o

the large bones, which thiey

" find
’ t
heavy to lug more than , few me N
s . re
O’Connell and  his teany C'"‘efl“s'
arefully

analysed bones left behind by
at their tempor

the Hagy,
’ ary bll[Chering stands
They studied the range of animalg th.
number of different bone e d

Parts,  the
damage and cut marks on bone, where
the bones accumulated on the i
scape, ;md. how  often large carcasses
were acquired. They then compared
this with 19 archacological sites in i
East Atrican Rift Valley, dated between
1.2 and 2.6 million years old, all wigh
large mammal bones (imostly cow-sized
ungulates) and all but two with stone
artetacts attributed to Homo erectus (=
ergaster).

Most of the archacological sites con-
tained the heavy head and limb bones,
which, according to modern studies,
would indicate they were not that far
from where the animals were originally
killed. Bone breakage patterns, and the
relative numbers of cuts and carmvore
tooth marks. suggest scavenging rather
than human hunting. and in some cases
indicate that early humans aggressively
snatched (rather than passively acquired)
carcasses from predators. The high fre-
quency of pelvic bones also sugges®
carnivores were driven oft soon after the
kill, simply because hips are very medt-
rich (some more than others, as We all
know) and the first bits to be constimed.

o ar
In most cases, though. 1t 15 not cle

R (G ) ]l?-
whether early humans or other sc ‘Mf g
kill site hrst.

ing carnivores got to the
Illfd[

Sometimes, the first human )
. - 1y raa ards
thieves (all worthy of Darwmn A
bone P']‘f'
archaeo-

contributed themselves to the

The original idea that these i
| | ses Wdd
logical sites represented home base ;
erroneous him
but on thc‘
ic diversity ©
J\'C‘

based not only on the
bones-as-carry-bags idea,
high number and taxonom
the bones, which were thot
been collected from various habitats 1€

jo1L.

! 3 locatio!
amassed in one central (home) ¢ S
Hadza putcheriia
More

hering

1(_{]1( o h

modern
stands also share these features:
old butc y
\(l'c‘"n5

hungr™

However,

over, both modern and {
sites are tound near stredams. J”;i
atrract many chirsty animals an

iL]
2003 20
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rs looking for an casy meal
never camp by streams because it
v too dangerous to do so. We
c:re.fore assume  that the carly
ological sites were not home
erther.

old theory argued that change to
sler, drier climate led to the spread
me-rich savannas. which tavoured
game hunting. as indicated by the
arace of large and diverse bone
mulations n the carly Pleistocene
aeological record. Morcover. male
wisioning of meat led to big brains,
elligence. large size and other dis-
tively human traits. The new theo-
however. argues that chmatic change
de for a patchier environment with
ttered water holes. thus presenting
ore concentrated scavenging oppor-
nities for early humans and. impor-
ntly. making them more archacologi-
v visible. In other words. early
mans didnt all of a sudden start eat-
gmeat. They and their ancestors were
dbably picking at it for ages: it’s just
at evidence for it becomes more obvi-
s around this tme. And it true, then
at was probably not the prime mover
) this phase of human evolution.

So. if men weren't ‘bringing home
e bacon’, Women.
‘Connell and colleagues propose that
e most dependable and regular tood
cliveries

who were?

would have come from
males foraging for plants like vams,
ﬁich have been superabundant on the
frican landscape for millions of vears.
emale foraging patterns, particularly
Y grandmothers, would have freed
_1Ughter_s to have more children, and
oured the evolution  of post-
Nenopausal longevity (where women
Ve bevond their reproductive vears).
)ellaycd maturity—a characteristic first
nfdlcated by tooth eruption schedules
Homo crecrys children—and mcreased
ody size (from a longer
rowth) ;

period of
OHSequc\,V(?l;l‘Id have f()llol\\'ed. as natural
o 11“5- M;llc‘hunnng 1$ 11(?1'1)1;11—~
these d'*(' to't‘xpl;nn the evolution of

stncavely
TS, but they .
qll?l”y by ft’l]l‘
Finally, why
UISUIt of e
the family: p,
food than

human  lite-history
can be accounted for
ale foraging.

did men bother in the
at it it wasn’t to support
Perhaps 1t was less tor the
M tor the spectacle. Snatching

Napy
"
CEAUSTRALIA SUMMER 2003 2004

meals trom ferocious lions would have
been a great way to prove a man’s com-
petitive ability to other muales. earnimg
him prestige. high status and, ultmately.
mating  partners  (see “Show-offs and
Pay-ofts™, Nature Ausr. Autumn 2002).

These ancient tamily secrets may  be

disturbing for the male breadwinners ot

today. For example, how much ot ther
act is just competitive display for status?
Maybe the new theory will be shrugged
off, as a bit of unkering with the histori-
cal details. Certainly for halt the worldy
populaton, the idea of Woman the
Gatherer, as opposed to Man the Flunter,
being the dniving torce tor human evolu-
ton will come as no surprise.

FURTHER READING
O'Connell, |.E, Hawkes, K. & Blurton

A 65-year-old Hadza woman from Tanzania lifts
rocks in pursuit of tubers. Foraging by women,
especially grandmothers, may have been the
driving force behind the evolution of modern
humans.

Jones, NG, 1999, Grandmothernn gand
the evolution of Homo crectus. J. Hum.
Evol. 36: 461-485.

O'Connell, |.#, Flawkes, K., Lupo, K.D.
& Bhurton Jones, N.Gi., 2002, Male
straregies and Plio-Pleistocene archacology. .
Hum. Evol. 43: 831-872.

DR RICHARD FULLAGAR 1S A SINIOR
ROESFARCH FELLOW IN ARCHAEOL OGY
Al THE UNIVERSITY OF SYDNEY. HE 1S
PARTICULARLY INTERESTED IN
ARCHAEOL OGICAL INDICATORS Of
IHUMAN BIHAVIOUR.
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THE SECRET

True hiue

LIFE OF PLANTS

One of the richest colours, and historically most prized,

of plant dyes is indigo.

N THE LATE SEVENTIES, | DYED MY
post-hippy shoulder bag orange by
boilimg it i a slurry of grey-green

lichens. These were lichens that had

once clothed the few granite rocks
stranded i farmland around Yapeen, in
central Victoria. | soon realised that che
shoulder bag as a4 male fashion accesso-
ry, and lichens as the basis of a dyemng
mdustry, were unsustamable, alchough
I'm sure both wall come back, eventu
ally: What conumues to trigue e,
though, 1s the tact that a green plant, o

lichen, produces an orange dye.

It turns out chat che green ot chloro-
phyll, present m all green plants and
lichens, retamns its colour for only a tew
hours after extraction. Other chenncals.
often masked m the hiving plant by
chlorophyll, are longer-lastng,
although many require the addinion ot'a
fixig agent, called a “mordant’, such as
potassium alumnnum sulphace (alum).
One of che richest colours, and histon-
cally most prized, of plant dves s mdi-
go. It takes about a month of soaking
and termentation to exuact a dark blue
from the stenis and

preciprate green

BY TIM ENTWISLE
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Indigo has been used as a ¢
years. Ve Tor thousang, of

leaves  of certain tropical

Indigof,
speares. And that's JUSt the d’}x’Q!t'm

. start
colour transtormation of the

Dried patties nfmdlgo-pre

o Cipitate
be stored tor m ¢ cn
ANy years, by
= 0 t thcy
dre

o and rehydrareg for 5
second fermentation dup,
¢ whicj
1 the

blue ¢

eventually crushed

colour changes trom

Cloth soaked for a fo yelloy:

W nutes thig
solution emerges green, turning by,

‘ ¢ 2
soon as 1t leaves the )k

aline solution
and comes m

contact with ar. The
‘21””‘ can be redipped up 1o five timies
tor a d.n‘kgr blue, and once air-dried the
c:olour will Tast as well ay that of your
favourite blue jeans (which were once
dyed with natural indigo). No mordant
18 required.

Indigo. or indicum, 15 extracted from
a tew species of Indigofera. but mostly
Dye Indigo (I tinctoriad) m India ana
Asta, and Aml Indigo (1. suffuncosa) m
South and Central America. It has been
used as a dve for millennia throughout
Asia, but carly  Europeans. without
access to mdigo, had to find alternatives
tor this most majestic ot colours. The
purple robes of Roman rulers. for

example. were  coloured trom  the
mucous  glands  of local  molluses
(murexes)—1.200 idividuals  were

required to produce each gram of pur-
ple dve. But once traders discovered
mdigo, Europeans couldn’t get enough
of 1t. Local plint substtutes such @
‘woad™ or “pastel’. from L fctond:
were nferior products. and the EUW'
pean empires of the ume L‘\‘[‘lbll\ht‘d
mdigo  plantations therr Americat
colonies. and m Indu. At e peak.
20,000 tonnes of mdigo “hricks” passet

Muarscilles mto  Europe ant
in 1897, [ndu

planted W d_]

through
north Atrica cach year.
had 1.7 mulhion hectares

_Pmof.

Indigofera tnctoria. 1 elatively fade- ol
ot choice for {

it became the colour
In a bizatte

unitorms ot many armnes. fought
N ) « fouyl
twist, some ot these same arnies lies

- oversupp
wars over local shortages or ovel Pr

ot indigo.

The indigo trade
more subdued. The tirst ¢
Botamst of” Victora, Baron

von Mueller, considered Indigoh P
N (Jll&‘en

1 spedt

1 M
m Australia

;()\'L‘l'll“l“m

Ferdinaie
ol tipcle”

rid to be a natve of northert
, “ un
land, While there 1s a herbanti
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m Endeavour Raver dated 1882,
ecies 18 now considered to have
troduced mto Australia, possibly
cassan traders betore European
ent (but such arnvals are notori-
dithicult to prove). Blue is certain-
colour used only m more recent
original art, and the tirst inhabitants
Australia don’t seem to have extract-
indigo trom Indigofera tinctoria, 1t 1t
as here. Nevertheless, this speaies. and
b a lesser extent Indigofera suffruticosa.
s well naturalised’ today m northern
ustralia. In the absence ot Indigofera
wtoria trom New South Wales, Gover-
or King was advised trom Britam to
Itivate and extract dve from our com-
on local species, Australian Indigo (1.
wstralis).  The

scribed as “any other colour than

dve  extracted  was
ndigo”. and the mdustry never grew
vond a trial in 1803, Some vears later
ut too late for King) it was demon-
rated that good-quality indigo  dve
ould be obtamed trom the Australian

Other Australian native  plants do
ontain a range of dyes. mostly vellows,
rowns, greens and reds, but seldom
lue or purple. One of the few report-
d sources of blue dye is the tflower of
he native-garden tavourite “Happy
anderer’, a cultivar of False Sarsapar-
lla (Hardenbergia violucea). The resulting
olour has been described as “grev-
lue’. There are other blue-tlowered
ustrahlan plants. and the blue-purple
berries of species such as Qoray or
33\»’1(15011’5 Plum (Davidsonia pruriens).
he Ash Quandong (Eleaocarpus reticula-
ts) and Blue Lilly Pilly (Syzygium oleo-
) could be the source of some indi-
go-like colours. However, if there are
any such colours trapped within the
green stems ot Australin plants. they
re not well known.

Back to the burgeoning world market
mdigo. In the 20th century, the
demand for blue jeans and  grey-blue
orker’s clothes could never have been
t by natural indigo cultvation alone.
1 even greater impetus to find a svi-
tic analogue was the frustration of
ther European countries wich the
lish domination of the world mdigo
€t. A suitable alternatve (which, as
most things in modern life, was a
I' or petroleum derivative) was

FAUSTRALIA SUMMER 20032004

Australian Indigo (/ndigofera australis). Despite initial findings, good-quality indigo dye can be

obtained from the Australian species.

1880 by
chennst Adolt von Bacever. It took a fur-

discovered m the German
ther 20 vears and nullions of dollars of
research for a cost-cttective process to
be developed.

Today. natural mdigo 1s sall produced
and used mosmall quanoues. Because
Indigofera extracts contamn several other
pigments, such as Indigo Red. the
resulting colours are more complex and
vartable, and to some more mteresting
and beauttul. The colour of the dye
also depends upon the local varant ot
Indigofera used and where 1t grows. The
most sought-after hue m the Middle
Ages, tor example, came trom a Bagh-
dad plantavon ot Indigofera nmctorra. And
for some. the coppery sheen produced
after ronmg or pounding cloth dyed
from ‘natural’ mdigo s parucularly
devotees

alluring.  Undoubtedly  most

are drawn to a combmation ot the

alchemy. the delight at watching the
colours transtorm. and an appreclation
that just as everv individual plant s dit

ferent. so every batch ot mdigo dve pro

duces a ditferent colour.

FURTHER READING
Balfour-Paul, [, 1998 Indigo. Brinish
Museum Press: London

Delamare, B & Guinean, 8., 2000
Colour: makimg and usig dves and
pigments. Thames & Fudson: Landor

The Handweavers and Spomers: Guilid o)
Victorta, 1974, Dvemakimg with
Australian flora. Righy: Adelaid

DTt ENTWISLE IS DIREC TO]
OF PLANT SCIENCES AT THE Ry A
BOTANIC GARDENS AND DOMALS
IRUST, SYDNEY.



EUCLID: Eucalypts of Southern Australia . ‘ ‘
CD ROM. Second edition by M.1.H. Brooker, AL Slee, R Connors and SNL- [y, CSIRG

Publishing, Vic., 2002, $110.00 rp.
DAL OF TWO WL -KNOWN BOOKS, Field guide to cucalypys,

: Volumes
CD on eucalypts of the south-cast. Eucalypes are oft
HPt en

v species, and the EUCLID interactive ke |
) v,

ris C s AN U

and 2. and supplants an earlier

tricky to identify because there are so man

plus clear photographs of leaves, flowers. fruits, sceds, trunks and whole trees m this D, are 5
great help. ltis clearly organised and casy to use.

The technical language will deter non-botamsts. In describing, for example, the Jeayes of

Mottlecah (Encalyptus macrocarpa). these words are used: amplexicaul, cordate. concoloryys

emarginate, mtersectional, and subcrenulate. Although all but one ot these words are defined iI;

the glossary, this kind of language will dismay many amateurs tor whom simpler words are oftel

available, for example ‘stem-clasping’ tor “amplexicaul’.

The authors of this CD do not accept as valid all recently named cucalypt species, interpreting some as varieties Ofexisting
species. Nor do they accept the split tfrom Eucalyptus ot the genus Corymbia. Most naturalists won't complain about that, byt
botanists will. Even so. this is an immensely valuable reference tor anyone serious about 1dentifying eucalypty (and related
Angophora species) in the southern half of Australia. covering 690 species in all.

—Tim Low

i Handbook of Australian, New Zealand & Antarctic Birds. Vol. 6. Pardalotes to Shrike-thrushes

QIEJSUTRA/{‘l{QﬁD Ed. by PJ. Higgins and [ .M. Peter. Oxford University Press, Melbourne, 2002, 1,225 pp. $395.00 rrp.
& ANTARCTIC ) -
BIRDS 1L IMPORTANT  HANDBOOK  OF  AUSTRAIIAN, NEW ZEAIAND & ANTARCTIC BIRDS

(HANZAB) series continues with more passerines (songbirds) in this, the sixth, volume. It

treats 107 species, which include such well-known birds as pardalotes, scrubwrens, thornbills,
robins, whipbirds, babblers. whistlers and shrike-thrushes, as well as many less familiar ones. All species
are illustrated in 37 colour plates painted by several artists.

The lavout of the species accounts remains the same as that in previous volumes. with sections on

field identification, habitat. distribution and population, threats and human interactions. movements.
tood, social organisation aviour. voice: breedi ,
” _ _ SR QI -.md behaviour, voice. breeding, plumages and moult, measurements and
weights, ageing and sexing, and geographical variation. These accounts serve to present not only what is known about these
birds, but also what areas of mtormation are lacki . S il : ’ ‘ '
; ) 1 e lac km-g. Thus. some tamiliar species receive 20 or more pages of text. whereas
poorly known ones get as tew as tour pages. Flopetully, by identitving areas in which we are knowledee deficient HANZAB
will stimulate workers to imvestigate our less-known birds. a
ow about
jterest

Although the price of these volumes is high, the series remains a critical reference for anvone who wants to kn

Australian and New Zeal: birds Al f i B o E ;
/ ind birds. T will fall outside the price range ot many people. but no-one with a serious 1

should lack access to it. With the next volume, this impressive work will be completed

WALTER E. BOLES

AUSTRALIAN MUSEUM

* How to Dunk a Doughnut: The Science of Everyday Life
By Len Fisher. Neidenfeld & Nicolson, London, 2002, 240 pp. $35.00 rp
OSTPEOPLE, ESPECIALLY THE YOUNG, WONDER ABOUT HOW ANID WIHY THINGS WORK: ang

SOMCTIMES dN ANSWET fTOMm your parents of ** Fisher
Jret e L 2 . 15
) parents of “just because™ really isn't good enough. Len

nws with How to dunk a do
| : » tohut.
Fisher first hooks the reader by asking a seemingly | =

takes over from lazy or uninformed pare
 us nigh*

2s1c question about something many of B X
d. tor the

avman’s terms the reasons .
e o , - . : casons behind the occurrence an
scientifically minded. supplies a concise, quantitanve explanati on at the end of each chapter
N - Ut ¢ cnda of eac "¢ *1.
The book covers topics ranging trom how to boil the . ot each chay
. N ‘ k‘
come back, giving it content to spark the curiosity of eve

take for granted. He then explans in |

o ’ . \'0“.t
rfect egg, to why some boomeranss *

ryone.
MoRrvAN

—JASON
)\/IUSEUM

AUS | RALIAN
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Spiders of Australia: Interactive Identification to Slllll‘a‘mllﬂ o . '
By R.] Raven, B.C. Bachy and LS. Harvey. CSIRO Publishing/ Australian Biological Resoirees Sl
off v D Sty
2002, $89.95 np. .
HIS 1S THE FIRST C1D INTERACTIVE IDENTIFICATION KLY that deals with a major regiong] ¥
- l - : . . o (S . i
fiuma. Its coverage extends from Australia to Papua New Guinea and New Zealangd Thf ker
sents a prodigious eftort of research and compilation by the three authors lW
A pellrici [ . o 51ty
: B e s 1 Q=
based upon web-integrated Lucid Player Plus software and comes w l.l'h~nlll]ltl()us excellent Bagrans
and photographs. as well as distribution maps and explanatory or descriptive (1 )ELTA—generated) no
o . BT B AL P A T . . . . €S,
As a guide to regional s‘p|dcr families and subtamilies, 1t 1s an important resource as the only Up-to-q
Say ¢ ’ ~date

obviously repre

key now available. _
The CD 1s presented in two parts. The first part is an enthusiastically idiosyncratic but intormative introductjon -
the Australian fauna and taxonomy. It includes a checklist of Australian spiders (also available on the net via the

Piders,
. Queeng|ang
Museum as a periodically updated resource) and an anatomical glossary. '

The second part contains the keys themselves. One can clect to dnx‘ctly enter the key to thc_ Mygalomorphae o e
Arancomorphae. However, it unsure about which of these to choqsc. a third option (mth‘crlcontusmgly titled * Australian
Spider Subfamilies™) provides a short key to five “groupings’ including, oddly, the Hypochiloidea, which is not repre
in the Australasian region. Using the keys is quite simple, especally atter doing the tutorial provided.

The CD would have benefited from further editing and testing to tix some typographical, tactual and presentation glitches
noted. Overall, though. this is a very usetul resource for anyone working with or interested in Australian spiders.

—MIKE Gray

AUSTRALIAN MUSEUM

sented

Magpie Alert: Learning to Live with a Wild Neighbour
By Darryl Jones. University of New South Vales Press, Sydney, 2002, 157 pp. $§29.93 rrp.

HAT A GREAT BOOK! Because Australia has few places where Magpies are not found, most
Australians have some sort of opinion about them. The book provides current information
on mainly suburban Magpies, how and why they attack people. and how this can be
managed. Although based around Brisbane, most ot the findings should be relevant elsewhere as well.
It1s also about people and how their behaviour atfects the Magpies.
There are seven chapters, ranging from background intormation to discussions of behaviours. and
o sones ThEIT causes and situations. of both Magpies and their victims. Otten a question or hypothesis is posed
and the reasons or evidence, for or against, tollows. In fact. the book is a good practical example of
the scientific method as well as a study on Magpies. The style is light and conversational and the details tascinaung and
varied. | confess to reading it from cover to cover like a novel. It is a great book for tamilies, councils, wildlite authorites.
naturalists, and anyone who has ever been swooped by a Magpie.
—MARTYN ROBINSON
AUSTRALIAN MUSEUM

= Gliders of Australia: A Natural History

E By David Lindenmayer. University of New South Wiles Press, Sydney, 2002, 160 pp. $34.95 np. )
|
|

HIS TATEST ADDITION TO THE University of New South Wales Natural History series 58

detailed, authoritative and highly readable work tocusing on some of Australias 1most

aceractive yet elusive mammals, the gliders. Ghding has evolved in three difterent grovp®
(families) of possums, which range in size trom the diminutive Feathertail Glider (small enough_m fit
mto the palm of your hand) to the Greater Glider (over a kilogram in weight). This book pr})yldcif
fascinating account of some of the important aspects of the biology and conservation of the 1% 4
Australian species.

Beginning with a discussion of the origins and evolution ot gliding, Lindenmayer highlights 5011.1:
of the special adaptations, including a gliding membrane, gripping pads on the feet, widely spaced cyes (which assist
Judging distance) and the female’s compartmented pouch that cushions young against the nmpact of the mother
Subsequent chapters detail dicts, habitat use, behaviour, lite history and reproduction. The final chapter

i Jandings:
addresses

: X _hellied
conservation and management of gliders and the factors that have led to three species—the Mahogany Glider. Yellow-be

Glider and Squirrel Glider—Dbeing histed as endangered or vulnerable. ..
s 2 . : : . , : is ¢
Gliders of Australia draws heavily on the author’s own extensive experience in the forests of castern Australia. and

extremely valuable addition to the library of natural-history enthusiasts, scudents and professionals alike. LEBY
> ING

—SANDY
MUSEUM

AUSTIRALIAN
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3=2 |
80 NATURE AUSTRALIA SUMMER 200

— |



e
o Jve

| WELFARE

RES

W Wildlife Information
Rescue Service
PO Box 200
FORESTVILLE N%
ph: 02 8977 3333 & 1800 641
i
Web: unne v ires.org.an
Contact: Carol MacDougall
yEE
‘Membership: $40.00

Wildlife Carers Network—
Central West Inc.

PO Box 787

MUDGEE NSW 2850

Ph: 0408 966 228

Contact: Joan Hills

rnm

Membership: $20.00

BIRDS

Birding NSW

PO Box Q277

QVB Post Shop

SYDNEY NSwW 1230
Ph: (29712 1180

Web: wnn.ozemail com. an /
~istobirds

Contact: Barrie

‘Emm

IMﬂllliership: $35.00 per Family

CONSERVATION

Tablelands Frog Club Inc.
Mail Bag 71

YUNGABUR R A QLD 4872
Ph: 07 4096 655¢

Contact: Beryl Davidson
S“Sawm L N |

Membership: §15.00 Single

$5.00 Concession

Tasmanian
Conservation Trust

102 Bathurse Street

Web: wnetcr.org.au

Membership: £30.00 Single
S18.00 Concession §$40.00

Organisation $60.00 Corporate

EDUCATION

CSIRO’s Double Helix
Science Club

PO Box 225

DICKSON ACT 2602

Web: wwnecsiro.au/helix
Contact: Jo-Anne McRae
N}

Membership: $27.00 or $24.00

The Royal Society

of Victoria

8 La Trobe Street

MELBOURNE VIC. 3000

Ph: 03 9663 3239

Web: wune sciencevictoria. org.an
[ I |

Membership: §145

ENVIRONMENTAL
Gecko-Gold Coast
& Hinterland
Environment Council
Gecko House
139 Duringan Street
CURRUMBIN QL) 4223
Ph: 07 5534 1412
Web: wnnngecko. org.an
Contact: Ben Perkins
EEVEEER

Membership:  trom £16.50

Greening Australia

National Organisation

Ph: 1900 930 834

Web: wiew.grecainganstralia.org.an
Membership: Membership is
State/ Territory coordinated.
please contact your State/

Territory ottice for more details.

National Parks Association

of NSW

Level 9. 91 York Street

SYDNEY NSW 2000

Ph: 029299 0000

Web: wwnenpansuz org.an

Contact: Tara Cameron
aEEen

Membership: $55.00 Adule

£65.00 Houschold £30.00

Concession

National Parks Association
of QLD
PO Box 1040
MILTON CENTRE QLD
40064
Ph: 07 3367 0878
Web: wwnw.npaq.org.au
Contact: Leon Misteld

ane
Membership: §45.00 Single

$67.00 Family 8$25.00 Studene

MUSEUMS

TAMS—The Australian

Museum Society

6 College Street

SYDNIEY NSW 2010

Blyy 02932006285

Web: wunamonline.net au s rous/

Contact: Alison Byvrne
aEvEEn

Membership: 888.00 Fanmly

$70.00 Smgle $52.00 Concession

d! Across Austraha there 15 a0 network of actve socicnes., large and simall, local and national, that exast to turther the cause of the subject that you hold
Jear. Whether your spectal interest 1 conservation, birds, science, national parks, bushwalking or a particalar group of annmals, there’s 4 society for you.
ear. g

The Waterhouse Club

SA Muscum

North Terrace

ADELAIDE SA 5000

Ph: 08 8203 9802

Web: wunvaaterhouseclub.org.

an/whe

Contact: Mary Lou Simpson
ENimEn

Membership: $90.00 Family

£70.00 Smgle

NATURAL HISTORY

Dinosaur Club

Australian Museum Education
6 College Street

SYDNEY NSW 2010

Contact: Kate Cox

REPTILES & AMPHIBIANS

SA Herpetology Group

C/- SA Museum. North Terace

ADELAIDE SA 5000

Ph: 0419 806 890

Contact:  Gavin Kluske
aEEEn

Membership: $28.00 Adule

$24.00 Concession $32.00

Fannly

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

B Nature Australia magazine

B Seminars
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Snake Charmer
e found this dead snake in our
o Ipswich front yard one morning
(photo enclosed). It had bite marks on it that
1 assume were inflicted by a Cat. The snake

had white scales on its head, but the rest of

the body was a beautiful shiny black. It was

46 centimetres long. 1Whar sort of snake is
this, and is it poisonous?

—CHARMAINE WENCK

IeswicH, QLD

. The photo shows a White-

o crowned Snake (Cacophis harrier-
tac). Itas an egg-laying member of the
venomous tamily of snakes called the
Elapidae. But unhke death adders, nger
snakes, taipans, black snakes and brown
snakes, this species 1s not considered
dangerous due to 1ts small size and inof-
fensive behaviour. It grows to a total
length of about 50 centimetres.
Snakes  occur 1n
woodlands and forests along the cast

White-crowned

coast of Australia trom the viemity of
Townsville to north-eastern New South
Wales. They are nocturnal and hence
suscepuble to nocturnal predators such
as Cats. They feed prunanly on day-
active skimks, which they probably find
sheltermg beneath leaf hicter.

Like the other three members of 1ts
genus, this species has an interesting
threat display. When contronted by an

82

White-crowned Snake (Cacophis harriettae).

mtruder, the snake raises the tront of its
body vertically oft the ground with the
head at a rnight angle to the body and
slowly swavs. In dim light, the pale
crown with 1ts dark central area gives
the appearance of a snake threatening
with an open mouth. Unfortunately,
this behaviour didn't work for vour
snake.
—AILEN E. GREER
AUSTRALIAN MUSEUM

- 3
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The Trouble with Puggle
What do you call g l’d/)y chidng
o a baby ”"”)‘1’“& or g hab';
nmonotrente? )

—MARGO] CRrAbN K
M()NTROSE. Vic

A' ‘Puggle’ is a term that Was firg;

o used to refer to echidng young
by Peggy Rismiller, who studiés the
Short-beaked Echidna on Kangarog
Island. In fact, it's a term she ysed near-
ly 11 years ago in this magazine (

i »\'amre
Aust. Spring 1993), two years

after igs
debut i Awustralasian Science Magazine

In her 1999 book The echidpg: Aus-
tralia’s enigma, she proposes that the
term be used for baby monotremes a
general (in other words, for the Plaey-
pus as well).

However, "Puggle’ is also the trade-
mark name tor a soft toy and series of
children’s books, registered by the Bar-
ber tamily, tfrom Victoria, in 1979, The
toy bears an uncanny resemblance to a
baby echidna. There has been some
contusion about whether the proposed
name for baby echidnas came trom the
toy. or whether 1t was independently
derived. Either way. the facts are this:
the Barber family was the first to use
the name and, sice then, it has been
used to refer to baby echidnas.

And the Platypus? In 1998 Brisbane’s

A baby Short-beaked Echidna (Tachyglossus
aculeatus).

2004




uty Kindergarten wrote
ahan Museum, proposing
‘plateena’ (based on a combi-
t ‘platypus’, and “pateenah’.
g a Tasmanian Aboriginal name

o

gg).- A note about 1t was written
following vear in Australian Geo-
aphic (July=September  1999).  In
arch 2003 the Sydney Morning Herald
ran a story on the birth of Platypus
nvins at Taronga Zoo and reterred to
them generically as “puggles’. As far as |
know. though. ‘plateena’ is the only
name that has been proposed specifical-
Iy tor a baby Platypus.

If you speak to monotreme workers,
most prefer not to give special names to
the yvoung of echidnas or the Platypus.
Call chem ‘nestlings” when they are n
the nest, or ‘pouch voung™ when they
are in the pouch. they sav. One of the
organisers of the Monotreme Sympo-
sium, held i Sydney i July 2003, went
50 far as to declare the meeting a ‘pug-
gle-free zone'!

But language. hke the Platypus and
echidnas, 15 an evolving thing. And if
the words ‘puggle’ and ‘plateena’ are

used often enough. they will eventually
become absorbed nto the lexicon.
Indeed. the editors of the next (fourth)
cdinion ot The Macquaric Dictionary
already have plans to mclude the word
‘puggle’. Apparently they will cre the
registered trademark of the soft toy as
the dervanon. As for its detimtion—
well, they haven't decided whether it
will be the name for a baby echidna. or
the name tor baby monotremes m gen-
eral. At this stage echidnas look set to
win the label, but this may well change
turther down the track.

—G.H.

Answers to Quiz in
Nature Strips (page 20)

1. Cutworms 2. Gennany 3. Spear-
throwing device 8. Groote Eylandt
5. National Acronautics and Space
Administration 6. Tiwo 1. Frilled
Lizard 8. Burrowing Bettong

9. Bonobo 18. 1080 (‘ten-cighty’)

¥

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 Famous
Australian birds. Spring's Pic
Teaser was a toad bug
(Nerthra sp.).

JOFIRN FIRLLS  SNATURE ML

—
On-line
secure

ordering

1000’s of
books on
our website

P.O. Box 345
Lindfield NSW 2070
booksofnature.com

12 865030
4158098

oksofnature.com
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We offer a choice of practical

Whether you're a beginner or a
seasoned bushwalker, TWE offers
a unique range of integrated
services so you can experience the
best of Tasmania’s wilderness.

solutions to make your bushwalk
smoother: transport from Hobart
to all National Parks; a range of
comfortable accommodation;
quality equipment for hire; and
gourmet food for the track. Pick the
service you require or take a fully
guided tour that includes all these
features. It's up to you!

Ring for a free brochure on 1300 882 293
or check out our website www.bctas.com.au
for further information.
Let us do the legwork
so you can do the walking! - -
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THE LAST WORD

He predict that introduction of the Devil will suppress Fox mmnbers

through competition and direct predation.

BOUT 430

Tasmanian

YEARS AGO,
Devil
mainland  Australia

and can now only be tound m the

I
became
extinet on
southernmost State. Conventional wis-
dom has 1t that the Dingo drove the
Devil from the mamland, as well as its
now fully deceased cousin the Thy-
lacine. Equally plausible. though, is the
idea that miproved  Aboriginal  tech-
nologies and population expansion at
around the same tume that Dingoes
were introduced (4.000 vears ago) led to
mcreased predavon on Thylacmes and
Devils. But whether Dingoes, or Abo-
rigines leading tradiional  litestyles.
were responsible. neither are now pre-
sent in most of south-castern Australia.
European Austrahans got nd ot them
both. Consequently, there 1s a prima facie
case for the remwoduction ot Thy-
lacines and Devils. Ot course, this s
impossible for the extinet Thylacine,
but not so for the Dewvil.
Remtroduction, like extinction, can
have unforescen consequences  and
betore proceeding we would need vig-
orous debate backed up by sound
empirical analysis. The problem is that
European Australians have forced a new
equilibrium on the Australian fauna and
tor many species the balance 1s precari-
ous. Adding a new player will attect this
balance. conceivably sending  other
species into the abyss. However, in this
case, we prcdict that the addiwon of
another the
mamland will reduce ovenll predation

Carnivore  to Australian
on endangered species, countenntunive
though this may seem.

Our argument is founded on the con-

cept  of ‘meso-predator’  release.
Removing the top predator trom a sys-
tem relaxes pressure on the next largest
(the “meso” or middle predator), allow-
ing it to increase in abundance. Because
the preferred prey of this predator never
exactly fits the profile of the one that
was removed, the aftects on prey species
will be asymmetrical. A classic example
of meso-predator release 1s that of the
Dingo and the Fox.

Removing the Dingo trom much of

Australia has benetited the Fox, and the
overall environmental impact may have
The

twotold. Although the Dingos diet 1s

been  detrimental. reasons are
flexible, it typically takes larger prev
than the Fox. Thus, the two can coex-
1st. but i addition to suppressing Fox
numbers through competition, Dingoes
are lhikely to kill Foxes where they
encounter them. A balance is struck.
with  Dingoes tavouring larger prey,
Foxes taking smaller fare. When Din-
goes are taken out ot the equation, pres-
sure on larger prey, such as big kanga-
roos, is relaxed. However, predation on
smaller species will soon mcrease as Fox
numbers rise. In addinon to increased
top-down pressure through Fox preda-
von, smaller species are squeezed bot-
tom-up, as growing numbers of large
kangaroos ecat into their resource base.
Semantic the
Dingo 1s ‘natve’ aside, its persecution

debate over whether
may have done more harm than good.
and turther moves against it should be
considered in this broader context. Cer-
tamnly, many ccologists see the Fox as
teral enemy number one tor Australia’s
native mamimmals.

BY STEPHEN WROE & CHRISTOPHER JOHNSON
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Are we sure that bringing back the
Devil will help shift the balance in
favour of our most vulnerable species®
No. Remtroduction cannot  proceed
without robust experimental support.
Devil=Fox interactions must fust be
examined within enclosed areas. Even
then it might be argued that, because
cach community is unique, demonstrat-
ing that Devil reintroduction may be
beneficial in one part of Australia is no
guarantee it will not impact adversely 1n
other regions. Whatever the outcome
of such experiments. they will le_:ld to
deeper insight into the ecology of both
Devils and Foxes. In light of the recent.
potentially catastrophic introduction of
the Fox to Tasmania, as well as [h_e
intlicted by this
depressingly adaptable pest © m.nlll-l”.d
ight well worth hav=
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