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The Antilopine Wallaroo (Macropus
antilopinus) appears to be holding its

owninQ land's tropical
woodlands.
PHOTO BY DAVID WEBB.
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have a thing for sea urchin
skeletons—their delicate patterns,
muted colours and extraordinary
symmetry. I always look out tor
them along beaches, often washed up
amongst the kelp. However, I'm
ashamed to admit that, beyond what |
learnt in First Year Biology, I knew
very little about the live animals. But
thanks to Jane Williamson, tfrom
Macquarie University, I now know a
lot more. They play a complex and
important role in the ecology of marine
ecosystems but are also soughtafter for

their roe (eggs). Jane hopes to address

this imbalance with the development of

echiniculture in Australia.

well, at
least for the sex lives of animals—as it

I also have a thing for sex

seems does Chive Marks (Nocturnal
Wildlife Research in Victoria) who
managed to videotape, for the first
time, Common Wombats mating in the
wild. The sometimes-shaky hand-held
mfrared video footage shows the
comical, if not violent and repetitive,

lengths wombats go to tor sex. The

male chases the female around, bites her

on the bum, either gets a kick for his
troubles or rolls her over tor some sex
on the side, and then theyre oft again
tor more chasing, biting, mounting,

kicking and mating. Wombat sex was

3 3

Seaurchin spawning.

up front

once thought to be confined to the
burrow but this film tootage confirms
that what wombats really want is space.
It just goes to show how little we still
know even about common animals.

Jo Isaac, from James Cook University,
looks at another common animal, the
Common Brushtail Possum, but ones
with a penchant for the beach. These
adaptable possums have taken to life on
Queensland’s Magnetic Island amongst
the granite boulders, which make a fine
substitute for tree hollows. And with
little competition on the island. they
are thriving. Jo is studying these beach
brushtails with an eye to extending her
knowledge to management of pest
possums i New Zealand.

Bats are i the spotlight again, but
this time we look at how they respond
to ftorestry practices. We also learn
about lite in the tropics for the
Antilopine Wallaroo, the aggressive
antics of the Noisy Miner, plants that
stretch the limits of lite, and the long
and the short of human hair. Plus
lots more.

“
G Con (LA
— GEOR A HICKEY

Editor



Antilopine Wallaroo Uncovered
Meet Austrahas only large macropod
restricted enurely to the tropices.

BY EUAN RITCHIE

A

Hedgehogs of the Sea

Sea urchins play a pivotal role m the

ccology of marine ccosystems, vet we are

only just begmning to understand them.

BY JANE WILLIAMSON
32

Beach Brushtails

The way Common Brushtail Possums
have taken to lite on Magnetie [sland
18 testament to the adaprabihiey of

the species.

BY JOANNE ISAAC

40

Bats on Tracks

How do bats respond to changes m
torest structure atter loggimg?
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Wombat Sex

Discover the uncommon sex lite ot the
Common Wombat.

BY CLIVEE A, MARKS
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Miner Misdemeanours

As much as we'd love to hate them,
we've got to admire those Notsy Miners.
BY STEVE VAN DYCK
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RARE & ENDANGERED

Beautiful Nursery-frog

Restricted to the nusty uplands of
Thornton Peak i northern Queensland,
the trog with the beautitul belly s
particularly vulnerable to global
warnnng.

BY CONRAD HOSKIN

20

WILD THINGS

Genes for Beans

Australian plants have a lot to otter when
it comes to improving the world's crops.
BY TIM L.OW

22
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Insect Gallery

Stunning images of weevils, beetles.
moths and thes.

BY GUNTHER SCHNMIDA

64

GLOBAL SPOTLIGHT

Squirming Fleshy Tentacles of Doom
When it comes to food-cating
compentions. the Star-nosed Mole 15 a
winner.

BY SIMON 1) POLLARD

68

BEING HUMAN

Naked Apes Letting Their Hair Down
Long har, short hair, no hair: head hair,
body hair, facial hair, pubic hair. What
does it all mean?

BY RICHARD FULLAGAR

10

I HE SECRET LIFE OF PLANTS
Immortal Plants

Long-hved clones dwart previous
estimates for oldest living plants.
BY TIM ENTWISLE

12

THE LAST WORD)

Fertilising the Greenhouse

Predicted etfects of increased greenhouse
gases range trom the bengn to the
cataclysnic, and such uncertamey s
delaving adaptive responses to global
environmental change.

BY DAVID BOWMAN
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Lady's Man?

I emjoved Richard Fullagar’s

article on the “Little Lady of

Flores™ (Nuatre Aust. Spring
2003). However, I'm
curtous as to why Peter
Schouten’s illustration ot
Hobbit (Homo floresiensix)
was of a male when the
partial skeleton on which 1
was based was temale.
—GiINA BAlLey
QUEANBEYAN, NSW/

Woman the Hunter

I must correct the
commonly held assumpoon
iterated by John Davidson

his speculative Letter
“Menopause and Mothers-
m-law™ (Nature Aust.
Winter 2005) chat “humans
are unusual m that only men
are able to hunt™. Davidson
need look no turther than
Australia to see that
Aborigmal women were,
and m many areas sull are,
keen hunters, regularly
providing their fannhes wich
meat as well as vegetable
tood. Desert women hunted
reptiles. marsupials ot all
kids. Digoes, certam birds
and, since their
introduction. Cats. They

Mona Chuguna hunting goanna in the Kimberley.

q

used hunong and digging
sticks and, often, spears (but
not woomeras). Their
husbands hunted similar
anmals and, rarely, Emus.
Coastal women hunted

land anmals and went

fishing, as they sall do. Thewr

mentolk also hunted turtles
and Dugongs.

Aborigmal literature
mcludes many accounts ot
women hunong. The role
of the grandmother had
less to do with protecting
the virtue of her peripatetic
daughters-in-law than
with looking atter children
while the vounger women
went food-gathermg.

She also contributed to
the family economy:
women m their fifties and

sixties may no longer spear

Natunrl

Dingoes or kangaroos, but
they sull track and kill
reptiles and, on the coast,
catch tish.
—PAT LOWE
BROOME, WA

Upside-down Shower
Readmg a Letter m a back
1ssue of your magazine
(Summer 1995-96)—about
Black-taced Cuckoo-
Shrkes having a *bach” ma
reminded me of an

ﬁg tree
‘mcrdent” my husband and |
witnessed m the summer ot
2002, Tt had been very hot
and dry tor a long tme,
Geelong being a dry area
generally. Then, one day,
we were treated to a
magnificent thunderstorm,
which we watched from the
sateey of our outside hving
room. From where we
stood we could see the
clecerical wires i the street
ot our backyard neighbours.
And there we saw seven
Galahs hangimg upside
down with all cheir teathers
Hluttied out. bottoms up,
wings spread out and
mverted., just hike our
grandchildren on the
trapeze of their swing set.
The birds were obviously
allowing the torrennal ran
to wash away the dust.
parasites cte. accumulated
over all those dry weeks.
They did e all i wmson,
and tor the same length of
ume. How I wish 1 had had
a camera on hand to record
this extraordmary event. It
Just goes to show that
retirement has s rewards.
Previously we never had the
tme to Just watch the birds!
—FbFRANCINA P POSTUMA
Corio, Vic,
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Saltwater
Crocodile.
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HOT TO CROC

The nesting season of the
Saltwater Crocodile
(Crocodylius porosus)
extends from October to
May. spanning the wet
season of northern
Australia. As a result,
summer 1s peak breeding
tme. so vou should be

even more caretul it yvou're

planning to visit any
tropical swamps around
this nme.

Nesting occurs 1 a
variety of habitats, from
riverbanks to swamps.
Female *Salties” build a
mound nest using
vegetation and mud. mto
which they lay 40-60
reduce the hkelihood of
cees being drowned by
rising floodwaters.
Females stay with their
eggs, protecting them

cees. The rased nest helps

1 KIRE

trom predators. Still,
despite all this care and
attention, on average at
least 80 per cent of eggs
die during incubaton.
Atter about 90 days,
dependimg on nest
temperature, the baby
Crocs start to emerge trom
the eggs. In response to
their cries, the temale digs
open the nest and gently
caries them i her mouth
to satety. The nest
temperature will also have
determined the sex of the
babies—the closer the
temperature 1s to 32° €,
the higher the proporton
ot males: the turther away,
whether hotter or cooler,
the higher proportion ot

temales.

Water-rat.

For more about these
awesome predators, check
out Australian crocodiles: a
natural istory (2002) by
Grahame Webb and
Charlie Manolis.

YOU NOT-SO-DIRTY RAT
“Look at the size of that
Sewer Rat!™ As mistaken-
identity cases go. it fairly
understandable. but sull
untair. Yes. the Water-rat
(Hydronys chrysopaster)
really s a large rodent. but
1ts considerably more
appealing than vour
average muroduced Sewer
or Brown Rat (Ratris
HOIPCQICHs).

Up to nearly 40
centimetres in body

length and boasung a

distinctive, thick, white-
tipped tail that adds about
another 30 centimetres,
the Water-rat looks more
like a small otter. Indeed,
it was
once known as an Otter
Rat and, sadly, like
the true otters, 1t was
enthusiastically hunted for
its thick. waterproot pelt.
Such was the level of
hunting that it eventually
became Australia’s first
protected rodent spectes.
What's more, it behaves
like an otter, too. It a
superb swimmer, diving to
catch its food—mostly
fish, crustaceans, large
aquatic nsects and other
arthropods, and molluscs.
Shelled tood is typically
taken to an exposed site
such as a log or sand bar
and there dismembered
and caten—the discarded
hard parts are a telluale
indicator ot 1ts presence.
Water-rats can breed at
any time of year, but
typically voung are born
n late spring and summer.
Females construct their
nests in burrows in the
banks ot lakes, rivers,
crecks and other bodies of
water. An average litter
consists of three or tour
voung, but can be as high
as seven. The young are



Rounded granite boulders created by exfoliation.

suckled tor about tour weeks
and remaim with their
mother tor up to four more
weeks. And by the age of
tour months. some temales
will be

ready to start breeding
themselves.

To learn more about these
appealing rodents, visit
www1.healthycountry.com/
CCScience/TB/Hydromys-
chrysogaster

NATURE'S SEASONAL
BOMBS

Have vou ever been around
an area of granite on a very
hot or cold day and heard a
resounding “crack” Iike a rifle
shotz Don't worry, vou're
not being used tor target
practice—its the rocks
themselves that are
exploding.

Granite, hke other igneous
rocks that have tormed deep
mside the Earth under high
temperatures and pressures. 1s
prone to a weathering
process known as extohation.

As the rocks are exposed by
weatherimg and erosion of
the overlving material, their
mternal pressure is reduced.
which causes fine expansion
cracks to torm. These enable
water to get mto the rock.
where 1t reacts chenically
with the minerals, leading to

turther propagation of the

cracks. It gets cold enough.

the water can freeze., causing
the cracks to expand.

sometimes violently.

The mterior ot the rock s
farrly well msulated trom the
sun’s heat by the laver above
and doesn’t expand or
contract at the same rate as
the outer surtace. So on hot
davs too. the weakened
outside laver can suddenly
(and loudly) separate from
the underlving cooler lavers.
[n rounded granite boulders.
the layers often tlake off
concentric lavers, just like
onion skins, so this process 1s
called onion-skin

weathering.

All this explosive
extoliation is good news for
the local tauna and flora.
The extoliated layers,
whether sull attached or
laving on the ground below,
make great shelters tor

msects, spiders and reptiles.

[n addinon, the process
hastens erosion of the rock
and frees up minerals and
trace clements essential for
plant growth.

For more, sce
www.gpc.edu/~pgore/geclogy/ -
history_lab/weathering.php 2
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Preserved holotype of the Stout Infantfish.

FROM THE COLLECTION

This is the current holder of the

title of world’s smallest
vertebrate. At just 8.4
millimetres in length, the
largest known specimen of the
Stout Infantfish (Schindleria
brevipinguis) is smaller than
many insects. Males mature at
Just 6.5-7.0 millimetres.

This is one of only six
specimens, all collected by
Jeff Leis (Australian Museum)
in water ranging from 15 to 30
metres deep in coral lagoons
near Lizard Island. All but one
were collected in summer, but
this probably has more to do
with when ichthyologists do
their fieldwork than the

BT "

species’ biology.

Infantfishes retain many
characteristics of larval fish,
such as a lack of pigmentation,
relatively large eyes and a
reduced number and size of
fins and teeth—hence the
name. The ‘Stout’ part refers to
the deep body compared with
the other two described
species of the genus. Even so,
it's the lightest known
vertebrate, with a weight of
Just one milligram.

For more about this
miniature marvel, check out
www.amonline.net.au/fishes/

fishfacts/fish/sbrevip.htm
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To Bee or Not to Bee

heres something very

endearing about
European Bumblebees
(Bomibus terrestris). With their
big. tuzzy bodies. theve
about as close as msects get
to bemg cute and cuddly.

And theyre particularly
appealing to some
horticulturists, who would
love to see them allowed
mto Austraha to help
pollinate cherr crops. But
ther requests have been
rejected due to tears that
they may harm Austrahan
ccosvstems, primanly
through compention for
nectar and pollen with
native insects and birds. and

Are European Bumblebees a threat to Australian wildlife?

reduced seed production n
natve plants. The
horticulturises counter

that the bees would do
hetde damage as they preter
mtroduced to native

plant species.

But do thev? The
evidence for this supposed
preference is pretey sketchy,
so Andrew Hingston
(Umversity of Tasmania) set
out to see 1t it was real or
not. Working i a garden i
the suburbs of Hobart,
where a fteral Bumblebee

population has been

established tor over a decade.

Himgston momtored the
bees™ toraging preterences

approxnmately every 10 davs

NA R

between November and
March when they are most
common. He simply walked
through the garden at 30-
minuce mmtcervals between
dawn and dusk for cwo days,
noting the tlowers on which
he first saw cach Bumblebee
(Aust. [ Zool. 53: 29).

Atter determinming the
abundance of cach ot the
ditferent types ot tlowers. he
calculated the number of
Bumblebees observed
toragimg during each study
period per 1,000 tlowers tor
both native and mooduced
species. When he compared
these data he found that the
bees showed no real
preterence at alll Indeed
their preterred plants
mcluded both natoive and
mtroduced species. So.
endearimg as they are,
Bumblebees look set to
remaim undesirable aliens tor
the toreseeable future.

—G. T,
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Marsupials See Red
ustralia’s marsupials have
long had a reputation for

bemg the primitive cousins

of placental mammuls. In
recent vears. however,
scientists have been building

a ditterent evolutionary

picture of our marsupials,

with mcreasing evidence
revealing several unique
spectalisations.

The latest breakthroughs
mvolve the way they see the
world. Rescarch headed by
Catherine Arrese
(University of Western
Austraha) has demonstrated
a colour-vision system m
muarsupials that is as well 1t
not more. developed than
our own.

Arrese and her team have
recently shown the presence
ot three ditferent types of
cones (colour photoreceptor
cells) in the retna of the
Quokka (Setonix braclyis)
and Southern Brown
Bandicoot (Isoodon obesithis)
(Proc. R. Soc. 3272:791).
Most mammals possess only
two cone types (that s, are
dichromatic). Previoushy,
only primates were known
to have the three-cone
condition (trichromacy)
now being reported tor
marsupials.

Having three cones allows
the perception ot a wider
range of colours than the
two-cone svstem. One cone
tvpe detects shorter
wavelengths, from
ultraviolet to violet: another
detects long wavelengths. n
the red region of the
spectrume: while the third
cone tvpe. which detects
middle wavelengths, 1s most
sensitive to green light.

This study builds on
previous discoveries ot
trichromacy n the Fat-tailed
Dunnart (Sminthopsis
crassicandata) and Honey
Possum (Tarsipes rostratus)

Marsupials, like the Quokka, join primates in full-colour vision.

(Curr. Biol. 12: 637). The
pl'L‘\'CllCC ()" [hl'L‘C cone t‘\'pL’ﬁ
i four phylogenetically
distant species mdicates that
trichromacy is a common
feature among the Australian

marsupials.

—K.McG.

Copy-catting Elephants
here’s a saving that it vou
live with a cnpple long

enough, vou hmp. This

rubbing oft™ ot habits

(whether good, bad or

inditterent) certamnly applies

NATURE AUSTRALIA SUMMLER 2005-2006

to overseas travellers who
adopt the accent of their
host country. And 1t now
also apphes to elephants. two
ot which have been found to
copy the sounds of their
neighbours.

The first case involved a
ten-yvear-old female African
Savanna Elephant (Loxodonta
africana) called Mlaika. who
was heard makig strange
sounds while Iiving i senn-
capuivity 1 Kenva. about
three kilometres trom the

busy Nairobi=Mombassa

highway. When Peter
Tvack (Woods Hole
Oceanographic Institution)
and colleagues analysed
recordings of her calls. they
tound them to be nothing
like the grunts and rumbles
of other African Savanna
Elephants. but a near-perfect
match to the roar ot a
dhistance truck (Nane 434:
433).

The other case involved
Calimero, a 23-vear-old
male African Savanna
Elephant that had hved for



African Savanna Elephants copy the sounds of their neighbours.

I8 vears alongside nwo
temale Asian Elephants
(Elephas maxins) i
Switzerland’s Basel Zoo.
Rather than enutoing the
normal grunts of his own
language. Calimero was only
ever heard to make the
chirp-like vocalisations
tvpical of Astan Elephants.
Comparison of the
spectrograms of Calnnero’s
chirps and that of his Asian
room mates showed the
match to be remarkable.
These are the tirst known

examples of vocal learning
and mmiery m a terrestrial
mammal other than
primates. Vocal nimiery also
occurs m birds, bats and
dolphims, and studies have
suggested it helps strengehen
mdividual bonds within the
soctal group. Even though
Mlnka may have got it
wrong by mimicking an
mmanimate noise, sounding
like vour neighbours appears
to have 1ts advantages.

—G.H.

10

Chewsy Termites
TCI‘mitL‘\‘ are L|lli(c Chonsa‘}'
about the wood they
much on. both i terms of
1ts size and tvpe. Presumably
this allows for ditterent
species to live m the same
arca without compettion.
Bue what has alwavs puzzled
rescarchers s how termites
can quickly tell so much
about a certamn piece of
wood. given that they are
bhnd.

Theodore Evans (CSIHRO).
Joseph Lar (ADFA/UNSW)

and colleagues ottered
termite workers
(Cryprotermes domesticus)
pieces of pine that were
cither 20 or 160 millmetres
m length. This parncular
species of termite showed a
areater preference tor the
shorter preces. chewing
significantly more and
deeper tunnels mto the
wood (PNAS 102: 3732).
The rescarchers suspected
termites used vibrations to

choose benween the sizes. so

they recorded the sound of
termites chewmg meo both
small and large pieces of
wood. and then plaved these
recordings back to the
termites. When the signals
trom chewing a large piece
of wood were plaved mto a
small prece of wood. the
termites would stop their
tunnellmg: and when
vibrations from cating small
pieces of wood were plaved.
the termites sprang into
action. regardless of the size
of the wood they were m at
the tme.

Termites generate
vibroacoustic signals that
bounce oft the interior of
the wood and back through
the body of the msect.
bringing mtormation about
the size of the wood. The
lower the trequency, the
larger the piece of wood and
therefore the less desirable.
Evans ¢r al. suspect that the
termites have “cars’
(vibration-detecting organs)

on ther teet. This research s

NATURI

not only of interest to die-
hard termite fans but could
also be used I\y pest
controllers. All they would
have to do 1s to play
recordings of termites
chewing big bits of wood
(which they dont ike) mrto
intested parts ot a house and
the termites n theory

should pack up and leave.
—AT.

White-Arse Pigeons
here aren’t too many
places to hide m the sky.
so s a good idea to have at
least one trick up vour
sleeve to throw predators oft
the tranl.

Feral pigeons (Rock
Doves. Colunha livia) exinbi
a range of plumage
colourations including the
“wild variane, which is blue-
grev with a white rump
patch between the base off
the tal and lower back.
Interested i how the

various plumage

AUSTRATTA SUMNMER
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Peregrine Falcon chases a white-
rumped pigeon.

combinations attect
predation in a population,
and m what advantage wild
colouration nught convey to
its owners, Albert Pallerom
(Harvard Umiversity) and
L‘()“L‘nglc.\‘ studied the
frequency of cach of six
pigeon phenotypes among
the fatal vicums of Peregrine
Falcons (Falco peregrinus).
They tound that, although
most plumage types were
captured 1 the same relatnve
proportions as they occurred
n the population, only one
dead pigeon in 50 had a
white rump, despite
comprising over 20 per cent
of the populanion (Narure
434: 973). To contirm their
observations, the rescarchers
swapped the rump plumage
ot 756 pigeons. They found

that previously white-

Australian Ethical Balanced Trust

Units In the trusts are offered and issued by Australian Ethical Investment Ltd (‘AEI') ABN 47 003 188 930, AFSL 229949

rumped pigeons were killed
1 the same propornons as
the other colours, while
newly whites had greaty
mproved survival statisties.

Because no pigeon can
out-tly an attacking

Peregrine Falcon (which

can getup to 1537 metres per

second). and because all
pigeons pertorm the same

evasive rolling manocuvre to

avoid attack, Pallerom
suggests that the flash of
white must somehow
distract the predator, giving
the pigeon an added second

or so to make 1ts escape.

— IS,

Living with Giants
s cientists agree that the first
Australians must have

hved alongside many large

(now extinet) birds, repules
and marsupials, collecuvely
called megatauna. But how
long chd the relanonship
lastz How did they cope?
Some have argued that the
relationship went sour quite
quickly, but not all can agree
exactly when humans tirst
arrived i Australia
(certanly by 45,000 years
ago), or when each
megataunal species became
extinet (few it any survived
the glicial extremes
30,000-20,000 years ago).
While there is no direct
evidence that Abongines
even hunted megatauna,
Cattord Miller (Unmiversity of
Colorado) and colleagues
support the theory that
Aborigimal ancestors who
first colonised Australia
madvertently moditied the
vegetation by burning the
bush. They argue that
Aborigimal fires devastated
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pickings of specialised
browsers like Genyornis
newtoni—a giant bird almost
twice the size of today’s
Emu—whereas the Emu
survived on a less fussy diet
(Science 309: 287). The
scientists studied thousands
ot cggshell tragments,
determimmyg their ages and
also extunct diets (by
analysing sotopes). and
concluded that Genyornis
apparently ceased layving m
several parts ot Australia
about 45.000 vears ago.
Atter then, only Emu
cggshells are found.
Others argue that
mcreasing artdity plaved a
critical role 1 the
vegetation changes. and that

Genyornis actually survived
until about 30,000 vears ago,
co-existing with humans in
Australia for at least 15,000
vears. New evidence comes
trom Cuddie Springs (south-
castern Australia)—an
ancient lakebed where
thousands of stone artefacts
and megataunal bones have
been tound in discrete lavers,
dated to benween 28.000 and
36.000 years ago.

Some scientists have
doubted the mtegriey of the

site, suggesting that older

bones have worked themr way

up to vounger sediment
levels. However Clive
Trueman (University of
Portsmouth) together with

Judith Field and colleagues

Genyornis newtoni was a giant bird, nearly twice the size of an Emu.
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(University of Svdney)
recently studied the
ceochemistry of the bones.
;\'hifh acquire trace amounts
of rare carth clements that
indicate whether fossil bones
have remained in their
original position after burial
(PNAS 102: 83R1). They
found that some bones had
moved around in lower
(older) units, but argue
against mixing ot bones in the
successive archacological
lavers with stone artefacts and
extinct megatauna (Genyornis,
Diprotodon, Sthemrus and
Protenmodon).

The archacologists argue
that the fate of the megatauna
was driven by continental and
global climate change. and
was out of the hands of
humans. They support the
theory that humans may have
had the grants tor dinner but
Aboriginal ancestors cannot
be guilty of erther megataunal
or environmental genocide.
Instead. they tend to blame 1t
on the weather.

—R.E

Seahorse Balls
In the strange lite of fishes.
one of the strategies used
by those species that fertilise
externally is to produce huge
amounts of sperm tfrom large
testes. This helps reduce the
chance of a temale’s eggs
being tertilised with sperm
trom another male (sperm
competition), and reduces the
mpact of dilution of sperm
by seawater. But in seahorses
and pipetishes (Family
Syngnathidae), some species
tertilise externally while
others tertilise internally.
The males of all
syngnathids have the
responsibility of carrying the
cgas somewhere on their
bodies. But whereas those
thought to fertlise Cpas
externally carry them
attached to the skin (in

NATURI

Entelurus and Nerophis
pipefishes) or in shallow skin
depressions (the seadragons),
the internal fertlisers brood
and nurture their eggs in a
substantial brood pouch
(scahorses and Syngnathus
pipetishes). In the pouch
brooders, the temale lays her
cggs directly into the male’s
brood pouch, which he
tertihses internally. This
makes 1t vircually impossible
tor another male to tertilise
that particular temale.
Charlotta Kvarnemo
(Stockholm University) and
Leigh Stmmons (University
of Western Australia)
predicred that the externally
fertilising svngnathids would
have proportonally larger
testes than those that fertilise
mternally. To their surprise,
however, they tound no
ditference (Biol. | Linn. Soc.
83: 369). The researchers
boldly question a long-held
assumption of external
tertithsation 1 syngnathids,
which holds that males
“‘decorated” with untertilised
cges must swim through a
cloud of therr own sperm to
tertilise then. They mstead
suggest some radical new
wayvs of tertilisation. Perhaps
the temale brushes up
against the nale just long
enough to fertilise cach
cgg betore she attaches it o

the males body. In other
words, 1ts not what he'’s got
that’s mportant. but how he

uses 1t.

AT

Noisy Reefs
T o fish and invertebrates, rects
can be like nomsy
underwater cities: hubs of
mtense acuvity trom which
the “chattering” of busy
nurie lite-torms can be
detected in the surrounding
water for many kilonetres.
Now University of

Edimburgh biologist SrcpllCll
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The sounds of the reef lure young fish.

Sumpson and colleagues
beheve this clamour mighe
be mportant m lurmg tish
and mvertebrate larvae out
trom the persuasive pull of
ocean currents to the reet
homes where they setde
ready for adult lite.

They tested the theory in
a recent series ot
experiments on patch reefs
constructed from coral
rubble in waters oft Lizard
Istand, at che northern end
of the Great Barrier Reef
(Science 308: 221). Nightly
tor almost a week. the
researchers plaved snapping
shrimp sounds and fish calls
on halt the reets while
leaving the others silent.

They then measured the
level of new recruits to each
site trom two key reet-fish
tamuties. the cardimalfishes
and damselfishes. They
tound considerably more
larvae trom both tamilies

had settled out of the water

NATURL AUSTRAIIA SUMMIER

column to take up residence
on the noisy reefs compared
with the silent ones.

Next the researchers
mvestigated whether high-
frequency and low-
ﬁ‘L‘L]llL‘l)C}' reet chateer
resulted i different
recruitment levels.
Damseltish species showed a
preference tor reets with
high-trequency
(predommantly shrimp)
sounds, while cardinalfish
larvae seetled on reets wich
high- and low-frequency
(tish) sounds in equal
numbers.

The research raises
questions about the
potential impacts ot noise
pollution from marine-based
human activities such as
shippmg and dnlling tor
minerals. And it could also
lead to the development of
new ways to restock
depleted marine reserves.

—K.McG.
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Giant Eagles of Middie Earth
n Tolkiens Loxd of the
Rings. Middle Earth 1s

mhabited by giant cagles

that swoop in to rescue

Frodo from the dangers of

Mordor. The idea of

monster-sized cagles tlving

around New Zealand on

‘The Lord of the Rings tilm st

might seem like a tancitul

1dea. Yet, according to

recent DNA research. 1t s

not that far from the truth.
Only 300 vears ago, New

Zealand was home to one ot

the Largest birds of prev ever
to have graced our skies.
Now extnct, Haasts Eagle
(Hlarpagornis moorer) had a
wingspan up to three metres
and weighed as much as 15
kilograms. This hierce
predator launched brutal
attacks on moas, thghtless
birds that weighed up to 200
Kilograms vet were
defenceless aganst aerial

assault.

To learn more about the
cagle’s evolutionary history,
Nichael Bunce (Oxtord
University) and colleagues
extracted DNA from 2.000)-
vear-old fossil bones and
compared 1t with DNA
tfrom 16 extant species
(PLoS Biology 3: 1), Thev
expected to tind the extinet
bird closely related to the
large Australian Wedge-
tuled Eagle (Aquila anday).
The results showed that.
while 1t did have an
Australian ancestor. its
closest relanve was the Litte
Eagle (Hlicraaerus
morplmoides). which at less
than one kilogram is one of
the world’s smallest cagles.
Stranger stll, their common
ancestor hved only about a
million vears ago. which
means that Haast's Eagle
mcreased m werght by 10 to
15 times i this reladvely
short pertod of time. Such a

rapid change m size s
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Haast's Eagle, with its wingspan of three metres, attacks a pair of moas.

unprecedented in
evolutionary records. And
the fact that it occurred ina
species still capable of tlight
makes 1t even more
remarkable.

So why did Haast’s Eagle
grow so big, so quickly? The
rescarchers say ats likely to
be due to the size of their
prev and the absence of
mammahan predators.
Ruling the roost. with no
competition from mammals,
Haasts Eagle would have fed
unhindered on its island
paradise. That s, unul
humans came along.
Archacological evidence
shows the cagle died out
withim two centuries of
human settlement. so any
grant cagles seen Hyving over
Middle Earth today belong

14

n the realms of fantasy.
—K.H.

Friendly Foxes

OOKING FOR A NEW PET?

How about a Fox?

Brian Hare, from the Max
Planck Insatute n Leipzig,
Germany, studied Foxes
(Fidpes vulpes) i Sibena
where they were bred to be
friendly towards humans.
Over 45 vears, the Foxes
have come to resemble
Dogs. with floppy cars.
multi-coloured coats and
curly tails. And they can
even read human body
language.

Hare hid food under
containers. and when he
pomted towards the food.
the Siberian Foxes found it
casily. It sounds simple. but

NATURE AUSTRAITA SUMMER

Pet Foxes: a friendly Fox is a smart Fox.
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the ability to guess what a
human s thinking (that tood
1s under the container) is no
small accomplishment, and
normal Foxes, Chimpanzees
and Grey Wolves failed the
test (Crrr. Biol. 15:1).

It seems that by breeding
the Foxes to be triendlier,
they accidentally became
smarter. Hare believes the
same thing happened with
Dogs and Grey Wolves.
Dogs are better at reading
our body language than
wolves, but perhaps it wasn't
because we bred them to be
mtelhgent, but because we
bred them to be triendly.
Ants’ Aerial Acrohats

hen it comes to

[n terms of pet potential,
Hare savs the Foxes are not
quite perfect. They hide navigating the jungle
tood under the sota and canopy, many animals find it
leave it there to rot. Foxes in casier to glide through the
| pet store near vou? open spaces and make a
Not vet. quick tree-tall descent.

Squirrels do it, frogs do it

-

snakes do 1t and, 1t now
seems, even ants do it
Ecologist Stephen
Yanoviak (University of
Texas Medical Branch) and
colleagues made this unusual

discovery while working in

Falling Cephalotes atratus ants
can steer themselves back to the
safety of the tree trunk.

Perched 30 metres up in the
canopy, Yanoviak noticed
when he brushed off biting
ants that they'd fall then land
on the tree orunk and climb
back up. These arboreal
ants, Cephalotes atratus,
appeared to be actvely
steering their tree fall. As no
other wingless insects are
known to do this, Yanoviak
decided to invesugate
turther.

By panting the ants’ rear
legs with white nail polish,
dropping them, then
videotaping their fall; the
researchers were able to
track their dive through the
air. They tound that about
85 per cent of ants landed
on the tree, compared with
an expected five per cent if

the Peruvian raintorest. they were falling randomly

[ Brokem Hill's
tbhack

166-170 Crystal Street * PO Box 199
BROKEN HILL * NSW 2880 * AUSTRALIA
Phone: (08) 8087 7800 * Fax: (08) 8088 3813
Email: mail@outbacktours.net

Free Call 1800 670 120
www.outbacktours.net
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- Excellence in Accommodation in City Centre -

| | ROYAL EXCHANGE HOTEL

This elegant, small and charming
Art Deco Boutique Hotel is situ-
ated in a prime location, just a
stone's throw from shops, restau-
rants, gaming and sporting facili-
ties.

Deluxe and Superior rooms are
of the highest standard with
modern ensuite bathrooms and
high standard features.

The Royal Exchange Hotel offers
a lounge and courtyard area for
guests, with an aim to provide
friendly professionalservice

ROYAL EXCHANGE HOTEL

Beoken Hil. Austealia

For Reservations call toll free on 1800 670 160
or visit our website www.RoyalExchangeHotel.com
320 Argent Street Broken Hill NSW 2880
Ph: 08-8087 2308 Fax: 08-8087 2191
mail@royalexchangehotel.com
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What are casuarinas

also conmmonly knovm
as?

Gwion Gwion, Mini
and Wandjma are
examples of what?

How many planets are
there in the solar system?
W har do silviculnises
cultivate?

What is the nickname of

the new Homo species

Sound on the Indonesian

island of Flores?

I which year did the

Chermobyl nuclear reactor

explode?
What objects do some

Sfemale dolphins i Shark

Bay carry on their noses
while foraging?

IWhar percentage of the
Earth’s annosphere is
oxygen?

Nane the protein found
in_feathers, hair and
hoofs.

What type of tree is the
Prison “Iree” in Derby,

1142

(Answers on page 79)

(Nuture 433: 624). On
takeott. the plummeting
ants splaved ther legs to
slow their fall. mereasimg
drag like a parachutst.
Then. to gan control of
therr trajectory. the ants
orientated therr bodies so
ther hind legs poimnted
towards the tree. Incredibly,
[I]C ants were Qll‘() seen to
make 180° turns i nudanr,
sof they missed the
landing. they'd make a hair-
pin turn and ghde m for a
second attempt.

Ghdig s obviously an
advantage tor high-canopy
dwellers ike Cephalotes. 1t
approached by a predator,

the any daredevils can

BASE-jump to safety at four

metres per second without
falling all the way to the

torest tloor.

—K.HL.

Sexy Platypus

" ot only i the Plivpus
weird on the outside, ats

genes and chromosomes are

werrd too, Frank Griitzner

The Platypus is a continual source of wonder—both inside and out.

16

(Austrahian Naoonal
University) and colleagues
have discovered that, rather
than a single pair of sex
chromosomes, the Platypus
(Ornithorlynchus anarins)
has five.

Using tluorescent
‘chromosome paints’ to
identfy and track
chromosomes under the
microscope durig cell
division. the rescarchers
were able to idenufy which
of the Platypus’s 32

chromosomes were

autosomal (imhented equally

by both sexes). and which
determme sex (Narre 432:
913: PNAS 101: 16257).
Most mammals and birds
have one pair of sex
chromosomes. In humans,
temales have two N
chromosomes and males an
N and a Y. while m birds 1
is the opposite. with males
having a pair ot Z
chromosomes and temales a
Z and a WO In Platvpuses.
however, temales have two

copies cach of tive X

NATURE
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chromosomes, while males
have one copy of the five X,
and one copy of tive Ys.
Girtitzner and colleagues
were able to wateh how,
during the process of sperm
formation (meiosis), the ten
marked sex chromosomes
tormed a long chain, all
lining up m perfect
alternating tashion (X1Y'1
X2Y2 X3Y3 X4Y4 X3Y5).
This s the only way to
manage such an unwieldy
svstem, allowing all five Ys
to end up m one sperm (to
produce male ottspring),
and all the Xs i another (to
produce temales). Any
mixing ot X and Y
chromosomes in the same
sperm would lead to
unviable ottspring.
Amazingly. no nustakes
were witnessed i the
hundreds of sperm
examined.

Signiticantly, the
rescarchers tound the X3
chromosome to resemble
the bird Z chromosome,
while the X1 chromosome

Y5 2000



at the other end of the chamn
resembles the human X.
This suggests a completely
unexpected evolutionary
Inkage between the sex-
chromosome systems of’
mammals and birds.
challengmg the long-held
view that the two svstems
evolved mdependently.

—R.S.

Ancient Pubs
B ars 0 the ancient town of
Pompen were not the
dens of iquity they were
thought to have been,
accordimg to archacologist
Steven Ellis (Unmiversity of
Svdney). Previous writers.
ancientand modern.

assoctated bars with

Pompen’s low lite—drunks,

thieves and prosututes

(Pompen brothels are
notorious for erotic
trescoes). but Ellis counters
that bars provided regular
services ke accommodation
and a place to rest. talk, buy
food and drink (food &
History 21: 41).

The problem with
studving bars in Pompen s
that tew food or drink
remains survived the
cruptions of Mt Vesuvius
that buried the a1ty m 79
AD. However, Elhs went
back to the Latin
MSCrIPions, contemporary
books and archacological
structures. and found. ot an
estimated 577 shops, there
were 138 retail outlets with
serving counters. 130 of
which had cookmg and

storage tacthuies. These bars

NATURE AUSTRALIA SUMMER 2003-20006

were frequently placed so
that they faced bustling
meersections. They were also
often tound near temples,
for the convenient purchase
of food and wine otferings
tor the gods. Up from the
main city gates, there were
12 open shop tronts. each
with a bar in full trontal
view of tired travellers
trudgmg up the ll (1 Romr.
Archaeol. 17: 371).

Eat-m or take-away,
bars were possibly more
mmportant than today.
especially tor poorer classes
who were certamly not
diming on the couches we
see pamted on the lavish
villa walls. Eite was not that
good. But the bars were not
that bad cither.

—R_.E

A service counter used to sell food
and drink to the ancient citizens of
Pompeii.

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

www.natureaustralia.net
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THE BACKYARD NATURALIST

Nor only are Noisy Miners highly aggressive, they are,

in- zoological circles, spectacularly (in)famouns for ir.

O MANY FAMILIES THE SATURDAY
paper arrives in the dark to the

piping “win-win-win’ calls of

Noisy Miners (Manoriia melanocephala).
It’s a pity that most of us snore through
that ten-minute session—it is. without
a doubt, the only harmonious thing
miners are capable of doing all day.

But back to the newspaper. Did vou

Noisy Miner

Manorina melanocephala

Classification
Family Meliphagidae (honeyeaters
and Australian chats).

Identification

Drab grey; black crown and
bandit mask; bright yellow beak,
legs and bare skin behind eyes.
Sexes similar; length 26 cm.

Distribution

Eastern half of Qld south of
Laura, throughout NSW (except
extreme north-west); Vic.; south-
east SA; central and eastern Tas.

Biology

Highly saocial, colonies comprising
a few to several hundred birds.
Males and females promiscuous.
Only female builds cup-shaped
nest and incubates 2-4 brown-
blotched eggs. Nestlings fed by

mother and attendant males.
Staple diet invertebrates, nectar
and  fruit  Usually  breeds

winter—-summer.

know that vou can assess the mental

health ot vour family by sorting
through whats left of the Saturday
paper one hour atter ity been disem-
bowelled? From my teenagers 1 tollow
a trail of honey blobs sliding down
images  of people  embellished  with
moustaches, blackened teeth and aug-
My

Olympic chains of welting cottee-cup

mented  breasts. wite  leaves
rings around hacked windows where
mteresting ideas were snipped out tor
her scrapbook. And me, what do |
leave behind? Great tufts of ripped-out
hair—enough every week to stutf a jail
mattress.

The hair s torn out - desperate
deteat. Not so much from my brood’s
crying need of protessional help. but
from the agony the local Noisy Miners
mtlict on me. Each Saturday morning |
tell myselt to relax, sit on the verandah,
wash the Valium down with some good
coffee. slump over the paper and enjoy
the backvard birds. And every nme the
same drama untolds. A rosella might
start: to nibble a lantana berry. or a

Rose Robin might land above me with

a moth. when down they come out of

the blue. like grey sniping spitfires.
snapping and squealing—warriors from
the hooligan rat-pack ot Noisy Miners
driving out anvthing that hasnt got
teathers as dull as their own.

I could maintain my rage with a lot
more dignity it they only brutalised
those birds that were cither attacking
and cating them. or at least stc;llin;{
their insects and nectar. But when tn
poor old dove is nearly nutted for scoff-
g down a few grains of spilt chook
food (the thought of which would

BY STEVE VAN DYCK
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make a miner gag) then sometimes |
feel like reaching for the bazooka
imstead of the binoculars.

Now after observing 20 vears-worth
ot belligerent manners tfrom that veran-
dah, it really is ume I sat down and had
a good hard think about those delin-
quent rubbernecks. But have you ever
tried to be honesty objective when a
true-blue  Aussie 15 being called to
account? Were not talking here about
the introduced chocolate-brown Com-
mon (Indian) Myna (Acridotheres tristis)
that struts around cities and is con-
scionably easier to knock off because it
fills valuable nesting hollows with plas-
tic bags and garbage, making them
unsuitable for a lot natives, and it does-
n't really belong here in the first place.
We are talking about an Australian hon-
eveater as dinky-di as Blinky Bill. How
can we appraise 1t honestly without let-
ung the old school-tie strangle our
objectivity?

Well, let’s introduce a littde science
mto the court room. Are Noisy Miners
unduly aggressive? Volume 5 of the
Handbook (bible) o Australian,  New
Zealand — and birds  (2001)

describes them as “conspicuous, nosy

Autarctic

and aggressive. driving oft all other
avian spectes trom [therr| communal
territory . Not a real good start. It goes
on to document a study trom south-
castern Queensland that actually wllied
up the number of bird species attacked
by Noisy Miners at the one site. Sixty-
five species  were  hammered  and
molested by the miners. mcluding not
only small birds like pardalotes. finches
and other honeveaters (six species). but
grebes.  ducks. parrots (13 species).
herons. cormorants and pigeons. Ecol-
ogist  Doug  Dow  (University  of
Queensland). who did the long-term
research. later described Noisy Miners
as “one of the most pugnacious. dggres-
sive species in eastern Australia” and
documented several attacks where nun-
ers were seen catching and pecking the
heads of other birds (House Sparrow.
Black-headed Pardalote. Sacred King-
fisher) until thev'd killed them. Dow
concluded that the occurrence of asin-
gle species of bird successtully exclud-
mg all other species from its habitat was
“unique”. So the answer to the ques

ton s ves, but not only are Noisy Min-
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Noisy Miners are the bullies of the bird world.

ers highly aggressive, they are, m zoo-
logical circles. spectacularly (in)tamous
tor 1t.

this. more recent

Following up on
bl

studies have shown that, by removing
Noisy Miers trom remnant patches ot
degraded woodland. a major influx of
honeveaters and  sectivorous  birds
occurs within the tirst three months. In
fact. after their removal, species richness
wias up to 16 times greater than in con-
trol plots.

I can teel a shaky hand slowly reach-
mg toward the bazooka barrel. But
wait, be far! Say something in their
detence! How did 1tall get to this? How
does one species of native bird get to
follow humans around wherever they
go...wherever we make backyard gar-
dens, suburban  parks,  golt courses,

landscaped  shoppmg  centres and
schoolyards?

The simple truth 1s that we and the
miners get off on the same  things,
aggression not necessarily bemg the least
of them. But mn our love ot open spaces.
mature trees and nuanicured  lawns we
play nght mto therr hands. And when,
11 OUT CONCErN Lo revegetite areds rav-
aged by new development. we plant gar-
dens tull of nectar-dripping grevilleas
and  bottle-brushes. we  then  provide

NATURE AUSTRAIIA SUMMER 2005-2006
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todder tor more miners to defend.

The success of these pryving stand-
over merchants evidently stems trom
their well-chorcographed  teamwork
that m turn rehies on therr abihity to see
one another quickly. Not having CB or
communication  network

radar. their

] when trees and shrubs intertere
with their lines of vision. so they usual-
v opt tfor tll-trced open space and
avord densely planted areas.

Studies on what makes the miner
community such a roaring success read
like cule ficton. The females pracucally
detest each other but are completely
promiscuous with the males. which all
pitch m to help teed and protect the
chicks no matter who fathered them.
Strong, aggressive, protective males are
so mmportant to the horde that males
23 to 1. Male

chicks nearly always hatch first i the

outnumber temales
clutch giving them that edge i the
ensuing developmental struggle and the
whole group 1s glued together by sing-
songs. corroborees. mass matng orgies.
AUUTCSSION.

baly

gang wartare and pooled

Takimg all this on board. I've decided
to make astand. deal with the problem
and strike a blow ftor samity. T know my
course ot acon will shock and disap-
pomt my tamily and nught be distress-

ing to others, but ity nme tor dithcule

decisions to be made. From  now
on...vou guessed 1t sty m bed on
Saturday morning and read the paper
The

deseribe this as a “win-win’ situation for

there. business  section  would

both stakeholders.

FURTHER READING

Dow, DD.1D., 1977. Indiscriminate
interspecific aggression leading to almost sole
occtipancy of space by a single species of bird.
Emu 77: 115-121.

Grey, M. [, Clarke, NLE & Loyn, RAH.,
1997, lnitial clianges in the avian

contmmunitics of remmant eucalypt woodlands

Sollowing a reduction in the abundance of

Noisy Miners, Manorina melanocephala.
Wildl. Res. [46: 631-648.
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particular case and a general pattern:
lryperageressive behavionr by one sipecies
may niediate avifaunal decreases in
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DROSTEVE VAN DYCK 1S SENIOR
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RARE & ENDANGERED

Beautiful Nursery-frog

On its island in the sky the Beautiful Nursery-frog lives amongst

stunted rainforest, montane heath and boulder piles.

OU MIGHT THINK OF NORTHERN

Queensland as bemng hot, but

standing  here on Thornton
Peak listening to the Beauutul Nursery-
frogs calling m the pouring ram, 1t’s far
from 1t It’s so cold 'm shivering. and
its wet, very wet—just the way the
frogs hike 1t. In the tropical rainforests of
northern  Queensland,  mountamtops
provide cool aslands 1 an otherwise

balmy landscape. These upland retuges

have retained
uwnque  flora and
fauna and there 18
NOW concern

them from predation by ants and other
mvertebrates, but Australian species are
not known to mteract with the voung
atter hatching. (The males of some
New Guimean microhylids transport the
froglets around the forest on their back!)
The Beauutul Nursery-trog has had a
contused taxonomic history. It was for-
merly known as a species distributed
above 700 metres clevation across sever-
al mountain ranges
Cairns. However, 1t
was recently discov-
ered that what we

were callimg Copliix-

regarding the alus concinmuns really
umpact of global ¢h- T/}(’ _\‘p(’(]'("\‘ mcluded owo  dis-
mate  change  on tunct  spectes—rthe
hese  species. 0nly occurs above about ey wide

Peak 18

one such mountain-

Thornton

top and 1t 18 here

that the Beauutul
Nurserv-trog
(Cophixalus  concin-

mis) hves.

The Beauntul
Nurserv-frog s a
member  of  the
microhyhid frog

family, which 1s rep-

resented mo Australia by 16 species
two  generd. Most spectes are small
(approxmmately two centimetres) and all
are terrestrial breeders, laving small
clutches of about 15 eggs m moist leat
litcter or amongst logs or rocks. Tadpole
development 1s visible  within the
cramped contines ot the eggs and tully
tormed froglets hatch out. Males usual-
v tend the eggs. possibly protecting

o

1,100 metres and has
a total distribution
of little over seven
square kilometres.

spread one and a
species restricted to
the misty uplands

surrou Hdil]g

Thornton Peak.
Taxonomic  rules
dictate  that  the

name Cconcinmms s

attached to the
holotype (the speci-
men on which the
description was
based), and this was the species restrict-
cd to Thornton Peak. The common
Beautitul

name, Nurserv-frog,  was
) ¢

given to this species 1 recognition of

the stunning red, black and white mar-
bling of the throat and bellv. A new
name. Cooaenigma (the Tappmg Nurs-
ery-frog). was given to the more wide-
spread species. The two spectes ditfer in

appearance, calls and habits. and genet-

BY CONRAD HOSKIN
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ic data have revealed that they are actu-
ally only distantly related amongst the
Australian Cophixalis.

Resolving the taxonomic confusion
was important as 1t allowed the recogni-
tion of the Beauttul Nursery-frog as a
species restricted  to - the uplands of
Peak.
occurs above about 1,100 metres (the
Peak 15 1,374
metres) and has a total distribution of

Thornton The species only

summit ot Thornton
little over seven square kilometres. On
its island 1 the sky the Beauntul Nurs-
erv-frog lives amongst stunted rainfor-
est. montane heath and boulder piles in
an arca with an annual ramtall i excess
of 3,500

temperature ot just 17.5° C.

millimetres and an average

Although currently abundant m 1t
restricted range, and protected m Cape
Tribulation Naoonal Park within the
Wet Tropies World Heritage Area. the
Beautitul  Nursery-frog has recently
been Disted as a Crtcally Endangered
species under mternavonal  crniterna.
This 1s because, m addinon to bemg
restricted to a tmy area, recent predic-
tons ot the effect of chimate change on
the species are dire. Stephen Wilhams
and colleagues (James Cook University)
have used brochmate modelling to pre-
dict the mpact of chimate change on
vertebrate species restricted to the ram-
torest of the Wet Tropics. Even usmg
the most conservative estmates ot the
mcerease m global temperature over the
next century, the modelhng torecasts
significant range reductions in most of
the species and predicts that the Beaun-
tul Nurserv-frog will be the first to go
extinct—ypossibly within the next few
dL‘f-ldC.\'!

The predicament of this species high-
lights chimate change as one of the
greatest current threats to the persis-
tence of the unmque upland communi-
ties on the mountamtops ot the Wet
Tropics. Onlv through mtensive moni-
toring and research into microhabitat
use, physiology and other aspects of the
biology of these upland species will it
be possible to make intormed conserva-

tion decisions.

FURTHER READING
Hoskin, C.[., 2004 Australian mi:‘r«‘/’J'/’v"‘

Jrogs (Cophixalus and Austrochapermal:

phiylogeny, raxonomy, calls, distributions
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The Beautiful Nursery-frog, flipped onto its
back (below) to reveal its colourful underside.

and breeding biology. Aust. |. Zool. 32:
237-269.

Williams, S E., Bolitho, I:.1:. & Fox, S,
2003, Climate change in Australian
tropical rainforests: an inpending
cnvironmental catastroplie. Proc. 1. Soc.
Lond. 13 270: 1887—-1892.

CONRAD HOSKIN IS A ZOOLOGIST IN
THE SCHOOL OF INTEGRATIVE

Bror oGy AT 11 UNIVERSITY Ol
QUEENSTAND WIHERE TIL IS
COMPLETING 11IS P, ON SPECIATION
IN FROGS OF THE WET TroOPICS.
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WILD THINGS

Qver the years many a plant breeder has tirned 10 our native vegetation

i the quest o enhance a major crop.

USTRALIA HAS CONTRIBUTED VERY
litdde to the range ot world crops.
delectable
Australian
ramtorest  (Macadamia inteerifolia, M.

with  only  the

Macadamia nut, trom  the
tenraphylla, and their hybnds). achieving
any toreign fame.

Thats not much to skite about, yet
theres a little more to the story than
this. Austrahan plants have a more sub-
tle contmbunon to make to world agri-
culture. by vielding up genes to improve
existing crops. Over the vears many a
plant breeder has turned to our nanve

vegetation m the quest to enhance a
major crop.

In a stking example from the 19605
the Australian flora saved one industry
from disaster. During the 19305 4 dis-
case that nfects Austrahian native tobac-
cos—Blue Mould  (Peronospora 1abaci-
na)—spread abroad and bhighted tobac-
co crops m America and Europe.
Because this disease oniginated  here,
some of our native tobaccos (Nicoriang
species) are highly resistant. In complex
breeding trials. commercial  tobacco
planes were  cross-bred  with  several

BY TIM LOW
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Australian native Mung Beans are unappealing
as foods compared with their larger cultivated
counterparts, but contained within their
chromosomes may be genes that help create
better cultivated beans.

nanve species to create disease-resistant
culuvars. This means that every ‘cancer
stick™ you see s partly a native product,
the DNA m the cured leaves containing
genes htted from naove tobaccos—tra-
ditional drugs ot Outback Aborigines.
Breeding work on our plants can be
traced all the way back to the early years
of the 20th century. In 1909 a citrus
Aus-

tahan  rainforest Finger Lime  (Cirrus

breeder i America crossed an

australasica) - with a dwart’ orange,
although nothing usctul came of that.
In more recent trals m Flonda (in the
1970s and 1980s). culovated citrus were
crossed with wild Australian cirus m a
bid to mprove their cold tolerance. Bue
the plants cither did not cross. or the
hybnds died in the cold.

More often than not the Australian
relatives of crops. although in the same
genus, are not close enough to hybridise
treely. Several projects have faltered or
failed because progeny were not torth-
commg. When naove Whld Flax (Linm
mareinale) could not be crossed with
commercial Flax or Linseed (L. wsitatis-
simunt), m the quest tor edible-quahity
linsced o1l all interese was lost.

But some natove plants contain such
highly prnized genes that advanced work
1s underway to extract them. Sovbean
Roust (Phakopsora pachyrhizi). the most
serious  discase  of Sovbeans  (Glycne
max), reduces vields i fields by up o 90
per cent. Austraha has plenty of Soy-
bean relanves and several show high dis-
case resistance. Because that resistance 1s
controlled by a single dommant gene.
there 1s ample mcentive to breach the
genetic barmers. The plant set to vield
the gene is a dainey litde twiner (Glycine
tomentella) found - eucalypr forest in
castern Australia. Monsanto s interested
i this work.

Native sorghums  (Sorghim  species)
show great pronnse tor themr reastnce
to drought. ergot and mtes. and Texas
A & M Umversity has begun work with
the Queensland - government sur-
mount the fertility problems. When
cross=pollmation trials  vield 1o off-

spring the next step s to cluadiue the
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fertulity barrier.
Sturts Desert Rose (Gossypinmn stur-
floral

Northern Territory, happens to be

tiann),  the emblem of the
closely related to cotton  (Gossypimm
species). and not only does it fare better
m the cold than any cotton vartety, 1t
also ofters resistance to a virulent new
discase. Scienusts are very nterested.
Stay tuned.

The Mung Bean (Iigna radiara) 1s an
ideal  candidate  for  cross-breeding
because native Australian Mung Beans
hybridise treely with crop plants—they
are the same species. In the 1980s Bob
Lawn (now at James Cook University)
estabhshed bevond doubt that the wild
Mung Beans growmg i Australia are
natve plants. not escapees trom farms.
At the Brinsh Museum he exammed a
Mung Bean  speaimen  collected 1n
northern Queensland by Joseph Banks
in 1770, proving that the native range ot
the Mung Bean extends trom Asia to
Australia. Lawn hopes to breed hard-
sceded Mung Beans better suited o
Australia’s erratie chmate than existng
Astan forms.

In cach ot these examples any new
culuvar s vears awav. but one striking
new crop s ready tor the world right
now. The CSIROY Steve Svkes works
on disease resistance and tree size n cie-
rus. and he started crossimg mandarins
1981. That

project 1s progressing slowly, but as a

with native limes back m

sideline he crossed a red colour-torm ot
the Figer Lime (which hyvbrdises casi-
Iv) with a toreign hime and with hiede
turther cttort produced a suriking red
The

bush tucker mdusoy has seized upon

truit he christened “Blood Lime'.

this product (even though 1t s only halt
bush tucker), and mterest has also come
from abroad. Citrus growers want new
colours to promote. to match the varted
palette avatlable for stone trunts. and
Blood Lime may have a big tuture over-
SCas.

Apart trom the crops mentioned here,
Rice. Sweet Potatoes and Bananas may
also benetit one day from a native mtu-
ston. Advances m gene technology
merease the prospects ot Australian
genes finding therr way mrto culovated
toods.  Australias  contribution to the
global crop base can only grow and
SrOW.

NATURE AUSTRAILITA SUMMER 2005-20006

The native tobacco Nicotiana excelsioris an important chewing tobacco for Pitjantjatjara people
in central Australia, and one of several native species used in breeding trials to create disease-

resistant cultivated tobacco.

FURTHER READING

Brown, A FH.D. & Bribaker, 1.,
2000. Genetics and the conservation and
use of Australian wild relatives of crops.
Aust. |. Bot. 48: 297-303.

Marshall, D.R ., & Broue, I, 198 1. The

wild relatives of crop plants indigenons to

Austalia and their vse in plant breeding. ).

Aust. Inst. Agric. Scr. 470 [49=15+4.

Davidson, S., 19835=86. Dereloping
g heans resistant 1o weathering. 1Rural
IResearch. 129 28-31.

TiM LOW 1S A BIOLOGIST AND AUTHOR
OF SIX BOOKS. INCLUDING FERAL
FUTURE AND THE NEW NATURLE.
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HAT IS YOUR IMAGE OF
Australia’s topical
savannas? Fiery sunsets,
vast arcas ot golden

rugeed

taly

grasslands. and a spectacular,

and remote wilderness? A reasonable
and common view, but you may also
harbour the romantic notuon that this

mmense  and  relatovely  maccessible

expanse, covering nearly a quarter ot

mamland Austraha, 1s shielded trom the
impacts of humans. Untortunately, this
view is mcorrect. We are presently wit-
nessing a broad-scale dechne m num-
bers of the norths  diverse mammal
assemblage. most ot which s endemic
to the region. This poses a significant
threat to preserving Australias biodiversity.

One mammal reported as being m
the

Antlopme  Walla-

dechine s

oo (Macropus
antilopinus).  Most
large macropods.
contrast to
Anulopmes.  are
thought to  have
mcreased o range

and abundance
since European set-
tlement because of
an crease in the

avatlabihey of graz-

mg  pastures  and
JCCess  to water.
This  makes  the

apparent decline of
Antlopme  Walla-
rO0s puzzling.

Antilopme, mean-

mg antelope-like’,

reters to the head

shape and coat colouranon of this wal-
laroo. And what makes 1t a wallaroo?
Wallaroos are distinguished tfrom walla-
bies by therr larger body size (over 20
kilograms). and trom kangaroos in hav-
mg typically more rounded ears and
bare rhinariums,

The Anulopme Wallaroo 1s Australia’s
only large macropod restricted entirely
to the tropics, makig it of special bio-
logical mterest and paraicularly impor-
tant to preserve from a biodiversity per-
spective. To occurs ma narrow band
stretchimg from
Townsville to northern Cape York m
Queensland. across the top of the
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ANECDOTAL REPORTS OF
Auntilopine declines
are widespread
and come from
a broad spectrum of
the community.

north-west  of

Northern Terntory and into the north-

western Kimberley
Australia. [t is commonly found 1

FegIon of Western
1 low,
undulating savanna woodlands, and 15
ccologically most similar to the Eastern
(;1'0\"K.111g.1r00 (Macropus gigantens). A
disti’nctivc feature of the Antlopme
Wallaroo 1s 1ts gregarious nature. with
group sizes averaging three to tour ani-
mals. Indeed groups of six to ten, and
cven Jggrcgdtions of 20 or more, are
known to occur. Arguably Antilopmes
are the most social of all macropods.
The species also displays strong sexual
dimorphism  (difference body size)
with adult males weighing over 30 kilo-
grams and adult females averaging
20-30 kilograms.

Anccdotal reports  of  Antilopie
declines are wide-
spread and - come
from a broad spec-
trum of the com-
munity cluding
pastoralists,
Indigenous people
and park rangers.
For example. Tin
Flannery. 1 his
book Country
(2004), makes ref-
erence to a conver-
sation with
Thompson Yulijir-
ri, an Abonginal
clder of Arnhem

Land. who speaks

of the decline of

the Antilopine

around  Ocenpelli
(Western Arnhem
Land) and  rells
how his people must now go far to
hunt this species. And a recently com-
pleted CALM (I department ot Conser-
vation and Land Management) mammal
survey of the West and East Kimberley
fatled to record any Antlopine Wallae
roos where they were once plentiful.
The declines are of major concern.
commg on top of the CNISHNG extine-
tions of some 12 per cent of Auseralian
macropods  (typically  smaller-bodied
species) n

recent tmes, However,

ancecdortal reports are obviously pre-
cartous and unrehable wav to ASSCSS Q)
species conservation status, An exten-

sive assessment of the Antilopine Wala-

roo 1s clearly required. a need that my
Ph.D. s currently addressing,

My rescarch aims to umprove our
understanding, and ulumately the con-
servation status. of this little-known
species. | am studving the ecology of
the Andilopine Wallaroo across its entire
Queensland distribution—a log;stimll\'
challenging rask. considering this repre-
sents an area larger than Victoria! My
ficld program theretore requires me
undertake the enormous (but enviable
task of driving all over Cape York n the
north and the Eiasleigh Uplands in the

south, to track down this enigmatic
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macropod.

Specitically, my study addresses the
current distribution and abundance,
diet, habrat preference. reproductve
biology. social behaviour, phylogeogra-
phy. conservation and management of

the Analopme  Wallaroo. There are

three main  tactors ntluencing  the
Queenslaind  environment where

Antilopie Wallaroos are found: cattle
grazing. fire. and extreme ramfall sea-
sonality. characteristics shared by most
ot the monsoonal tropics. My resecarch
ams to determine the relaove impor-

tance and mtluence ot each of these

NATURE AUSTRALIA SUMMER 2005-2006

tactors on Antlopine Wallaroo ccology.

ALFWAY  THROUGH MY STUDY,

70.000 kilometres of driving and
3.500 Antilopine Wallaroos later, what
have I discovered? First, and most pleas-
Mg from a management  perspective,
Anulopme Wallaroo populations appear
to be relanvely stable in Queensland.
Most

dechnes had been reported appear to

sites - Queensland  where

currently support good populations of

Antlopmes. However, based on anec-
dotal reports, this does not appear to be

the case tor populations i the North-

An alert mother and young: the ears are turned
outwards to enhance hearing.
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Pouch-cleaning behaviour by an adult female Antilopine Wallaroo with small pouch-young.
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Antilopine Wallaroo

Macropus antilopinus

Classification
Family Macropodidae.

Identification

Short fur, large black nose, white ring around inside and edge of ears;
males red on back and white on underside; females similar but with grey
through head, neck and shoulders to mid back; males = 50 kg, females av.
20 kg.

Distribution and Habitat
Common but patchily distributed throughout low undulating tropical savanna
woodlands in northern Qld, NT and the Kimberley in WA.

Biology

Seasonal breeder giving birth in wet season; highly gregarious; sexes
segregate outside breeding season; activity crepuscular and nocturnal; feeds
almost exclusively on grass.

ern Territory and Kimberley. This may
be assoctated  with inappropriate  fire
regimes, and T now plan to assess the
apparent  difference  m stabihey of
Antilopine Wallaroo populations across
Australia by surveving these areas as
well.,

In relation to fire ecology. the highest
abundance of Anulopine Wallaroos I've
recorded i Queensland occurs on a
cattle station near Mt Surprise (north-
west of Townsville) m the Emasleigh
Uplands. It has not been burnt tor over
ten vears, and the owner pracuses rota-
tional grazing (where paddocks are reg-
ularly rested). 0 management practice
atvpical tor the region. This suggests
that the Anulopme Wallaroo may be a
Hire-sensitive species. preferring less tre-
quent fires. Considering that much of
northern Australia s characterised by
regular, mrense and late-scason  fires,
this s an importnt finding  from a
manageent perspective.

From a lwiologinxll perspective, 1toas
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the behaviour of Antilopine Wallaroos
that 15 most mtriguing. They display a
behavioural  phenomenon known as
sexual segregation, currently a hot topic
i the ficld of behavioural ecology. T
refers to a situation 1 which males and
females of a species separate into single-
sex  groups when not breeding. In
Antilopine Wallaroos, groups of five to
ten temales. and bachelor groups oypi-
cally consisting ot three to five larger-
sized males. are a common occurrence.

To identity the reasons behind sexual
segregation - Antlopine Wallaroos, |
decided to carry out a vear-long analy-
sis of the behaviour. acuvity patterns
and dict of males and females near Mt
Surprise. m the southern part of s
range.  Physiological  theory  predicts
that temales should have higher meta-
bolic demands than males. due to their
smaller body size and the energetic
costs assoctated with reproduction (for
example. lactation). Because grass 1s a
relatively Jow-nument  tood.  large

quantities and large digesuve ames are

Ritualised fighting between two young male Antilopine Wallaroos. In adult males this behaviour assists in establishing a dominance hierarchy.
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Tropic of Capricorn

Distribution of the Antilopine Wallaroo in Australia.

. Recorded locations
of wallaroos
. Core distribution

Sub-optimal distribution

Peripheral distribution

/
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Saltis often lacking from the natural diet of many large herbivores, and Antilopine Wallaroos
routinely supplement their diet by using cattle licks. This adult female may be gaining minerals by

licking a termite mound.

required. meaning that smaller animals
are disadvantaged.

In collaboration with Peter Fossan, a
James Cook University masters student,
we tound. as predicted by the dict
hyvpothesis. that male  and  female
Antilopme Wallaroos feed on ditferent
types and amounts of plant material.

Grass makes up 85 per cent of the diet

of males and 74 per cent of the diet of

temales, but temales feed on significant-
v more non-grass atems (forbs) than
males (11 per cent compared with three
per cent). Forbs are Ingher i nutrients
than grass, and may be preterentially
caten by temales due to their greater
energy demands. Within our study sice.
torbs less abundant and

were more
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patchily  distnbuted  than  grass. The
temale preterence for torbs may at least
m part explam sexual segregation, as 1t

leads to separation of male and female

groups. Interestingly. on the topic of

nutrient avatlabihty, T have observed a
female  Anolopme licking a termite
mound. presumably trving to access the
mineral sales that had  accumulated
through evaporation.

Flowever, diet 1s not the only possible
explanation tor sexual segregation in
Anulopmes. Other mechanisms, such as
ditterences i the risk of predation (par-
acularly by Dingoes and Wedge-taled
Eagles). social athmues between similar
sex and age classes, or actvity patterns.

may ofter equally plausible hypotheses

NATURI

and remam to be tested. Fenyles with
voung may be more vulnerable o pre-
dation than larger males and therefore
seek safer areas to feed. In addiion,
because temale Analopines are smaller
than males they must feed more often,
resultng i higher levels of activity gng
a split between the sexes withip the
same habitat.

One result of sexual segregation s
that males spend long perods of tme
with cach other, possibly impacting on
their reproductive success. My observa-
vons indicate that a dominance hierar-
chy tends to become estabhshed athip
bachelor groups. This Inerarchy may
establish - the m the

group. and the one most likely to suc-

strongest male
ceed in male—male  competnion for
temales, and ulomately to mate m e
breeding scason. Ritualised  fighting
occurs regularly, mvolving clawmg of
the ground. head theking, wresthng
and wallaroo kickboxing. One of the
more unusual examples of” dommance
assertion I wimessed was an attempted
copulation that lasted more than ten
minutes. between a small and a med:-
um-sized male. wath a larger male
observing.

On the topic of reproduction. my
study has also detined the breeding sea-
son  of Antlopine  Wallaroos m
Queensland. Early in the wet season
(late December). when grass 1s most
abundant and  nutritious  following
heavy rams. voung vacate the pouch.
Adult males then begin tighung and
displaving mate-guarding behaviour
towards  oestrous  females. following
them  for extended periods. Births
oceur towards the end of the wet s
son (March—=April). with young then
remaining in the pouch over the
extended dry season (May-November
as food resources become dcpkm'
ye Very \nmlar
r1-

This pattern appears to b !
. - . e i
for Antilopines in the Northern

; © from {
torv and Western Australia, from

limited mtormation we have.

he
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Thermoregulatory behaviour by a subadult male
Antilopine Wallaroo involves licking the arms to
facilitate evaporative cooling.

lished with a broad range ot individuals
and communities. cluding graziers,
Indigenous people and park rangers. |
have been inspired by the genuine inter-
est that people from these diverse
groups have shown in my work, and the
help and cooperation that they have
extended to me. I am thanktul thac this
is the case as these are the people who
will shape the tuture of our wvopical
savanmnas.

My project is just one example ot the
recent escalacion in research effort that
1s now being directed to the tropical
savannas of northern Australia. | firmly
believe that. although we face many dit-
ficule challenges 1 mamtaming the
integrity of these environments, our
collective  successes indicate we are

heading 1 the right direction.

FURTHER READING

(,‘I'in, 1)‘13,, l‘)«‘f—/'. S()('I‘O-(’(’UIO}\')’ (}fif/I(’
Antilopine Thallaroo Macropus
antitlopmus in the Northern “Territory,
Australia, with observations on sympatric
Macropus robustus woodwardn and
Macropus agihs. Aust. Wildl Res.
[4(3): 243-256.

Russell, 12N & Richardson, B.J., 1971.
Some observations on the breeding, age
stiucture, dispersion and habitar of
populations of Macropus robustus and
Macropus antillopmus (Marsupialia). ).
Zool.. Lond. 163: 131-142.

Woinarski, {.C.Z., Milne, D.]. &
Hangancen, G., 2001, Changes in
marmmal populations in relatively intacr
landscapes of Kakadie National Paik,
Northern “leritory, Australia. Austral
Ecol. 26: 360-370).

heep: //savanna.utn.edu.an /edncation/
students/antilopine_wallaroo. huml
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uCH! | REMENMBER 11 WELL. |
was eight vears old the day
I sac on a boulder at the
edge of the sea extracuing
a barbed spme from my toot. As I held
the broken spme up to the sun m won-
der 1 began to mull over the creature |

had unwittingly  todden on. At the

time | had no 1dea that a htetime of

rescarch mto sea urchims had begun.

As far as looks and reputation go, sea
urchins are not top contenders. These
balls of pomnty spies are “echioderms’,
echiinus meanmy hedgehog and  derma
meanmg skin, and could be nustaken
tor a curled up hedgehog or echidna at
first glance. The spmes on urchins,
however, are completely  ditferent to
those tound on hedgehogs, echidnas or
any other animal.
Comprised of caler-
um carbonate,
urchin spmes rotate
like a ball and sock-
et the same man-
ner as our shoulder
Jomts, giving them
the  flexibility o
pomnt m most direc-
tons.  Spies  are
used m locomotion
but can also be used
to  brace animals
when wedging mto
crevices, to transter
tood to the mouth,
and 1 protection
against — predators.

Some species even
have specnalised sacs
at the base of their
spies  that eject toxms on demand.
Spmes range  from the  thick, blunt
structures of pencil urchins to the long,

thin needles (up to 30 centimetres) of

the vropical diadennds. Therwr texture
can be smooth, thorny or grooved. they
are cither hollow or sohd, and their
colour range 1s extraordmanly diverse.
Indeed, spme charactensucs are so var-
ted that many species are classified on
this basis alone.

Among other disunguishig teatures
of sea urchins are the pedicellariae.
Found between the spmes. these broc-
coli look-alikes are dynanie stalked
structures terminating - three oppos-

mg ‘Jaws’ that open or close via muscu-
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have a habit
of nibbling on
exposed tube feet,

lar control. Like spmes, many pedicel-
lamae have associated poison sacs. The

Jaws of the pedicellamae are constantly

moving, and thewr job 1s to clean the
urchm’s surface of unwanted debris and
orgamsms. The pedicellanae bear an

uncanny resemblance to the carmvo-

rous plants m the movie “The Day of

the Trittids™.

Urchins have a series of tube teet or
podia that they use for locomotion.
Fluid-tilled canals extend through the
hard skeleton (test). connectmg an
mteernal vascular system to cach of the
many  (up to  2.000) external thin-
walled tbular teet. (The pores through
which these canals pass can be seen
when vou hold an empty, spinceless
urchm test up to the hght) Pumpimg

water through a
one-way  valve
mto a tube foot
causes the toot to
clongate by

hvdraulic

motion. Once
the end ot the
foot touches a

surface, 1t adheres
through a combi-
nation of suction
and chemical
means. The tube
toot retracts
when longitudi-
nal muscles con-
tract and the tlnd
back

through the same

1s  torced
one-way  valve
the central
vascular system. In addinon to locomo-

mto

tion, the tube teet are used to excrete
waste products, through diffusion across
the thin membranous walls, and may
also be mvolved i chemoreception and
the mampulation of tood. Such a simple
and - clegant structure does, however,
have 1ts drawbacks. Fish have a habit of
nibbling on exposed tube feet, and
some urchms loss or damage to 20 per
cent or more of the tube feet will cause
rreparable damage to the vascular sys-
tem and resultin death. Urchins are also
susceptible to - disease  through  smuall
tears 1 the vascular system.

Sca-urchm tests can be either radally

synimetrical (‘regular’) as m o the urchins

that commonly reside m the mterndal
zone, or bilaterally sviumetrical (rreg-
ular’), like sand dollars or heart urchins.
I believe that it Michelangelo had
designed an anmal 1t would have been
a regular sea urchm: s syimneny
truly a work of art. The test of a regu-
lar urchm s comprised of 4 mosaic of
tat ossicles arranged i ten radul sec-
tons extending from the gemtal pores
and anus at the top, and fimshing at the
mouth on the underside. There are five
sections that contain the tube feet and
the 'J]]]l\llh(llll
grooves’. These are nterspersed \\1th_
d ot

these  are  called

five “interambulacral grooves™ devord 0
tube feet. Spines occur on both types ot
ZrooVes.

Fhe hard seructure of sea-urchm

spines and tests means that they presene

well. Indeed, fossil records show thatsed
existed relanvel

urchms have

% 1
“”Ch.ll]:._'(.'d tor at lL‘.l\[ GO l]lll]ml
. . N ©
years. At l'hL‘lI' PL‘-Il\' ot dl\'L‘l\l[} ther
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Holopneustes inflatus, closely related to the
Velcro Sea Urchin (Holopneustes
purpurascens), uses the kelp Ecklonia radiata
for both food and protection.

were an - estimated 20,000 species.
Today there are about 6.500 species of
echmoids  (regular sea urchms. heart
urchins and sand dollars). They have
made therr home m every marme habi-
tat. from the mtertidal to the deep sea.
and at temperatures rangmg trom the
warm  tropics to  the 1cv-cold  polar
waters. Such a ubiquitous distribution s
probably due, i part, to the simplicity
of their meernal design. These animals
have a simple nervous svstem with no

obvious bram. and feature very few

mternal structures—just the jaws (called
the “Aristotles lantern’), the intestine,
and the reproductive organs.

Individual sea urchins are either male
or female and most reproduce by shed-
ding their gametes (sperm and cggs)

mto t]]L‘ \Lll'l'()lllldillg water, a process
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Classification

Phylum Echinodermata, class Echinoidea; 42 species (8 families) of regular
(radially symmetrical) sea urchins; 43 species (12 families) of irregular
(bilaterally symmetrical from anterior to posterior) sea urchins.

Identification

Families separated by shape of test, positioning of peristome (mouth) and
periproct (anus), internal supporting structures, ambulacra (podia-bearing
sections of test), along with patterning and morphology of spines.

Habitat & Distribution
All marine benthic habitats, from estuaries to deep sea, and tropics to
Antarctic polar waters.

Diet

Most are herbivorous, but some opportunistic, omnivorous and even
carnivorous. Capable of biting through tough kelp, encrusting algae, and
most sessile invertebrates.




The Western Slate Pencil Urchin (Phyllacanthus irregularis) uses its thick spines to wedge into
undercut limestone caves in areas of heavy wave action.

Sea

urchms of the same spectes often torm

known as external  tertihisation.

aggregations just prior to releasing

gametes msvnchrony, thus maximising
the chance of successtul ternlisation.
Svinchronous  spawning 18 frequently
mduced by specific external cues such
as the begmmng ot a full moon. or toa
particular sea temperature or photoper-
1od. Progeny are then dispersed to vary-
mg extents depending on the length
and torm ot thewr larval stage. Some
urchin species have Tarvae that subsist
on mrternal nument reserves. while the
lairvae of others teed on plankton,
These “planktotrophic™ larvae have the
potental to disperse greater distances
than “lecithotrophic” Larvae. which must
find an appropriate place to settle betore

their reserves are exhausted.

A[ STRALIA TIAS 42 SPECIS OF REGULAR
(radually svimmetrical) sea urchms.
The biology and basic ccology 15 well
Kknown for several of these species but
not tor the majority. The most studied

sea urchm m Australia s undoubrtedly
the Black Sea Urchin (Centrosteplians
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rodgersin). This s the domimant sea
urchin on shallow subudal reets along
south-castern  Austraha. It Indes
crevices and under boulders durmg the
dav. and emerges to teed mamly on
large kelp and tohose (leaty) algae tound
on the surroundmg substratum once
mght falls. This pattern of ftoraging
causes dramatie halos™ of areas cleared
of large plants but dommated by crus-
tose  (encrusting)  algae around  therr
davoome  hideaways. These  heavily
grazed habitats are known as “white
rock arcas” or “barrens’. and are man-
tained f the density of Black Sea

Urchims

Once the urchins are removed or the

stavs above a1 cntcal level,
dcn\l[}' s reduced. the barrens shitt
back to arcas dominated once more by
tohose algae. and perhaps even kelp
beds. A mosaic ot barren areas mter-
spersed with patches of kelp occurs
throughout the shallow subtidal zone
New  South  Wales,

detined by the location of the urchins

and s i parnt
crvpric hiding places.
The roe (eggs) from sea urchins s

considered a4 delicacy m many coun-
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THE ROE FROM SEA URCHINS

is considered a delicacy in many countries,
and a small fishery exists for the Black Sea Urchin in New South Wales.

tries. and a small fishery exists for the
Black Sea Urchin i New South Wales,
for local sale and export. SCUBA divers
collect urchins m autumn to early win-
ter when the anmmals are getung ready
to spawn. They trget medium-sized
urchins as these have the most roe per
volume (larger urchins are more vari-
able and thus more unpredictable) and,
because the quality ot the roe 1s directly
related to diet. they harvest urchins
either i or on the edge ot kelp forests
rather than i barrens. Regular removal

age-class and

<

of urchins ot a particular
trom particular arcas has the potenual to
substantially alter community structure
and may have cascading ettects on the

ecology of many other commercnally

NATURE AUSTRALIA SUMMER 20053
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unportant  fishes  and  mvertebrates,
mcluding lobsters and abalone. For
example. the abundance of Black Sea
Urchins 1s otten mversely related to that
ot the Blackhp Abalone (Haliotis ritbra)
mn south-castern Austrahia, although the
compettve mteractions between both
species are complex.

Another commercally and ecologi-
callv important Australian species 1s the
Purple Sea Urchin (Fleliocidaris erythro-

erammna). This urchin occurs m shallow

coastal waters trom Caloundra i south-
ern Queensland to Shark Bayv i West-

ern Austraha, including all coastlines ot

Tasmama. The Purple Sea Urchin s
generally more sedentary than the Black
Sea Urchin. Although also a night teed-

er. the Purple Sea Urchin usually stays
withm 1ts crevice and caprures detached
algae drifuing past. It 1s thus less hikely to
cause the halo effects ot barren areas
iterspersed with kelp forests as seen in
Black  Sea
Urchm. In saying this. however, we

arcas inhabited by the

QUUTre-
aggre

sometimes observe hgh-density
gations (over 100 mdividuals per square
metre) ot Purple Sea Urchins that result
' These

Jggl'@g.l(i()ll.\' can have illlp()l't;lllt COMHE=

<

I INtense  grazing  pressure.

quences  tor community  Composition

and algal growth. Untortunately, the

Sea urchins spawn externally and successful
fertilisation is, in part, left to the vagaries of the
currents.
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The Black Sea Urchin (Centrostephanus rodgersii) is the dominant urchin in shallow subtidal reefs in south-eastern Australia.

public often nustakenly assumes  that

these  large aggregations  constitute
plagues  that should be  chinnnated,
without thinking about the conse-
quences of removal.

One of the more unusual species ot
sea urchms m south-castern Australia 1s
(Holopueustes purpurascens). which T refer
Sea Urchin®™ on

account ot its prominent tube feet that

to as the “Velero
stick to vour hand when vou hold it
Unlike most urchins, large individuals
live in the algae they consume. There-
tore. their habitat distmbution depends
on the breadeh of therr diet. Apart trom
spending many hours musing on the
mtelligence of cating vour own house.
my co-workers and | nonced that.
arcas around Svdney, small Velero Sea
Urchins occur predommanty - the
tronds ot the leaty red alga Delisca pul-
chra. whereas larger aindividuals hve

amongst the Kelp Ecklonia radiara. Both

plants are rich i ditterent types of bio-
logically acuive  chenncals. and  these
appear to drive the pattern of host-plant
use by the ditferent sizes (and presum-
ably ages) of the urchms. New recruits
settle i response to chenueals exuded
trom the red alga and, because the red
alga i unpalatable to urchins, they teed
on diatoms and other algae on and
around their leaty home. Flowever, as
they get bigger. they are then forced to
move and secondanly colonise the Kelp.
This act of moving between algae can
greatly increase their risk of being eaten
and not many individuals make 1t to
their final destination.

Why Velero Sea Urchms imnally
respond to - the red alga’s metabolites
when they dont even eat the plint
remaims 1 constanty perplexmyg puzzle
for me. Some of my avenues for
rescarch have included mvesagaung the

possible added protection chat the red

alga may give to a uny urchin (but |
tound tlns to be no more than that
atforded by other algae). and whether
the urchins are responding to chenueal
cues trom the alga because 1t s a reliable
idication of high-quality habitats near-
by (there 15 a good possibiliey of ths).
What s clear though is that the Velero
Sea Urchin. like most urchm species. 1
a creature  displaving highly L'ompl!'x
ecological patterns—not bad for an ani-
mal with no real bram.

Sea urchins play a prvoral role m regu-
lating conumunity scructure mea diverse
range of marmme habiats, and are also
important sources ot tood for many
predacors. including blue gropers. octo
puses. Port Jackson Sharks and large
startishes. Predators do. however. ll:l""
to overcome those spiky spines lwetor.c
getting to the good stutt, and often sut-

ter in the process. A tew vears ago there

was a large Eastern Blue Groper Ache-
NATURE AUSTRALIA SUMMER 200572



erodus  viridis) at one of my regular
research sites that clearly had a penchant
tor urchin roe and, having discovered
that | routinely uncovered urchins
during my dives. followed me closely
whenever | was i the water. This
groper quickly carned the name "Menv’
because of the substantial moustache ot

spines protruding trom its upper lip.

ONSIDERING  1THE  IMPORTANT
Cccologic.ll role sea urchins have
temperate marine ecosvstems, 1t makes
sense not to greatly impact on their
abundance and  distribution. But as
more and more people discover the jovs
of consuming urchin roe, this fine bal-
ance has the potental to topple. Global
demand  tor urchin roe 1s steadily
Increasing. vet inomost regions where
urchms are fished overseas. populations
are cither economically extinct or
astate of decline. The market tor edible

sea urchins 18 unhkely to dechne

the near tuture and sea urchins, espe-
clally shallow mshore species hke the
ones we have here o Austraha, will
be  parncularly vulnerable to over-
harvesting.

To alleviate some of the pressure on
wild sea urchmn populations, there s
constderable mterest 1 echimculture
(aquaculture of sea urchins). Currently.
there 1s no commercial echinculture m
Australia but my colleagues and | are

rescarching  wavs  of opunusing  hte-

cvele stages and mmproving quality ot

roe tor local sea urchin species, which
will hopetully be good candidates tor
echimiculture i the future. Based on

overseas predictions, this could prove to

be an extremely profitable imdustry 1t

we get 1t right.

FURTHER READING

Andren, NUL. et al., 2002, Status and
management of world sea nrchin fisheries.
Oceanogr. Mar. Biol. Ann. Rev. 40:

343425,
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Australia and the Indo-Pacific.
Capricornica Publications: Sydney,
Austialia.
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Wiright, L7, Dworjanyn, S.A., Rogers,
C.NL, Steinberg, PD., Williamson, |.E. &
Poore, A.(G.B., 2005, Density-dependent
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specices, changes in commnmity composition
and alternative commniry states. Mar.
Ecol. Prog. Ser. 298: [43—156.

DR JANE WILLIAMSON IS 1TEAD OF THE
MARINE ECOLOGY GrOUP AT
MACQUARIE UNIVERSITY IN SYDNEY.
WIIERE SHE LECTURES IN MARINE

Mathae's Sea Urchins (Echinometra mathaei) are commonly found in high densities on open intertidal areas in tropical regions. Here they are eating

smal} epilithic algae covering dead coral rock.
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OVE THEM OR HATE THEM.

there are few  Aussies  (or

Kiwis for that matter) who

dont have an opmion on the
Common Brushtal Possum (Trichosirus
vilpecula). Seemingly ubiquitous in our
towns and cities and a trequent visitor
to our gardens, 1t will come as no sur-
prise that the Common Brushtail has
one of the widest distributions of any
native Australian mammal. The success
ot the species lies m s abiliey to adape
to a wide variety of habitats and tood
sources. Common Brushtals will den
in roofs, garages. nest boxes and rocks,
as well as i the more tadinonal tree
hollows. These supposedly tolivorous
(leat=caung) marsupials have also been

documented to cat evervthing tfrom

fruit and flowers, spicy Mexican beet

burritos (my own observation whilst
moonlighting as a waitress!). to the eggs
and fledghngs of endangered New
Zealand birds. However. despite this
apparently adaptable nature. the Com-
mon Brusheail Possum is also n decline
in 2 number of arcas, imcluding Western
Australia. the Northern Territory and
Cape York Peninsula, most likely due
to habitat moditication and clearance.
From 2001 to 2004, 1 studied the hfe
and times of a population of Common
Brushtails on Magnetic Island. Magnet-
ic Island is a small continental island,
with an area of 53.184 hectares. about
oft

Townsville, in tropical north Queens-

cight  kilometres the coast  of

land. The island was so named by James

Measuring a small pouch young of a Common Brushtail Possum on Magnetic Island
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Cook because. as he was sailing pastin
1770, the shipy compass acted strangely.
leading him to the (erroncous) conclu-
ston that the island had magnetic prop-
erties. More than halt of the island 8
zoned national park and the visa 8
dominated by large hills and spurs. with
elevations of up to 340 metres, and cov-
ered with  extensive granite  ourcrops
pings. The climate on the sland s trop-
cal and highly seasonal. with a dry win-
ter scason trom May to October and a
wet summer season trom November to
April. The vegeraon is }\11\10111111.”“1?
grassy eucalype woodland

My study site was located on the west
side of the asland m an area o open
woodlind, complete with  the large
granite boulders tvpical of the rest of che

island. The main tree species there were
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eucalypts, but also wattle (Acacia) and
paperbark (Melalenca) spectes, the native
Yellow  Kapok  Tree  (Cochlosperimm
gilliviac), and Burdekin Plums (Pleiogy-
nivm  timorense),  which the  possums
were very partial to.

I began trappimg m early May 2001
and I remember the first possum |
caught very well. She became known as
female 723 (taken from the number on
the microchip that I mjected under the
skin ot cach possum). From the wear on
her first upper molar, 723 was about
four vears old and. at the time, had a
uny pink pouch voung. Possum 723
was stll ahve when | fimshed my study
—I caught her nearly every month ftor
three was  her

the whole

daughter, called 3038, whose territory

vears—as
overlapped with her mother’s (as 1s typ-

NATURE AUSTRAIIA SUMMER 2005-2006

ical tor female offspring). Possum 3038
had her first voung, a male. when she
was two vears old. He staved around
with her unal he was nearly 12 months
old. before setting off to tind a territo-
rv of his own. Most males disperse by
about nine months ot age, so this one
scemed to have been a bit of a
mummys bov! Possum 723 and her
extended family were one of many such
families at my site, which at the end of
the study [ knew to contain about 30
resident females and 25 males.

O, WHAT'S SO SPECIAL ABOUT THESE
Magneuc Island marsupials? First of
all, the habitat and conditions on the
island are quite ditterent to those on the
mainland. There are many rocks on the
island but relatively few large trees with

Habitat typical of the author’s study site and
much of Magnetic Island. The possums den in
the large rock crevices, which are abundant.
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My

hollows, forcing most of the possums to
den in rock crevices. not trees. Also,
like many islands, Magnetic Islind s Tess
biodiverse 1 terms of animal species,
compared with the mamland. In partie-
ular there are tew naove mammal or
bird predators present. such as Dingos
(Canns lupus dingo).  Carpet Pythons
(Morelia spilota) are probably the only
native  predators of Magnetie  Island
possums, although 1t 15 possible  that
barking owls (Ninox comivens), which
are currently inereasing on the asland,
may take the odd unlucky individual.
And there 1s also only one other arbo-
real. folivorous  marsupial - present to
compete for food—the Koala (Plasco-
Larctos cinerens). Koalas are present at rel-
atively low densities (it thought they
were  introduced to the shind from
nearby mainland populations) and are
also much fussier caters than the pos-
sums and therefore probably don’t pre-
sent much competition. Perhaps as a
combimed result of these tactors, the
possum population on the island s very

high—in fact. only one brusheail popu-

a4

KOALAS ARE
much fussier eaters
than the possuims
and therefore probably
don’t present much
competition,

lation that has been studied in Australiy
has had a greacer density, and that was
recorded on another islaind. Tasmania
Female possums on Magnetic
can produce up to two oftspring

vears all sexually mature femle

[sland
cach
S pro-
duce one yvoung in the man breeding
saton nautimn and some temales L::)
on to have a second in carly spring, f\:1\'

research has shown tlyae these “double

{Top) Magnetic Island possums are generally
quite lucky, as there are relatively few
predators about. However, occasionally an
unlucky individual can get taken by a snake,
such as this Carpet Python. (Right) This young
possum is ahout eight to nine months old.
Offspring are ahle to cling onto their mothers
fur amazingly well as she jumps from tree
totree.

breeders’ are often older females that
give birth to their autumn oftspring
carlier than other females. giving dhem
tme to it i a second voung m spring
[ also discovered that voung female pos
sums breeding for the tirst or second
time are much more likely to give birth
to a son than other females. As d-‘“i%h’.
ters remain close to their mothen
home ranges tor the rest of their I
voung fenmales probably produce som .
order to avoid lite-long competon
with temale offspring for resources ke
tood and den sites.

G on

The high density of possut
! ] 10

Muagnetic Ishand seems to have led

o
another  strange phenomenon sotl

al-
possums hive exclusively m the ma

=206
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groves. As vou night magie. tdal
mangroves are not ideal possum habitat:
the leaves of mangrove trees are tull of
salt and ditheult to digest. and there are
also very few suitable den sites. Possums
i the mangroves are otten tound with

wounds and 1t seems that they ay be

subordinate individuals, torced out of

the woodland by bigger. more donn-
nant possums mto the suboptimal man-
grove habitat.

In July 2002, a preseribed fire burnt
halt ot my study site. Luckily 1 was able
to move all the equipment out 1 tme,
and all the possums were present and
accounted for after the fire. lo seems
they probably sheltered (or slept!)
the rock crevices during the fire. Inter-
estingly. m the following months, many
new mdividuals moved mto the burnt
arca. indicaung that perhaps the fresh
growth ot vegetation had made the area
more attractve to dispersing possuims,
On a less happy note. carly m 2004 1
found one of my yearling  females,
4303,

Untortunately. road trathic acaidents are

number dead on the road.

Common Brushtail Possum

Trichosurus vulpecula

Classification
Family Phalangeridae.

ldentification

probably a tate that betalls many ot the

possums on Magnetie Island.

Amlu FROM HAVING A GREAT 11ME
on a tropical sland studyig
wondertully charnsmatic ammal, what
use was my study e oa wider context?
The Common Brushtal Possum s very
similar, i terms ot its ecology, to other
medinm-sized arboreal marsuprals that
are less common, such as the closely
related Mountin Brusheail Possum
(trichosirns  cunninghami) and  Short-
cared Brushtul Possum (10 caninus).
both of which have patchy disernibu-
tons, and the threatened  Western
Ringtal Possum (Pseidocheins occiden-
talis). This means that any factors that
have a negatve mpact on the repro-
ducnve success and populanion growth
ot Common Brushtails are also hkely to
have an amplitied ettect on similar, but
less adaprable. species. The Connnmon
Brushtail can theretore be used as what
18 known as an ‘mdicator species’. For
examples mtormaton on how the pre-
atfected  the Common

scribed  fire

Characteristic ‘bushy’tail; 1.5-3.5 kg (smallerin tropical north, largerin tem-
perate south); fur colour varies from orange-grey, silver-grey to mostly

black.

Habitat and Distribution

Once widely distributed across most of Aust., now absent from large parts
of arid, semi-arid and tropical woodlands and thought to be declining in
other parts of WA, Cape York Peninsula and NT.

Diet

Mainly folivorous, yet will eat almost anything. Eucalyptus leaves can vary
from composing up to 95% of diet to being almost absent. Also commonly

eats flowers and fruits.

Reproduction

In warmer areas where food available all year, can breed year round, with
birth peaks in autumn and spring. In colder, more seasonal southern areas,
most births occur April-May or May-June. Litter size one, twins rare. Some
females produce 2 offspring in a year, in autumn and spring.

a6

Brushtal  population  on Magneuc
Island can be mcorporated - future
fire-management plans 1 areas where
more endangered marsupuls oceur.
More directly the results of my mves-
tigations mto the reproductive strategy
and success of Conmmon Brushtail Pos-
sums on Magnetc Island can be used m
management plans to help eradicate the
species from New Zealand, Common
Brushrails New

Zcalind i the 1800s to establish a fur

were  mtroduced o
trade and have smce become a huge
pest by defolating valuable nanve forest
and impactmg on the  tragile New
Zcalmd ccosvstem. Wath ats high pop-
ulation density and scarciny of predators
and competitors, the Magnetic Island
pnpu].ltl(m seems to experience Cﬂlldl'
duced po

tons more similar to it
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sum populations 1 New Zealand, than
to other Australian mamland popula-

tions.

Finally, it the worrving decline of

Common Brushtals in many parts of

Austraha continues. the results of my
study will be usetul n securing a sate

tuture for these populations as well.

FURTHER READING
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Zool. 33(3): 195-203.
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Sexual dimorphisn and synchrony of
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An adult male Common Brushtail Possum in the
typical rocky habitat of Magnetic Island.
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NE OF THE JOYS OF THE
bush 15 experiencing the
peace and quiet at might.
broken only by the occa-
animal.

shriek of a nocturnal

Thank heavens 1 don't have ears like a

sional

bat. 1 think to myself. When | reach
down and turn on my bat detector. the
silence 1s suddenly filled with a cacoph-
ony of sound. The bat detector has con-
verted the ultrasonic (high-frequency)
calls of bats mto a trequency that
humans can hear: that 1s. below about
20 kilohertz. Although
maudible to us. bat calls are very loud

normally

with mtensities over 100 decibels (the
equivalent of a jet tlving over at 300
metres). I'm gratetul for my limited
aural senses.

Small
Microchiroptera). while not blind. usu-

msectivorous  bats  (suborder
ally have uny eves and so don' see fine
detall. Instead. they perceive the world
m sound. Ultrasonic calls are mostly
made 1 tlight, with some bats emitting
sound through their nose and others
through their mouth. Returning echoes
of this sound are received by sensitive
ears and used to form an mmage of the
bat’s surroundings—hence the term

The Eastern Falsistrelle (Falsistrellus tasmaniensis) is clutter-sensitive and s0s

the forest.

echolocation. _

But bats do more than just percene
Their
echolocation system 1s sensitive enough
to track and hone in on the movements
of tinv insects. for some bats even n
areas tangled with vegetation. To bat

biologists. vegetation or other obstacles

their surroundings with sound.

that impair a bat’s ability to hunt 1s
termed clutter. because it produces
unwanted echoes. The level of sophisti-
cation required to tease out the move-
ment of small prey from the clutter 18
mind-boggling.

A spectacular example 15 when some
bat species use Doppler shift to assess
distance tfrom an object. Doppler shitt
will be tamihar to most people as the
effect noticeable when an ambulance
siren rapidly approaches and passes. As
the siren approaches. sound waves
bunch up. which means the sound rises
m pitch or trequency. When the siren
passes. the sound waves spread out and
we perceive a drop in frequency. To be
able to make use ot Doppler shitt. bats
need to produce a constant trequency of
sound. This 15 exactly the technique
used by horseshoe bats (family Rhi-

nolophidae). for example. Theyv emut

calls of constant trequency (tone), lagee
ing up to 80 milliseconds, and e able
to judge the closing distance o their
prey by calculating the degree in fo.
quency shift of the returning echgeg
Constant-trequency (CF) calls are espe-
cially useful for detecting prey in cluceer,
because returning echoes from flyceer
ing insects contain a peak in amplicude
that 15 absent trom background clugger
echoes. The bat’s sensory system is sep-
sitive enough to detect these minuge
acoustic ghnts.

The individual pulses of ultrasound
produced by most other insectivorous
bats are not of constant frequency but
sweep from high to low, like a chirp.
These bats are often referred to as ‘fre-
quency-modulated” (FM) bats. This sys-
tem 1s well suited for accurate localisa-
ton of targets, because the rapid sweep
in frequency provides a spectrum of
sound that delivers time markers to fre-
quency-sensitve auditory neurons. Bas
use the ume delay between the emited
signal and returning echo to estumate

Harp traps set on forest tracks can be effective
at capturing large numbers of microbats. Such
tracks provide ideal habitat for many species of
clutter-sensitive bats.

pends much time cruising back and forth along tracks or natural gaps if
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the speed and direction ot ther prey.
The bats also  dvnanncally alter the
number of pulses enntted per unmte tme,
from one pulse per wing beat (usually
about 10 per second) while scarching or
cruising, up to 200

calls per second o

ensure  precision
when finally attack-
mg an insect. 1eos
truly annazing that
thewr

[|lcy detect

small tlving targets
at distances of” just
one to five metres,
leaving  themselves
only a fraction ot a
second o
thght and
mtercept.  Unhike
CF bats. most FM

adjust
thewr

bats, however. have a limited abihey to

detect prev - clutter, because  prey

cchoes are masked by background
cchoes.

Bats as o whole are an mcredibly

The constant-frequency call of the Eastern Horseshoe Bat (Rhinolophus megaphyiys)

WE CAN LEARN
miuch about the ecology
of individual species
by studying their
call type
and frequency.

diverse group, with about 1.000 species

worldwide and about 90 species m Aus-
eralia, Of the Australian species, they
range m size from the Litde Forest ‘|$<1t
(Vespadelus  vulturnus). which at just

three grams s Aus-

tralia’s smallest

mammual, to one of

the worlds largest
microbats, the 150-
gram Bat
(Macroderma  gigas).
Although  bats are

Ghost

very diverse. we can
learn much about
the ecology ot mdi-
vidual  species by
studving  their call
tpe and trequency:
This s because low-
frequency sounds
travel long distances. but do not have
very good resolving power for discrim-
mating snall tlving objects, The reverse
1s the case tor high-trequency sound.
which can't travel far through air due to

1s emitted

through its intricate nose-leaf. It is able to judge distance from its prey using the degree to which
the frequency of returning echoes are Doppler shifted.
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atmospheric attenuation.
The

(Tadartda  australis

B3at

produces  low-fre-

White-striped  Free-tail

)
queney calls (10-13 kilohertz), making
1t one of the tew bats audible to us. Not
surprisingly. it flies and hunts m wide
open spaces where large objects can be
detected  at relanively  long  distances.
This bat has fong narrow wings thae
allow 1t to tly fast. sacrificmg manoeuy-
rability. but suiting 1t to thghe m open
areas. The Golden-tipped Bat (Kenould
papuensis) is at the other end ot the spec-
um. It o1s Australias only bat to spe-
cialise on a diet of sprders. This regures

an abihiey to detect that finest of strues

tres. spider silk. tvpically i areas ot

20052000
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dense vegetation where  spiders and
les call

both a veryv wide frequency range

ther webs are common. has
(sweepmg trom 150 down to 70 kilo-
hertz) and very short duration (one mil-
lisccond or less). Although FM bats are
not sunted to detecting preyv i clutter, 1t
s thought that the umique call charac-
teristics of the  Golden-tpped  Bat
enable 1t to discrimimate small objects at
close range. This would seem to be pos-
sible only at slow speeds and mdeed
Golden-upped Bats have short broad
wings, giving them great manocuvra-
bility at slow  speed...apparently  just
what you need it you are hunting for
spiders - dense vegetation.

NATUR |
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HILE ALL OF
C L stutf, my

echolocation relates to understinding

IS 1S FASCINATING

real mterest o bat
how difterent species use their habitac
and how bats respond to habitat change.
I have been researching such matters tor

the past ten vears. with a parnicular

mterest - the habitat requirements ot

ditferent bats and thew response to dis-
turbance from logging, fire and weed-
mtestation m bushland. The tield ecol-
ogyv ot microbats 15 poorly known
because bats were put nto the too-hard
basket unul relatively recentadvances
technology (ncludimg the bat detector)
came about. Yet there s a compelling

need tor this work as bats are an mpor-

The White-striped Free-tail Bat { Tadarida
australis) is notable for producing an
echolocation call audible to humans. Such a
low-frequency call is suited to foraging in open
areas, usually above the canopy of forests.

tant  component ol a  tunctioning
ccosystem, representing up to 30 per
cent of natnve mammal species 1 sonie
torests and even more m degraded land-
scapes. The conservation status of bats 1s
also not good. with 16 species listed as
threatened i New South Wales.
Rescarching the response ot bats to
changing torest structure began tor me
m the forests surroundig Eden 1
southern New South Wales. T decided

to use bat detectors to record and 1den-

AVEL GEIRMAN



Weighing as little as three grams, the Little Forest Bat (Vespadelus vulturnus) is Australia’s
smallest mammal. It is abundant in many habitats throughout south-eastern Australia.

uty the ultrasonic calls of tlving bats
forest that had regrown tor 20 vears after
logging compared with adjacent patch-
es of unlogged forest. | wanted to know
to what extent ditferent species would
use patches of regrowth when there was
unlogged torest nearby. With the help
of research assistant Mark Chidel. we
surveved eight blocks cach ot mature
and regrowth forest and. back n the lab,
identitied over 2.200 call sequences to
Il ditferent species. Although bats were
using the regrowth, activity levels were
only halt ot that in unlogged torest. The
main difference between the two forest
age-classes tor a foragmg bat was that
the regrowth was sall 1 a very acuve
phase of regeneration and so the vegeta-
ton was very dense. Ditferent echolo-
cation abiliies and wing shapes seemed
to constram where certam bats could
torage.

Some species used the regrowth as
much as the unlogged forest and these
species  demonstrate another  distinet
adaptation for teeding i clutter. Long-
eared bats (Nyctophilus spp.). for exam-
ple. have short broad wings that allow
manocuvrable tlight and a sweeping call
begimning at high tfrequencies that pro-
vides the senses with detalled mforma-
tnon (high resolution) for ftoraging
clutter. In marked contrast to the Gold-
en-tipped  Bat. long-cared bats don't
need to echolocate when  detecting

prev: instead they use their “big cars’ to

H] ]

listen for sounds generated by the prey
themselves. This not only avords mask-
g of prey echoes by background
echoes. but 1s also probably an adapra-
tion to deal with msects that are capable
of cavesdropping on bat ultrasound—an
example of an evolutionary anns race.
Each mght we also set harp traps on
trails (dirt access roads) throughout the
torest. These traps. which are specially
designed tor catching bats. consist of a
trame with two banks ot vertical fishing
lines. each line separated by about two
centimetres, and a collecting bag ac the
base. Interestingly. our harp traps caught
large numbers of bats using the trails in
both the regrowth and unlogged torest.
Could 1t be that trails represent good
habitat for bats in torests and allow them
to better exploit dense regeneration?
We set out to explicity look at the
use of trails in northern New South
Wales where the vegetation is even
denser than ' the south due to the
presence ot rainforest species in the
understorey of wet sclerophvll forests.
Our study sice was located in Chichester
State Forest. near Barrmgron Tops. and
we used the bat detectors to survey areas
of mature forest and also areas that had
been logged 16 vears carlier. After col-
lecting and analysing more than 3,700
calls. 1t became pretey clear that most
bats didn't like to flv i the dense vege-
tation that typifies a forest regenerating

after logging and the rainforest under-

storey of unlogged forest. But they wer,
not averse to tlying and feeding along
tracks and trails that pass through both
dense regrowth and unlogged forest. To
a lesser extent bats also used the creeks
as thght paths, although the ones we
sampled were relatively small and cly-
tered with overhanging  vegeration,
Some of the bats that don't mind flying
m dense regrowth, such as the Golden-
tpped Bar, call too softly to be record-
ed with our bat detectors, so we gl
have litde information about how they
respond to changes 1 vegetation struc-

L.

HERLE ARL OTHER FACETS TO THIS
Tstm‘y we have been explormg, |If
trails are prime bat habitat m forest,
because they provide a long strip of
open space adjacent to an edge, could
the space above and below the canopy
represent another such  edge? Marn
Adams s a Ph.D. student who s nter-
ested m the dizzying heights of the for-
est canopy. She has been using bat
detectors suspended at ditferent heights
within the forest to record activity lev-
els of both bats and themr msect prey.
Traditionally, most bat workers have
angled their bat detectors up from the
forest floor. W hile this does a reasonable
job of recording bats that normally fly
above traps. no-one really knows how
many are missed and which species like
to fly in the canopy. Maria is working
towards answering this  question for
forests with a range of disturbance his-
tories.

Also. how hmportant are larger. more
open creeks as flyways and foraging
habitat for bats? Anna Llovd has recent-
Iy completed her Honours degree on
this topic by surveyving streams of difter-
ent sizes. She found that bat actvity
increased as stream size increased, which
corresponds to the width of the stream
and associated decrease i clueeer. But
rather than a gradual change. Anm
identitied a threshold where a flyway
needed to be of a minimum size to SUp-
port high bat activity. This was about

= i TOSS
1530 square metres. as measured m cros

. - nll
sectional area: something like a ™!

: . tIvitY
AWD dire track. Because bat activ

A . srweell
over creeks did not  difter berw

. s torest
rcCL‘ntly logged torest and mature o

r 3 MNIECS
the results indicate that protection 2
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around creeks - New Wales

State forests are effective in maintaining

South

edges and hence bat activity atter log-
ang.

These studies provide snapshot pic-
tures of how bats use their forest envi-
romnents. Given that ftorests are such
long-lived ecosystems, we have minated
long-term studies that delve to the
dyvnanics of population changes over
tme. Nevertheless. we now know that
trails and open creeks are mcredibly
mmportant habitat for many bat species,
espectally where they  pass through
dense vegetation. It appears that clutter
from dense vegetation places a real hmit
on where a bat 1s capable of foraging.

So the next tme vou find vourselt on

Big ears hear it all. Gould's Long-eared Bat (Nyctop
through cluttered vegetation using a sweeping call

NATURE AUSTRRALIA SUNMMER 2005-2006

a BWD wail dhrough dense  forest,
remember that walkers and fire fighters
aren’t the only ones to use such tracks.
Bats need them too and, without them,
there would probably be a lot fewer to

grace our skies at nmight.

FURTHER READING

Kunz, 1'H. & Fenton, M. B., 2003. Bat
ccology. University of Chicago Press:
Chicago.

Law, B.S. & Chidel, M., 2002, fiacks
and riparian zones facilitate the use of
Australian regroweth forest by insectivorons
bats. J. Appl. Ecol. 39: 605—617.

Reinhold, L., Law, B., Ford, (5. &

Pennay, M., 2001. Key to bat calls ot
south-east Queensland and north-cast
New South Wales. Forest Fcosystem
Rescarch and Assessment Technical Paper
2001-07. Department of Natural
Resources and Mines: Queensland.

Schnitzler, H. UL, Moss, C.F &
Denzinger, A., 2003, From spatial

orientarion mﬁmd ACQUISITTON 11

echolocating bats. Trends Ecol. Evol. 18:

386-394.

DR BRADLEY LAW IS A SENIOR
RESEARCH SCIENTIST WITH SCIENCE
AND RESEARCIH. NEW SOUTIT WALES
DEPARTMENT OF PRIMARY
INDUSTRIES.

hilus gouldi) listens for sounds generated by its prey. However. it still echolocates when navigating

beginning at high frequencies.
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SO RUDIMENTARY IS OUR KNOWLEDGE OF
THE COMMON WOMBAT THAT EVEN ITS SEX LIFE
WAS A COMPLETE MYSTERY UNTIL RECENTLY.
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HIE MORE NUMEROUS

than the other two
species of wombat, the
utle  of  "Common’
Wombat 1s nonetheless undeserved. It
suggests that the biology and behaviour
of this species s well known. vet this s
far from the case. So rudimentary is our
knowledge of the Common Wombat
(Fombatus wosinis) that even its sex lite
was a complete mystery unul relanvely
recently.

But in an obtuse it not thppant sort of
way, Australians have always nursed a
tascimation for the sex life of wombats,
It only I'd been given a dollar every
tme 1 was asked the question: s it true
that @ wombat eats, roors and leaves?”
Yet unual recently there were no record-
ed observations of courtship or mating
in wild wombats. Obviously a compre-
hensive answer to - this question was

impossible!

A LOVE BITE
with chisel-like
(ncisor teeth is

the type of foreplay
that removes hair
and punctires skin.

In Australia, while some instances of
copulaton and “mock’ copulation dur-
mg “play’ had been observed m captive
wombats, there were no documented
claims of successtul breeding. Lack of
knowledge about the structure of wom-
bat burrows, and ftew attempts to con-
struct appropriate arutictal - burrow
cnvironments - captive  situations,
seemed to contribute to thewr poor cap-
tive-breeding success. This. and the fact
that neither courtship nor copulation
had been seen in the wild. led biologists
to suspect that matng may occur with-
m the burrow. Such a crvpuc and
apparently dignitied strategy may well
have appealed to earlier naturahsts who
were imbued with a sense of Victorian
modesty.

58

Attempts to mate wombats i captiv-
ity were often conducted with some
trepidation, anvway. Frequently, newly
mtroduced wombats were quickly sep-
arated as sexual mteractions became
quite aggressive. The male  would
attack the temale, vigorously biting and
raking her hindquarters. A love bite
with chisel-like meisor teeth s the type

of toreplay that removes hair and punc-

tures skin. Sometimes the female would
ardently resist with the sort of backward
kicks that would send a Sumo wrestler
flving. It was suggested that in the \\'1ld:
the amorous male would have to “trap

the female within the conties of the

. ol cked wav
burrow in order to have his wicked
with her!

Just as some people become more

. aeslline
sexually  liberated  when travelling

52006
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abroad. so too it seems do wombats.,
Forit was in the German city of Han-
nover that the first successtul captive
l?"t't'ding of wombarts was recorded. In
fact, careful observations at the Han-
hover Zoo gave the tirst insight imto the
br‘f‘fding and subsequent growth and
development  of these  Australian
ourists. With absolute precision. details
of the wombat’s sex life were recorded

NATURE AUS TRALITA SUMMER 2003-2006

and. surprisinglyv. 1t seemed anvthing
but modest. Tt appeared to be a phwi-
cally demanding  process. complete
with chasing. biing. gruntung and loads
of heavy breathimg. But why had this
display ot unmhibited lubricious behav-
1our never been recorded m Austraha
betorez Capovity can attect the behav-
1our of animals. sometimes quite sub-
stantially. and observations of wombats

The Common Wombat is an iconic Australian
marsupial, yet even basic details of its sex life
have remained a mystery until very recently.



in a German zoo were not necessarly
thought of as being ‘typical” of tree-
ranging wombats mn Australia.

[ WAS AS LATE As 1990 THAT I
Iobs’cr\'cd md  filmed  Common
Wombat courtship and matng at Ton-
imbuk  Farm in Victoria. This 35-
minute sequence of mtra-red footage
gave the first insight mto their far-from-
common sex lite back home. Mating. as
seen i captive wombats, occurred abore
ground with both wombats lving on
their sides. The temale. atter a pro-
longed period of copulation m the same
position, broke away and began to trot
in a pattern of circles and figures of
cight. The male chased her. tollowing
closely behind, and then bit her on the
rump. She mmmediately stopped just
long enough to permit him to roll her
on her side and begin copulating agam.
It the male was slow to mount. she
would kick back aggressively and not let

him roll her on her side agam unul she

GLEARLY, IN ORDER TO
do the ‘wild thing’,
wombats seemed
to need loads
of space.

had run round m more circles and fig-
ures ot cight. This happened  seven
tmes. Clearly. morder to do the “wild
thing’. wombats seemed to need loads
of space. | wondered if CaptvIty was
cramping their stvle. '

The events recorded at Tonimbuk
very closely matched the observations
m Hannover and did sugeest that mat-
g was not restricted to the burrow
Furthermore, they contirmed courtship

and matg behaviour i Conmmon

Courtship behaviour in the Common Wombat.
The male chases the female in circles and
figures of eight, trying to bite her on the rear. If
s!1e's ready she will allow him to flip her on her
side and mate, after which she gets bhack up

and the c_hase-and-mate sequence continues
several times.

Wombats to be a very physical and
almost violent attair. The nuale bitng
the temale appears to be normal and no
doubt accounted tor some of the scar-
ring and  hairless areas often seen o
wombat rumps. The observation allows
us to speculate why captive mating may
result - abnormally aggressive encoun
ters. It the female only permits mount-
g atter a “chase’. small pens may pre-
vent this. 1f the muale uses 1 “hite on the
bum’ asa cue for her to stop and permit
mounting. 1t is possible that any sext
encounter will resule o escalatme
agaression without  copulation takimg

place as the female has hede space ©

pertorm her “hard-to get’ behaviour. [0
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this scenario. typical conditions of cap-
vty may be mconsistent with the
requirements ot this species to breed. In
the Flannover Zoo. the wombats were
permitted the tree run of the large ele-
phant and rhimoceros enclosure at might
SO OpCN SPACe Was not an issue.

Shm'tly atter seemyg some thm tootage
of wombat courtship and matng.
Androo Kelly at Trowunmna Wildhite
Park. Tasmanta, was determined to sex-
wally iberate his wombats. He had seen
the signs of wombat sexual frustration
before, resulting i a well-bitten temale
that (id not tall pregnant. On the next
occasion that he saw signs of wombat
love. he released them from capuvity

NATURI AUSTRALIA SUMMER 2005:2000

mto the grounds of the park. With tree-

dom to lead the wombat  “dunce
damour’. the temale pernntted copula-
ton and Androo saw the same sequence
ot behaviours as documented i the
film. He also found a pouch voung
some months later!

Catriona MacCallum at the Western
Plans Zoo m Dubbo has probably had
the most spectacular wombart breeding
success ot all Jommyg and moditving the
pen systems to pernut a chase. she not
only found that wombat breedig was
possible - captivity. but she tound her-
selt with the first recorded
wombat twins. Perhaps sometimes,

change s as good as a hohiday!

case of

Because of its burrowing habits, wombats
possess a backward-opening pouch—a great
vantage position for a well-developed young
and a way to ensure that you are out of the way
during serious earth moving'



As the Common Wombat is increas-
mgly held m capuvity throughout Aus-
tralia. there are compelling reasons to
find out more about this crvptic marsu-
pial. Let not the label ‘common’ deter
us trom this task or, worse stll, Tull as
mto a complacent attitude  when 1t
comes to the conservation status of this
Habitat
mcreasingly npacts upon its popula-

wombat. fragmentation
nons. | hope that 1t will never be the
task of any future biologist to more
tully  clucidate the sex lite ot the
Wombat.

So, I am tinally able to answer that

‘Uncommon’

great  Australian wombat sex conun-
drum, but with an unexpected feminist
twist. For it seems that, in the wombat
dance of love, it 1s the temale wombat
that calls the shots: and eats, roots and
leaves!

FURTHER READING

Boer, M., 1998, Observations on
reproduction in the Connnon Womibar
(Vombatus ursinus) in captiviry. Pp.
129—=146 in Biology of wombats, ed. by
R Wells and P Pridmore. Surrey Beatty
and Sons: Chipping Norton.
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Being the largest burrowing herbivore, it
seemed probable that Common Wombats
would mate within the confines of their
extensive burrow system. But they turned
out to be less modest!

Marks, €A, 1998 An observation of
conrtship and mating in the free-ranging
Conmon 1ombar (Vombatus ursinus).
Pp. 125=128 in Biology of wombats,
ed. by RUT Wells and P Pridmore. Surrey
Bearry and Sons: Chipping Norton.

Triges, B., 1988, The wombat:
common wombats m Austraha. New
South Wales University Press: Kensington,

Ioodford, [., 2001, The secret hite of
wombats. Text Publishing: Nelbonrne.

CLIVE A, MARKS IS DIRECTOR OF
NOCTURNAL WILDIIFE RESEARCH
PTy Lo IN VICTORIA. HE HAs A

1L ONG=STANDING INTEREST IN THE
ECOLOGY AND CONSERVATION OF THE
COMMON WOMBAT, AND
PARTICULARLY THE RESOLUTION OF
LANDHOIDER CONFLICT WITH THIS
SPECIES.
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{Left) Emperor Gum Moth caterpillar (Opodiphthera eucalypti).

Insect Gallery

BY GUNTHER SCHMIDA
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Longicorn beetle Piesarthrius sp.
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PHOTOART

Emperor Gum Moth (Opodiphthera eucalypti).

Sparring male Golden Stag Beetles {Lamprima aurata).
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March fly.
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GLOBAL SPOTLIGHT

Sqirming fleshy
tentacles of doom

‘The Star-nosed Mole sees its world through pink-colowred ten-

tacles.

HIEE VVIND IN THE 1HTILLONS OPENS

with the Rat taking s triend

and fellow rodent the Mole
on a picnie o the rverbank. Mole
unpacks the fat, wicker luncheon-bas-
ket on a tablecloth and spreads out a
number of small mysternous  packets.
which the Rat has expluned contan
food much loved by Moles. When 1t
was ready the Ratsaid. “Now, pitch m,
old tellow!™ and the Mole unwrapped
the tood and began to cat - a manner
betitting o talking Mole bestowed with
Enghsh manners and pienie cuquette.
However, 1t the Mole had the catng
habits of a Star-nosed Mole, most of the
food would have been caten betore the
1at drew another breath.
Mole  (Condylura
cristata) - has a4 soggw.

tatet,

The Star-nosed
subterrancan
litestvle in marshes and wetands trom
Canada down through the north-cast-
ern United States. Coated 1 water-
proot” black  tur and having heavily
clawed forehmbs for diggimg, 1t blindly
burrows through the damp soft soil and
teeds on the abundant worms. small
msect larvae and other uny anmals 1t
comes across. As 1ts name suggests 1t has
a nose that looks like a star. but this 15 a
rather bland desernprion ot what 1s the
most  extraordinarv-lookmg  sense
organ. Twenty-two-tentacled Octopus-
nosed Mole would be more apt.
Surrounding the nose 1s a tleshy array
of 11 pairs of tinger-hke tentacles that
are splaved across the mole’s tace. While
some of us see the world through rose-
coloured spectacles. the  Star-nosed
Mole sees 1ts world  through  pink-
coloured tentacles. These squirming

Heshy tentacles are packed with 25.000

touch receptors that send information
via 100,000 nerve tibres to the mole’s
brain. For us this would be the equiva-
lent of having the sensinvity of our
entire hand magnified six tmes and
then concentrated mto a single finger
up.

And what does the Star-nosed Mole
do with all this mformaton rushing to
its head? When the tentacles of doom
touch somethmg that may be worth
catng. the mole brings 1ts lowermost
central pair of tentacles mto contact
with the prey. These super-sensitive
tentacles allow the mole to make even
more precise decisions about what to
do next. and it the bram savs “Eat™. the
prey becomes tast tood: really fast tood.
From the moment the mole finds prev,
moves to prey, decides to eat prev. grabs
prev. bites prev with s tweezer-hke
teeth and swallows prev, it takes just
over one-tifth of a second.

Kenneth Catania and Fiona Remple
at Vanderbilt University in the United
States have found that the Star-nosed
Mole is the champion of mammalian
cating  competitions, Using a high-
speed video camera to film the mole’s
teeding behaviour. they found that it

could cat ten mouthtul-size picces of

earthworm in 2.3 seconds or 0.23 sec-
onds per picce. Although the structure
of the star, and the fact that a large part
of the mole’s brain is dedicated to pro~
cessing information it receives from the
star, was already known trom earlier
studies. the actual speed at which it
could  hiterally  hale  food  was
unknown. Their results also suggest that
the mole has pushed ies brain and ner-
VOus system to 1ts operating limits for

BY SIMON D. POLLARD

moving quickly and processing mfor-
mation coming trom the star. So 1t 1s not
surprising that the mole  often makes
mistakes and misses a it of food and
then backtracks to make the right deci-
sion.

What are the advantages ()f\LlPCI'—Cm‘
cient feeding? [t seems intuncve that. 0
terms of tme and energy spent torag-
g, 10 1s cheaper tor a large predator o
catch one prey that weighs 100 kilo-
grams than to catch 100 prey that cach
weighs one kilogram. However. it the
predator expends very  hede energ
locating cach prev item. then 1t could
survive on a1 diet ot small annnals. Cat-
ma and Remple suggest that the sar
evolved as an adapration for high-ypeed
feeding when the ancestors of St

nosed Moles first moved mto wetlands
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By evolving an exquusitely  sensitive
appendage with its large surface arca
and flexible feelers. the Star-nosed
Mole could make an efficient Iiving by
finding very small prey very quickly. In
fact. the researchers have calculated that
the size and mobihity of the star allow
the mole to find 14 times as many small
prevotems i a given tme compared
with its close cousin the Eastern Amer-
ican Mole (Scalopus agquaticusy).

The Star-nosed Mole is the only mole
© have evolved such an claborate and
delicate star. This may be because its
leshy muzzle is less hikely to be damaged
161 pushed and shoved through the
dimlp soft soil tound in wetlands. unlike
the drier soil of other mole habitats.

When Kenneth Grahames Rat tells
the Mole what food is inside the wick-

NATUR | 2005-20006
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er basket. the hst ot goodies rolls off his
tongue so quickly, 1t s casy to mmagine
that he was actually trving to whet
the appetite of a Star-nosed  Mole.
“What's asked the Mole,

wriggling with curtosity. “There’s cold

mside 1t?”

chicken mside 1t” replied the Rat
brietly: “coldtonguecoldhamcoldbeet-
pickledgherkinssaladtrenchrollscress-
sandwichespottedmeatgingerbeer-
lemonadesodawater—" 7O stop, stop,
cried the Mole m ecstasies: "This 15 too
much!”™™ However. hife s no picnic tor
the Star-nosed Mole as 1t races agaimst
wormsinsectlarvacerus-

time  to find

LaCCanstnyv-insects. ..

FURTHER READING
Carania, K.CC. & Remple, EIE, 2004,
Tactile foveation i the star-nosed mole.

The super-sensitive fleshy tentacles of the
Star-nosed Mole.

Bram Behav, Evol. 63¢1): 1—12.

Catania, K.C. & Remple, L., 2003,
Asymprotic prey profitability drives star-
nosed moles 1o the foraging speed linir.
Nature 433(7025): 519-322.

Gralhame, K., 1908, The wind m the

willows. Pengiin Books Lid.
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BEING HUMAN

He are not so naked that we won't wax or shave to fmprove

the look and feel of even the most hard-ro-reach places.

ORGET ARMPITS, PIGTAILS AND PUBES,

Just for a moment. The rest of

our body 1s as hairy as the next
great ape’s, at least m the number of fol-
licles per square cenumetre. Humans,
with dense, fine, short hairs, just look
naked. so we can nghtly be called
naked apes’sor tthird chimpanzees’, or
even Ssilverbacks” (Gonllas arent the
only males to get long grev hairs on
therr back as they get older!).

Although anthropologists tell us we
fook naked, humans, 1t scems, can’t get
naked enough! We are not so naked that
we won't wax or shave to mmprove the
look and teel of even the most hard-to-

reach places. There are 14 pages of

beauty salons m the Svdney Yellow

Pages, most otfering waxing services tor

Just about evervthmg—cvebrows, upper
lips, legs, backs, armpits, croteh.

On top ot all this tuss over unsightly
body tutts are beards and head hair.
Fashion, health and even religion have a
big impact. The Taliban (Islanie rulers
1996=2001) banned

shaving, and decreed that beards be

of  Atghanistan

longer than a man’s fist. Barbers have
sinee re-opened to high demand. But
vou dont have to be an Ishimie tunda-
mentalist to realise that we payv close
attention to removing tactal hair. Bar-
bers and hatrdressers command over 15
pages m o my phone book., responding to
demand tor trequent tmms and - har-
stvles to enhance facial attracnon and to
send out the nght kind ot signals—
whether vou're a job apphcant, mtellec-
tual. company director, or lover.

Darwin considered

Charles many

tangled arguments about why hair s

ditferent on men and women, and why

Al humans have a mat ot hair at the

Juncoons ot the lmbs and torso. He

wondered too it reduced body hair was
naturally selected to free humans trom
ticks and other parasites. but thought
this unhikely because he was unaware at
the tme of any specitic adaptations for
removing parasites - other relatively
harless. opical landlubbers (elephants
and rhimos). Nor did the lToss of human
hair to regulate body  temperature
appeal much to Darwin because 1t does-
n't really explam retention of our head
hair. most exposed to the sun. Darwin
favoured sexual selection to explam dit-
terent head and tace hair on men and
wonen.

Mark Pagel (University of Reading)
and Walter Bodmer (Oxford Universi-
ty) combed new threads into these the-
ories. ThC}' too I‘CjL‘t‘tL‘d the 11.\il'lcs\,
bipedal, body-cooler argument (naked
skin gams too much heat during the day
and loses too much at night). And they
doubted the “aquatic ape theory'. which
purports hairlessness to have evolved
during an aquatic or semi-aquatic phase
of human evolution—the  fossil  evi-
dence is just not convincing.  They
reckon that sexual selection could well
explam human retention of face. head
and pubic hair, but that relative hairless-
ness elsewhere on the body was lirgely
driven by advantages conterred by elim-
mating ectoparasites like fleas and ticks.
Darwin was wrong. A tendencey to hair-
less and tick-tree skin could casily have

sparked a selective advantge through

lower mtections, which then kicked oft’

the whole process ot clmming mates

BY RICHARD FULLAGAR
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that advertised clean skin (“Look! Ng
tleas!™).

The oldest hairdos depicted archaeo-
logically were once thought to be on
30,000-year-old Venus figurines from
Western Europe, but it turns out that
these carvings are probably woven hats
“Stone Nature Aust.
Autumn 2001), and thus the earliest evi-

(see Clothes”,
dence of covering up, if not removing,
hair! Genetie studies of lice take us fur-
ther back. and mdicate thar the Human
Body Louse, which lives in clothing and
only feeds on  the  body, evolved
50.000-100.000 vears ago, presumably
when we started wearig layered clothes
Nature  Aust.

(sce “Lousy  Clothes™,

Winter 2004). So we must have been
naked” at least since modern hunters
walked—not streaking but dressed to

Kill—out of Africa. Mavbe other early
humans were a lot hairier. Could this
explam the scant evidence ot human
interbreeding with hairy, cold-adapted
Neanderthals? Perhaps they were just
too flea-ridden and ugly. Could 1t
explain Neanderthal extinetion through
mfection?

Human retention of hair in or on the
nose. cars, armpits, chest, genitals and
other remote locations usually has a
fimctional explanation. Hairs might be
hlters. cushions, signals ot sexual matu-
rity, or pheromone  dispensers. Pluck
some hairs trom different parts ot vour
body and have a smtt. Twirl them
around. Pubic hars are coarse and curly
with an arregular dameter, which 1
handy because it means they can' get
matted mto dreadlocks when vou walk
to work. But human head hair stands up
m a world of 1ts own. How come head
hamr s so much longer than everviwhere
else?

Norbert Mesko and Tamas Bereezken
(University of Pées. Tlungary) suggest
that long hair s Iinked with reproduc-
uve success. hcy tested several }H)Mib]t‘
tunctiony of long hair: to cover up or
draw attention away from less attractive
(more musculine) parts of the face: t
advertise absence of parasites, assuming
only mdividuals tree of infection can
attord to grow their hair long: or to send
acostly signal” (like a peacocks tal) ©
advertise good genes. Theyv got male
suhjctt\ tO examine computer iNLEe of
medium, long:

sIX - harrstvles  (short,
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A Hindu Sadhu (holy man) from Kathmandu, Nepal.

dishevelled, bun. and unkempr) on a set
of female taces and to rank the effects of
these hanstyles on attractiveness (femi-
mmty. vouth, health and seximess).

The results showed that unkempt or
dishevelled hair. which might mdicate
parasites, has hictle impact on attractive-
ness, but that hamr length s a pretey
good mdicator of general health and.
presumably. genenc quality. Long har
certainly costs a lot in terms of produc-
ton (head hair consumes more energy.
grows ftaster and s shed more rapidly
than body hair) and daily mamtenance
(long hair takes more ume to care tor
than short hair). Harstvle. partcularly
medium and long hairo s very impor-
tant 1 enhancang  attracuveness.
whether you have something to hide or
not. Longer hair makes less attractve

look

women more  teminine  and

NATURE AUSTRALIA SUMMER 2005 2006

Long hair means different things to different people.

healthy, while 1t makes more attracuive
women more femimime and sexy. Obvi-
ously this study nmight only be true tor
a limited range ot temale harstyles and
tor certamn cultures. but the basic mes-
sage  probably holds: long  hair will
impress vour mate. because to attord the
costs of production and mamtenance.
vouve got to have good genes. The
next plan s to see how men make the
cut, and what women want.

I read somewhere that tansplanted
pubic hair (that 1s. adding to 1t not
removing 1) s becoming trendy
South Korea, but [ can't see 1t catching
on as a surgical cure tor baldness i the
West. Sull. with all this aronticial adding
and removing, 1t’s hard not to think that
it’s the end ot evolution for human har,
The medium (hair) and the message
(mate with me) might be the same, but

what vou see (or don't see) 1s no longer

what vou get.

FURTHER READING

Pagel, M. & Bodmer, 11, 2003, A naked
ape would have fewer parasites. Proc. K.
Soc. Lond. I3 (Suppl.) 270:
SHIT=S119.

Mesko, NU & Bereezker, 12, 2004,
Huairstyles as an adaptive means of
displaying phenorypic qualiry. Human
Nature [3(3): 27—46.
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THE SECRET LIFE OF PLANTS

Immortal plants

A tree can be viewed as a close-knit colony of many individnals,

and this colony has the potential 1o live forever.

WAS BOTH SHOCKED AND AXWED BY
the ideas otfered by French tropical
botanist Franas Hallé m Ins won-
dertully titled book In praise of plams. |1
was certamly amused and capovated—
1S a tascimatng book. Hallé s parncu-
larly keen to show that most animals and
plants are tundamentally ditferent, and
that we can’t simply  generalise trom
what we know about anmal biology to
plants. To my dehghe. Hallé also con-
cludes that plants are far more nterest-
ng!
One of Halles key concepts s that a
tree can be viewed as
a close-knit colony of
many mdividuals,
rather than a sigle
organism, and  that
this colony has the
potential to hve  for-
ever. What he means
s that there s a
repeated pattern. and
cach umt can contin-
ue to grow (whether
part of the tree or as a
cutting  or gratt) as
long as 1t contams a
bud. The  bud.
according to this mterpretanon, can be
considered the true mdividual—it can-
not be divided any turther. (Even it we
use genetic unmformity to define an
mdividual. g long-hved tree a slow
build-up of mutations in vegetative cells
can resule mosome branches having a
distince fingerprinte.) So a tree s hike an
ant nest or sed anemone: individuals die.
but the colony persists.
Apart tfrom providing an interesting
linguistic or philosophical exercise, does
any of this matter? It does it vou consid-

er colonmal organisins to be, to all meents

So a tree is like
an ant nest or sea
anemone: individuals
die, but the colony

PCISISES.

and purposes, immortal. Clearly most
trees are mortal: Austrahan wattles tend
to tHlourish and die within a decade or
two. and even our most majestic street
trees have a maximum hite span ot one
or two centuries. Structural problems
develop. Food and water supphes can't
be guaranteed. Fungal pathogens some-
what short=sightedly  kill their host.
Winds blow them down. And so on.

In fact, the longest-hved plants are not
the grand trees. Granted a Bristlecone
Pie (Pins longaera) chopped down
California in 1964, 1s otten cited as the
oldest tree. Tv was just
under 5,000 vears old
when felled. although
there are claims that
other mdividuals
this species are 8,000
vears or more  old.
And a massive Huon
Pme. spread over 2.5
hectares (the size ot a
city - block) m the
Tasmania, s estimat-
ed to be about 10,000
vears old. but there s
some  debate over
whether to call this an “individual™ tree
or a “colony of cloney”.

It we accept Halles view that most
plants are colonmal anyway, we shouldn’t
care too much it trees like the Huon
Pine survive only because they spread
vegetatively at therr base by producimg
new stems to replace old (that s, sucker
or laver). This brings mto contention
Bush
trom Calitornia, now over 11.700 vears

the  Creosote (Larrea tridentata)
old (sce “The Lengthenimg Lits of
Lite™. Nane Alust. Winter 1997). Bue

this s 4 baby compared to a strange

BY TIM ENTWISLE
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ot

Mount Read arca ot

plant lurking 1 the Tasmanian World
Hertage Area.

Some vears ago. | took part man Aus-
tralian - Geographic-sponsored  expedition
to Bathurst Harbour in south-westery,
Tasmania. While T was wading through
tea-coloured streams searching for new
species of red algae, Jayne Bahmer (Tas-
manian Department ot Primary Indus-
tries. Water and Environment) was col-
lecting samples from one ot Australias
oddest, perhaps s oldest, and certainly
one of its rarest. plants. A member of
the tamily Proteaceae and closely relat-
ed to warratahs (Telopea). Kigs Holly
(Lomatia tasmanica) was tirst discovered
m 1934 by local identty Denny King.
That plant 1s now assumed dead, but
King found a sccond population, con-
firmed by Tasmanian botanist Wimtred
Curus in 1965, Tt looks healthy enough,
extending along creek gullies for over a
kilometre, but none of the plants pro-
duces fruit or seed. Genetie testing by
Jasmyn Lynch (who works with Balmer)
and colleagues trom the Univensity of
Tasmania showed no detectable varia-
ton across the entire population. This 1s
usually good evidence of a vegetatively
reproducing  species  (although  some
plants that grow  from seed may be
genetically  imdistinguishable  trom one
another, such as the Wollemi Pine, and.
like the branches on an old wree. vegeta-
tve ott=shoots are not necessarily genet-
1cally adenucal).
also

Microscopic exdimimnaton

demonstrated  that Kig's Holly has

When 1t

contes to chromosome numbers, Pl.lllh

three sets of chromosomes.

do mux ac up a lot. and mulaple copies
are not uncommon. But miplods, as
they are called. are rare. In Lomatia. and
m fact m all its close relatives. 4 double
(diploid) set o ' chromosones 1s stan-
dard assues The tfact that Kings Holly
has 33 chromosomes expluned why at
couldnt produce tertile seed—uplod
plants rarely find 4 way to sphit this odd
number up and produce viable gametes
(the reproductive cells that have a single
or haploid set of chromosomes). Ity
thought this odd set ot chromosomes
resulted from the successtul fertilivanon
ofa treak diploid gamete. with a normal
haploid gamete, many vears ago. Iwo
plus one equals three!

| )'l]Ch and colleagues h\'P()[llL‘\l\C that

NATURE AUSTRATIA SUMMI



King's Holly: part of a 43,000-year-old clone?

every plant m the one-kilometre strecch
was once connected, and that tfire has
probably tfragmented cthe “clone’. Based
on a combination ot its current extent,
carbon-dated tossils, the lack of genetic
diversity. absence of seed, and  the
unlikelihood  of wiploids occurring
twice. they hyvpothesise that dis clone
may have started hite over 43.000 vears
ago. Hard to confirm. but a tantalising
proposition.

A tew

plant ccologist Rob Kooyman has dis-

thousand  kilometres north.
covered another long-lived clone. He
suggests, provocatively, that the Peach
Mvrtle  (Uromyrins australis) in New
South Waless Nightcap Range s, at
least functionally, an immortal plant.
That is. in the right circumstances it
could Iive tor ever. Kooyvman and his
rescarch supervisor Peter Clarke (Uni-

versity of New England) are sall oving

NATURE AUSTRATIIA SUMMIR 2005-20006

to confirm the exact age and lite histo-
rv of this intriguing plant. Like Kings
Holly, the Peach Myrtle has tound a
way to survive  without reproducing
from seed. Each idividual consists ot a
large group of stems up to 12 metres
high. the biggest of which seem to be
about  1.500 vears old. The plane
‘regencerates’ itselt by replacing old
stems with new, and s likely to be at
least 10,000 vears old.

The real stavers. however. are giant
fungal nerworks sad to be the largest
living orgamisms in the world  (see
“Largest Living Orgamism™. Nuture
Aust. Summer 1993-94) and possibly
tunctonally mmortal as well. Plenty of
algac,  tungi. bacteria and  other
microbes reproduce almost exclusively
by sphtting m two (without any sexual
fusion). and vou could deseribe their

extended  families as exceedingly old

but disjointed mdividuals. All this casts
a dark shadow over the palury eftorts of
most anmals. which at best live tor a
tew hundred vears or, it vou are a sea
ancmone. a couple of thousand years.
Bemyg a plane. or a mucrobe. has 1ts ben-

efits.

FURTHER READING

Huallé, [, 2002, In praise of plants.
Timber Press: Portland, USA and
Cambridge, UK.

Lynch, A.J.].. Barnes, ROV, Cambecédes,

I & Tailancourt, R.E:., 1998, Genetic

cvidence that Lomatia tasmanica
(Proteaceac) is an ancient clone. Aust. .
Bot. 46: 25-33.

i Tiay ENTwisLE IS EXECUTIVE
DIRECTOR OF THE BOTANIC GARDENS
TRUST. SYDNEY.
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The Nature of Plants: Habitats, Challenges, and Adaptations )
By Joli Dawson and Rob Litcas. CSIRO) Publishing, Collingwood, Vic., 2005, 314 pp. $64.95 mp.
OOKS LIKE THIS ARE USUAILY WRITTEN BY AMERICANS OR EUROPEANS, AND T1IE TEXT AND
illustrations imvariably emphasise northern-hemisphere examples. What is retreshing about this
book 1s that 1ts authors hail from New Zealand, and ther text has a strong Australasian flavour.
Many ot the plants they deseribe and illustrate come trom New Zealaind,  Australia and New
Caledoma. As a detailed mtroduction to the world of plants this book s very good, and well pitched
towards the category of reader who enjovs Nane Ausnalia. In clear readable Enghish the authors
explaim such phenomena as pollinaton and seed dispersal, and adaptations to tire. drought, cold,
herbivory, and a lite m water. The text can be read chapter by chapter, or be consulted when
questions come up, such as "How does sap nise?” The photos. mamly by Rob Lucas, are so outstanding
that the book is almost worth buying just tor these. The text appears to be pitched to an international audience, but its New
Zealand bias ulimately becomes a mimor weakness, with too many New Zealand examples used to illustrate the coneepts.

—Tim Low

Seven Deadly Colours: The Genius of Nature's Palette and How it Eluded Darwin

By Andrew Parker. Simon & Schuster, Pynible, NSHT 2003, 286 pp. 834,95 rip.
HE SUPPORTERS OF INTELLIGENT DESIGN ARGUE THAT LIFE 1S JUST TOO COMPLICATED TO BE
the result of the directionless lottery of evolution, and to them the eve 1s too pertect to have
evolved by chance. Charles Danvin also telt the eve was perhaps too pertect tor evolution, but

as Andrew Parker explains in Seven deadly colonrs, the eve 1s not quite as pertect as we tend to think.

This book deals with the physical aspects of colour, how 1t 1s ‘made’, and how much our “perfect’
eves il to see. While colour pigments are known to us all. what about structural colours,
ndescence, and vellow tluorescence?

There s much fascmating information in this book, but sometmes the tlow is interrupted by
complicated explanations that might have been better in an appendix. I also would have hked answers
to unanswered questions. For example, can parrots see vellow fluorescence? One of the aims ot this

book 1s to show that the eve s not pertect. Why then does Parker specitically exclude mmage-torming organs from his

definition of an eye? Surely the “proto-eves™ of snails and slugs and the light=sensing organs of other more primitive animals
are part of the story of the eve’s evolution?

Bt RUDMAN

AUSTRATIAN MUSIUM

Fahulous Flatworms: A Guide to Marine Polyclads

CD-ROM by Leslie Newman and Lester Cannon. CSIRO Publishing/ Australian Biological Resonrees Study,
2005, §69.93 rip.
OLLOWING ON FROM THE EXCELLENT BOOK MARINE FLATIUOR VS (REVIEWED IN N RE st
Winter 2004), “Fabulous Flanworms™ is an interactive CD=IROM covermyg similar but also new
ground. Both works are protusely illustrated and cover evolution. classification. and all aspects of
tflarworm biology. Although a hardcopy book has obvious aesthetic appeal, the electrome medium
enables teatures not previously available. For instance. video chips showing predation, reproduction.
- ghding and swimming are ncluded. plus many more still mages. A further \
that the CD-ROM 15 more strongly geared towards identification. making cood use of both anatomy
(internal and external) and hiving colour. Species can also be listed alphal . :

departure trom the book 1

| . : setically, taxonomically or geographically, with cach

Iinked to the relevant images and descriptions. )

“Fabulous Flanworms™ is not an exhaustive guide to all species, and some can be dithicult to identfy trom the pll()t()(rrl}‘ll\

o a 9 . - o . J bk

alone, thus requiring a caretul reading ot the deseripuon. However, with more than 400 world species depicted. most that

are hkely to h}' cncountcrcq can bgf readily recognised. Surprisingly, or perhaps not, about three-quarters of species mcluded
are vet to be tormally deseribed. Highly recommended.

SHIANT ATIVONG

AUSTRATIAN MUSIUM
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23°S: Archaeolouy and Environmental History of the Southern Deserts )
Edited by Mike Smith and Panl Hesse. National Muscun of Australia Press, Canberna, 2005, 436 pp.
$42.95 nip.
WENTY-FIVE ESSAYS BY 40 SCHOLARS PROVIDE  ARCHAEOLOGICAL - AND  ENVIRONMEN[A|
perspectives on six deserts strung around the Tropic of (T.IPY‘IC(H'H. 23%°5 ot the equaror.,
Despite some similar geological ongins, deserts are diverse places. For example, the s‘mvd,\' Atacama
Desert in South America is 150 kilometres wide and lacks obvious life forms, contrastng with a 2,000~
kilometre streteh of Australian aridity, which has sustained Aboriginal populations tor over 22,000 years.
AT T T BT 23° S is an academic conterence volume divided into five sections: Environmental History,
Dyvnamics of Settlement. Rock Art and People, Hunters and Herders, and Histoncal Perspectives.
Whereas the early environmental history is torensically: complex and hazy. the recent past comes alive with Bushmen, Inca
and Pincubi. Nicely illustrated rock paintings and engravings demonstrate the rich and diverse desert cultures.

Mike Smith is an Australian archacologist who authored the recent exhibiion on deserts at the National Muscum of
Australia, while Paul Hesse is a geomorphologist. well known for his research into chmate change. It's a good combiation,
which has kept the chapters briet. despite complex arguments. scientitic uncertainties and technical jargon (hence a usetul
Glossary). Highly recommended for anvone interested in the details of environmental history and desert peoples.

—RicharD FuLtaGar
UNIVERSITY OF SYDNLY

Rhythms of the Tarkine: A Natural History Adventure
By Saralt Lloyd and Ron Nagorcka. Published by Saral Lloyd, Birralee, “las., 2004, 98 pp. and
Y9-track 21, 8335 rip.

HE TARKINE AREA COVERS APPROXIMATELY 447.0000 HECTARES OF 1111 NORTH-WEST Ol

Tasmania. The region hosts Australia’y largest temperate raintorest, the largest area of

unprotected wilderness remaimmg in Tasmanias and an astonishing variety ot other
cultural. biological. geological and Tandscape values. The authors spent several weeks exploring,
recordimg the sounds, and documenting the natural history of the Tarkine.

The Y8-page booklet s a deseriptive diary account ot 11 ditferent places they visited 1 the Tarkine. The authors
elaborately deseribe the difterent vegetanon. birds and anunals that mhabie the arcas. The birds at cach site are well
documented and cach species is accompanied by a number that relates to a tack on the CD. The C1 comprises 99 tracks
that were recorded on their expediion. These are mamly bird calls but also other animals such as the Tasmanian Devil and
some mvertebrates. The booklet and C1) together create a very strong mmage ot the pristine beauty ot the Tarkie. It almost
made me teel hke 1 was sitting on the forest tloor.

Usctul appendices histing the fauna sightings at cach area, and the scientitic names ot the flora and tauna. are included.

The author sadly pomts out that. when tavelling i Tasmania. breathtaking beauey 1s juxtaposed with massive destruction
of the unprotected torests ot the Tarkine.
—GRORGINA BROWN
AUSTRATIAN MUSEUM

Fruits of the Australian Tropical Rainforest
By Hendy Cooper, illusirated by William L Cooper. Nokonis Editions Pry Lad, Clifron Il The., 2003,
632 pp. 3235 nip.
EVIEWING BOOKS CAN BE A MIXED BIEESSING AND MY ENCOUNTER WETTE THIS ONEWAS NO
exception. Ity a big. detailed. specalist botamical work and as such sonrewhat dauntmg. Yet
1ts also ajoy just to drool over the Tuscrous tllustranons—this book can hold its own o anv
cottee table.
Sull. it would be a waste 1t it spent its life on the coftee table. tor it contains an mordinate amount
of mformation on rainforest truits and the plants that bear them. Thanktully evervthing is extremely
well-orgamised m species accounts, glossary. key and bibhography. so vou d.on'[ l<;\t, lt‘ 18 a botanists
dehght—the amount of intormation is truly mid-bogeling,
And then there are the tllustrations. What can savz You could casily frame any of them

. ) and not be disappomted. But
they aren't just beauntul: they do what the best natural-history illustration must do—thev capture the essence of the subject
matter. You really do get an accurate impression of what the fruits look like. ‘ »

So I am torn between wanting to drag this book with me on my next raintorest walk and the unpulse to put it ond
pedestal m my lounge room. Should all my dilenmmas be this good!
—GREG GOWING

AUSTRALIAN N{UsEUM
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Get ivolved! Acrd

»w Australia there s a nerwork of active societies, large and small, local and national. that exist to further the cause of the subject that you hold

dear. Whether vour special mrerest i conservation, birds. science. natonal parks, bushwalking or a particular group of animals, there's a society for you.

ANIMAL WELFRRE
North Queensland Wildlite
Care Inc.
PO Box 1446
AITRENVALE QLD 4814
Ph: 0414717 374
Contact: Lana Allcrott

an
Membership: $10.00 Child
$23.00 Adult $35.00 Family

or Organisation

WIRES
NSW Wildhte Intormation
& Rescue Service
PO Box 260
FORESTVILLE NSW 2087
Ph: 028977 3333
& 100 641 188
Web: wwwavires.org.au
Contact: Stan Wood

[ |
Membership: $40.00

ASTRONOMY
Western Sydney Amateur
Astronomy Group
PO Box 400
KINGSWOOD NSW 2747
Ph: 024739 1328
Web: e ipgr.coman users /wsaag/
Contact: Tonv Elhs

| N ]

BIRDS

Birds SA

I'1 Shattsbury Strecet

EDEN HILLS SA 5050

Ph: 08 8278 7560

Web: wine. bivdssa. asn.aii

Contact: Dr David Robertson
| B ]

CONSERVATION

Australian Ecosystems
Foundation

PO Box 606

UTHGOW NSW 2790
Ph: 02635 21133

Web: g,

Contact:

AUSCCOSYSICINS. oFg. dh
Irevor Evans

L N1
‘\’kmbcrshlp: $10.00 Single
825.00 Family §100

(‘Ufp()mtmn

NATY

Friends of Lane Cove
National Park Inc.

¢/~ Lane Cove Natonal Park
Lady Game Drive
CHATSWOOD NSW 20067

\Xeb: hip:/ /users.bigpond.net.au

Solenp

Contact: Nocela Jones
EEn

EDUCATION
CSIRO’ Double Helix
Science Club
PRIBox 225
DICKSON ACT 2602
Ph: 02 6276 6643
Web: wwewcsiro.an/lelix
Contact: Jo-Anne McRae
[ |
Membership: $27.00 or §24.00

Gould League of NSW
PO Box 846
MARRICKVILLE NSW 2204
Ph: 02 9500 7844
Web: wwnvgonld. edu.an
Contact: Michael Brennan

[ J

EARTH SCIENCES
Australian Field
Geology Club
16 Arbutus Street
MOSMAN NSW
Ph: 02 9969 2135
Contact: Douglas Raupach
]

2088

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

INSECTS

Entomological

Society of Victoria

56 Looker Road
MONTMORENCY

VIC, 3094

’h: 03 9435 4781

Web: weunevicnet.net.du/ ~=vicento

RE AUSTIRAIIA SUMMER 2005-20006

Society for Insect Studies
12 Park Avenue
ROSEVILLE NSW 20069
Ph: 029417 6171

Contact: Hon. Treasurer

MICROSCOPY
Postal Microscopical Club
of Australia (PMCA)
36 Western Avenue
BLAXLAND NSW 2774
Ph: 02 4739 1528
Contact: Tony Elhs

]

MUSEUMS

TAMS—The Australian

Museum Society

6 College Street

SYDNEY NSW 2010

Ph: 029320 6225

Web: wwamonline. net.au/tams/

Contact: Alison Byrne
EEEEnR

Membership: $88.00 Famly

£70.00 Single $52.00 Concession

The Waterhouse Club

SA Museum

NorthTerrace

ADELAIDE SA 5000

Ph: 08 8203 9802

Web:  nnenewaterhonseclub.org.an/ivhe

Contact: Mary Lou Simpson
EvEEN

Membership: $90.00 Family

£70.00 Single

NATURAL HISTORY

Dinosaur Club

Australian Museum Education
6 College Street

SYDNEY NSW 2010

Ph: 029320 6223

Kate Cox

Contact:

Membership: $15.00

Field Naturalists Club

of Victoria

Locked Bag 3
BLACKBURN VIC. 3130
Ph: 03 9877 9860

Web: winvicnet.net. au/~fey
Contact: Minn Pohl

Royal Society of SA

SA Museum

North Terrace

ADELAIDE SA 3000

Ph: 08 8223 5360

Web: wwnvagueine.adelaide.edi.an/
industry /RSSA

Contact: John Love

REPTILES & AMPHIBIANS
Hawkesbury Herpetological
Society Inc.
PO Box 30
EMERTON NSW 2770
Ph: 0298329013
Contict: JLA. Banks
ErEn

QLD Frog Society

PO Box 7017

EAST BRISBANE

QLD 4169

Ph: 07 3366 1868

Web: wvwgldfrogs.asa.an
Contact: Jenny Holdway

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

B Nature Australia magazine;

B Seminars

n



Katydid eggs on a camelia leaf.

Katy Did It
Could you tell e what laid these
o curionsly arranged cggs on my
canielia leaf?
—LANCE DOVER
PENNANT Hitrs, NSW

A. This egg mass s produced by a
o katvdid (2 tetngonud cericket).,
probably the spectacular Mottled Katy-
did

which occupies a large range over much

(Ephippitytha  trigintiduoguttata),
of Australia m a diversity of habitats,
Females have a short, broad, tlattened
ovipositor (egg-laving organ) that they
use to sphit the edges of Teaves. They
then lav and glue therr eggs securely
into place mn the sphit. Black and vellow
nvimphs hatch m the spring months and
then take six to eight months to reach
adulthood. Very litdle 15 known about
the Tite history of these Katvdids, but
they are apparently quite easy to raise
capuivity on a diet of leaves tound i the
local area.

—Dave Brirtoxs
AUSTRALIAN MUSEUM
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One-legged Ducks

I have a pair of Pacific Black
o Ducks (Anas supercihosa) thar
repularly visit my backyard and I noticed
thar both were resting on their Ieft legs with
their vight lees tucked p into their bodies
and bills nucked wnder their vight wings.
They stayed like this for ar least half an
Lo WWhy do dicks stand on one lep? Also,
is there a *handedness” 1o ducks, or do they

alternate the standing leg?
—ALAN MOSKWA
KENSINGTON PARK. SA

Standing on one leg s casy for

A:

special tendons i the leg lock 1t o

ducks (and other birds) because

place and 1t thus requires almost no
extra energy to retamn this position.
Several explanations have been pro-
posed tor why birds do this. Most tre-
quently suggested s that e helps birds
regulate their temperatures by letting
them hide one leg, with 1ts exposed
surtaces, 1 the well-insulated  belly
feathers. Birds can sleep with one halt

of their bram while the other side stays

alert, so it may be that seanding on ope
leg allows the other leg to “sleep’ 45
well. Another thought s that standing
on one leg makes it casier tor a resting
duck (with 1ts head pulled mto the side
ot the body or lad on its back) to mon-
itor its surroundimgs. This s hecause 1t
takes less etfort w rotate shghtly on one
leg to look at somethmg than it would
to shift position 1f standing on two.
Handedness 1s well known i parrots
but hetle studied m other birds. There
1s no reason to believe that ducks
would not have a natural preference
tor one side over the other. Ifics
simply like people crossing their legs
preferentially. then there may be only
liited alternaton. 1t however. the
practice results trom one or more of
the reasons suggested. then changing
fect would be expected. Observations
on sleepmyg ducks might warrant a
good school science project.
—Warrer E. Botrs
AUSTRALIAN MUsEUM

Thirsty Koala
. Ve dive in Belair on the city side
o of the AAdelarde Hills, and Koalas
are connnen in our gardens most of the year
It is often stated that Koalas rarely drink,
and that they get the water they need from
the leaves they car. Yer we saw and pho-
toeraphed a Koala come down o our garden
pond and spend abour 40 minutes deliber-
arely dvinking in broad daylight. [How con-
mon is this behaviowr?
—IAN GIBBONS & JUDY Morgis
Brram. SA

Why do ducks stand on one leg?

NATURE AUSTIRATTA SUNMMIR 20032



A . This behaviour is unusual. Firse,
« Koalas normally move at mght
and are seldom on the ground atter
sun-up. It the drinking, however, that
15 particularly  worrisome.  Although
Koalas do drink m the wild. they obtamn
most of their water from the leaves and
dew. Drinking tor 40 mimutes imdicates
a serious problem with the Kidneys.
Researchers at the University ot Ade-
lude are concerned about the number
of Koalas m the Adelaide Fhlls that have
damaged kidneys and have found alu-

minium deposits - all that they have  Koala drinking from a garden pond.

exanuned (The Teterinarian June 2004),

Oxalate  crystals - Koala  kidneys Answers to Quiz in

(oxalosis). caused by catng plants with Nature Strips (page 16)

high levels ot oxalates. can also lead to a 1. She-oaks

violent thirst. There s Tikely to be a 2. Aboriginal painting styles

relationship between oxalates and alu- 3. Light or ten

mimium deposits but that Iink 1s cur- 8. Forest trees

rently not  completely  understood. 8. Hobbits

Whatever the case. raging thirsts are a 6. 1986

very bad sign of Koalas and the anmals 1. Sponges

mvariably perish. 8. TLiventy-one per cent
—Rop CLosE 9 Keratin

UNIVERSITY OF WESTERN SYDNIEY 10. 4 Baobab Tiee

BIRDWATCHING & WILDLIFE
TOURS

Kimberley - WESTERN AUSTRALIA
Informative tours with naturalist & protessional ornithologist
George Swann — who knows this region. its {lora and wildlife - one
of the Kimberley's most experienced wildlife guides
4WD Safaris - Camping or fully Accommodated
Trips
Tailored Itineraries - Kimberley Cruises
Fly/drive tours

ACCOMMODATED BLACK GRASSWREN TOUR
= MITCHELL PLATEAU July & Aug 06

BEST OF THE KIMBERLEY July & Aug 06
ISLAND & INLET KIMBERLEY CRUISE Oct 06

PLUS MANY MORLE EXCITING TOURS

For info contact:
George Swann
P ) Box 220. Broome
Western Australia 6723
Tel Fax (08) 9192 1246
Fmail
3 1 =BE infof@ kimberleybirdwatching.com.au
www kimberleybirdwatching.com.au

NATURE AUSTRAIIA SUNMMER 2005 2006

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 the DVD "Wilderness'. Spring's Pic
Teaser was a nose-leaf of the Eastern

Horseshoe Bat (Rhinolophus megaphyllus).

STUART HUMUHREYSAUSTHRALIAN MLUSELM
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THE LAST WORD

Fertilising the

Why are so many of us laid back about the possible impacts

of this change?

ORUSAL'S T Grear Wave

off Kanagawa, portraying three

puny fishing boats detving a
massive wave that trames Mt Fup, 1s a
beautitul depiction of humaniys tena-
cious spirit and use of technology i the
tace of the awesome power of nature.
Presently there s an even greater wave
threatening  humanity—the  steeply
chmbing concentrations of greenhouse
gases. particularly carbon dioxide. The
“Keelmg Curve’, named atter the Amer-
1can scienust who discovered it deseribes
the steady and ongomg increase in
atmospheric carbon dioxide trom 315
parts per million (ppm) 1 1938 when
measurements began, to the current lev-
els of 379 ppm.

The Keehng Curve tracks the steady
rise 1 post World War 2 cconomic pros-
perity. driven by the consumption of tos-
sil fuels. Tt also proves bevond doubt that
mdustriahsation has changed the Earth’s
biogeochenical cyeles. The icrease of
04 ppm ot carbon dioxide over the last
46 vears may not seem like much, butice
cores from Antarctica show that this in
tact represents a sky-rocketing deviation
trom previous levels tor at least the last
400,000 years and most probably nil-
lions of vears, when carbon dioxide tlue-
tuated from 280 ppm to 180 ppm. Such
an mcrease s signiticant because of car-
bon dioxides known capacity to tap
heat and hence the apt name “green-
house gas™.

Another remarkable  feature of the
Keeling Curve s the seasonal drop of
carbon dioxide by a few parts per million
during the northern henusphere spring
and summer, when vegetation grows,
and a slight rise when growth stops tor

the wimnter. (The companuvely small
land area i the southern henusphere s
no match for the vast expanses ot car-
bon-absorbmyg vegetation m the north.)
Numerous studies have  demonstrated
that mcreased concentrations of” carbon
dioxide act as a plant tertihser. The cur-
rent high levels ot carbon dioxide will
theretore not only change the chimate
but also alter the tunctioning of the bios-
phere due to mereased plant growth.

The fatlure of the USA and Australia
to sign the Kyoto Protocol. designed to
curb carbon dioxide enmissions world-
wide, signals a “business-as-usual” men-
tlity.  However the magnitude and
complexity of global change mean there
1s no such thing as ‘usual” anymore. Why
are so many ot us lud back about the
possible impacts of this change? | suggest
one reason s that we have become dis-
tracted by the scientific squabbling
regarding possible effects of increased
greenhouse gases. Global and regional
forecasts range  trom - bemgn to - cata-
clysmic changes m sea levels, arr temper-
atures and rafall patterns. Such uncer-
tamty can give the mpression that there
1s nothing much to worry about. How-
ever, such thinking s delayving adaptive
responses to - global  environmental
changes, considered by Sir David King,
the Britsh Governments chiet scientist,
to be a greater threat to civilisation than
terrorisn.

It 1s mpossible. however, to muake
rock=solid predictions about our near-
term environmental outlook. This pomt
is demonstrated by ecological sciendsts”
mability to accurately account tor what
has happened 1 the recent past. For

example. my own group’s research in

BY DAVID BOWMAN

northern Australia, and that of mv col-
leagues around the world, s currenty
detecting the rapid expansion of 1atve
woody vegetation i marginal lind apes
re af
this expansion is a ‘natural” ccological

over the last 50 vears. We are ungs

process due to changed ramtall patterns,
the ceffects of overgrazing, the break-
down of Indigenous  tire-management
practices or some combination of all of
these tactors, or symptomatic of the “ter-
aliser effect” associated with increased
carbon dioxide concentranions.

Such uncertamty has tangible implhea-
tons tor environmental policy. For
example. should the expanding woody
vegetation  be cleared  tor ecological
restoration., as is often argued by pas-
toralists? Or should this phenomenon be
celebrated as a passive torm ot carbon
sequestration that 1s much cheaper than
the Australian - Governments currenty
championed engineering response o ris-
g carbon  dioxide. which  mvolves
pumping carbon dioxide deep meo the
ground? Answers o such questions are
political because they demand making
choices about socually acceptable eco-
nomic and envirommental costs and ben-
cfits.

I have no doube humans will adapt to
future environmental change. given that
our species survived the global climate
change caused by the Tast 1ce age. man-
agimg to colonise all terrestrial habitats
and even creating enormous  artificial
ones (cities). Yet the cavahier apphication
of science and technology has triggered
global environmental change that poten-
tally threatens our industrial civilisanon.
It 1s ronic that the development of an
ccologically sustanable global civilisation
must also be underpimmed by science and
technology. Managing the global green-
house will teach us a lot about this new
kind of science that is global - outlook
vet humbly acknowledges uncertam
complexity and the cnucal importance
of human values,

PROFESSOR DAVID BOWRAN 1S
IIRECTOR OF THE AUSTRALIAN
Rpsearcn Counen Kiy CENTRIFOR
TrorcAar Wi Do MANAGENENT.
CHARTTS DARWIN UNIVERSITY, DARWIN.

THE L AST WORD [$ AN CIPINION PIECE
AND DOES NOI NECESSARILY RE'LEC T THE VIEWS
OF THE AUSTRALIAN MUSIUM
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