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TRONT € OVIR
Despate dhe violent start
to their hves, Laughing
Kookaburras (Dacelo

HOVACQUINCAC) BTOW Up 10

9091 920793799 & 2000 Whitley

'S GREAT 1O BE ABLE to
announce that tor the last vear

we have been printng Natire
Australic magazine e Austraha,
The Australun-owned company that
prints the magazine takes great care
and  prndem the  pubhcanon’s
production.  Along with a2 new
primter, we also had o choose 1 new
paper. Atter much dehberanion, we
chose 1 wood-free  paper  offernng
high gloss and  whiteness produced
usmg  chlorme-tree pulp. which s
nunportant 1t vou want to choose a
more environmentally triendly paper.
Our paper has also been awarded
the Nordic Green Swan Label. The
Nordic  environmentl  Label s 2
neutral. mdependent label that
guarantees 1 certan - environmental
standard. Only products that satishy
strict environmental requirements on
the basis of nlectn\'c dssesstnents are
allowed to displav ths Label. This
helps consumers to adenuty the
products that cause the least damage
to the environment among those
the market place and hopetully, as a
result, manutacturers are sumulated to
develop  products and - production
processes that are more environmentally
aware.  The  conteria wken o
account  when awarding  the  label
relate to the envirtonmental factors

through the papers hte cvele. from

raw materal, durmg producnon and
distribunion, dunng s use and as
refuse.

The sccond great announcement
tor thi assue s our new  regular
feature—The Secret Lite of Plantes. In
response to vour desire to see more
articles on plants, we went on the
hunt ftor somcone who could ke
vou mto the hte ot plines. We tound
Dr Tun Entwisle, Director ot Plant

Roval  Botame
Gardens Svdney. and cach assue he
will bring vou o tascmatng msight
o the world of plants. Turn to page
76 for his first story on a4 harmles
alga wath a partcularly nasee side.

We alko expose the  Laughing
Kookaburras darker side. mtroduce
vou to some amazing jumpmyg sprders
and examme the precarious tuture ot

the Quecensland Lunghsh.

— JENNIFER SAUNDERS
Managtng Edinor

be very sociable creatures
Photo by Kathie Atkimson
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letters

Scaredy Stag

I have some reservations
about the suggesnon that
stormy weather big stags lose
heat quickly and have to
seek shelter. but the smaller
temales “see out the storm™
(Narre Aust. Winter 2001).
In his delighttul essav “On
being the right size™. [.3.S.
Haldane wrote over 60 vears
ago that “All warm-blooded
ammals at rest lose the sanie
amount of heat trom a umt
area ot skin. tor which
purpose they need a tood-
supply proportional to their
surtace and not to their
weight™. Cold climate
mammals are large because
their surtace area 1s
proportonally less than
similarly shaped smaller
mammals. Theyv lose
proportionally less heat and
are more likely than their
voung, for example. to
survive a cold snap. They

also need proporuonally less
tood to mamtain their body
heat. | think the “weather-
sensitvity hypothesis’
described by Conradt er al.
needs more work.
—BARRIE GILLINGS
UNIVERSITY OF SYDNEY

Barnie Gillings 1s nght 1o point
out that large ammuals lose heat
less rapidly relative 1o small
animals. However, for the
weather-sensitivity hypothess,
what 1s erinical is the absolute
(not relative) heat losses, and
these are larger for large animals.
I winter; animals of both sexes
should choose the habitar in
which they gan most energy.
that 1s, the habitat in wiach
energy gain from food intake,
minuys energy lost as heat, 1s
maximsed. Hear loss and food
take both increase with body
weight, but for deer heat loss
ncreases more steeply with hody
wetght (1o the power of ().63)

than does food intake (hody
weight to the power of (.48).
‘This means that energy loss
creases wore rapidly than
energy gawn as the animal’s body
sze increases.

Hinter habitats usually cither
offer good shelier or ,qnod_lbrqu.
and therefore deer have to choose
benween these o factors.
Because heat loss increases more
steeply with body weight than
does food ntake, the larger
iales have, relative to the
smaller females, less to gain i a
good forage habitat but more to
lose tn a badly sheltered habitar.
Therefore, males more often
choose sheltered habitats with
poot foraging conditions than do
females, especially when weather
condinons are bad.

—LARISSA CONRADT

UNIVERSITY OF LieDs, UK

Beautiful Hagfishes

I have alwavs enjoved

reading vour journal with 1ts

beautitul prctures. However,
having studied hagfishes for
four decades, 1 would like to
disapprove of the tone m
vour editorial as well as
the article that describes
these creatures as disgusting
(Natre Aust. Spring 2001).
Remarkable and fascinatung
are more appropriate words;
even beautiful can be used
tor some haghish species hike
the Japanese Eptatretus burgen
with 1ts whitish dorsal line
Your ceditonal 1s illustrated
with a neatly coiled hagfish
that unfortunately s labelled
Myxine glunnosa. But M,
elutinosa never coils 1ts body
mn this manner. That tvpe of
cothng s pecuhar to the
genera Epratretus and
Paramyxine. Most hkely all
the pictures in the arucle
{and editorial) represent the
Pacitic Flaghish (Eptatren
stout). which was studied by
the author
Bo FERNHOLAM
SWEDISH MUSEUM OF
NaTLRAL HisToRy

True. All the prenoes were of
the Pacific Hagfish and Nature
Austraha rakes full blame tor
the error.

G.H
Party Quotes
Manv thanks tar all the
imterestung arucles and
superb photos. However, |
behieve that artcles tron
two recent issues litted the

standard to a new level

I reter firstly to Steve Van
Dvieks “What-a-rat'
(Nanre Aust. Winter 2
This article has the quote ot

the vear: ™ odour that &
echpsed only it a polecatm
1 nearby cage has died ind
gone unnouced tor o
weeke” | must remernber to

{
trv and work that miee poite

Are Red Deer stags (Cervu®
elephus) really the first to stk
shelter in a storm?

NATURE ALSTRALIA W



dimner-party conversation!
The other s Doug Fudges
article on haghshes (Narure
Aust. Spring 2001), which
has several “quotable quotes’.
mcludmyg the one about the
hagtishs abihity to te atselt
ashdmg knot to rid atselt of
shime. But the one that really
stands out 1s: 7L endowed
with two sets of opposing,
horny, raspimyg teeth that
they can extrude and retrace,
Ahen-hike. trom ther
mouths.” A bic hke an uncle
I used to have!
—BRrian WarD
Douat As PARK, NSW

Optimal Design
In "The Killer Rat-
kangaroos Tooth™ (Nurure
Ausr. Winter 2001), Stephen
Wroe suggests that the
contiguration ot Ekaltadeta’s
adule denttion “undermimes
the notnon ofoptimal design™,
based on the exceptional
role of the second premolar
(P2) acung as a butter for the
massive, possibly carnivorous
third premolar (P3). Yet
optumisation theory does not
always predice the evolution
ot the “best™ solution to a
problem, such as
buttressing the 1°3 wath
addinonal bone. It predicts
the opumal evolution of
torm, given a specitic,
limnung developmental and
Iistorical context. The
Killer Rat-kangaroo’s dental
pattern does not undermine
optimal design theory.
Rather, 1t begs the question:
why nughe this have been a
good solution tor Lkaltadeta,
given 1ts partcular
developmental and ancestral
constramts?
—JUSTINE AL SAILTON
Crry UnNiveRrsity
OF Niw YORK

The Needs of Natives
Why does Nick Mooney

polarise the debate on natve

NATURE AUSTRALIA WINTER

anmals as pets (The Last
Word. Natre Aust. Summer
2000 1-2002)7 Some
Austrahan species (hke
Budgies) make excellent
pets, while others do not.
The suitabihiey of any animal
(native or not) as a pet
depends on both the needs
of the anmal and the abihey
ot the pet-owner to provide
tor chese needs.

Some of Mooneys
ATZUIMCHTS against Dative pets
are equally apphicable to
domestic annnals. Domestic
spectes/breeds can be
“cantankerous™ and all are
capable of passing on lite
threateming illnesses to
humans. We don't ban Carts
because they pass on
abortion-causmyg parasites.
nor Dogs when they give us
hydatds. We mmimunise
them, wash our hands and

2002

advise pregnant women to
avord them. Knowledge, not
negatoviey, s the answer.

Fhe llegal trade in wild-
caught ammuls s hikewise a
concern, but agam no reason
tor blanket restrictions.
Reestricnions should apply to
those species that need
protection, and resources
should not be wasted
denving access to those
species that breed well m
capuvity and whose needs
can be met as successtully as
those of domestic species.

Moonev doubts the
cducatnonal merit of keepimg
native ammuals. Sadlv. some
people will never learn
much trom Keepimg pets,
domesuc or otherwise. But |
would rather see iy
children learnimg about the
needs of pet nanve nnce or

sote other surtable

Some native species, such as
Budgerigars, make excellent pets.

Australian species than the
pestilential introduced
spectes currently torced
upon us. Lets move this
debate forward by discussing
the needs of the different
spectes (native or donmestic)
and helpmyg people match
their own needs with those
of the anmmals they choose
to cither hve wich, or adnnre
trom afar.
DANIELLE CLODE
Snrris Guiy, Vic.

Nature Australia tequests letters be
limited to 250 words and typed if
possible. Please supply a daytime
phone number and type or print
your name and address clearly.

The best letter in this issue will
receive a copy ol Past /ives. The
winner this issue is Danielie Clode.



COMPILED BY GEORGINA HICKEY

RICHARD FULLAGAR,
KARINA HOLDEN,
MICHAEL Lrr, KAREN

M GHEE, RACHEL
SULLIVAN. ABBIE THOMAS
AND GEORDIF TORR ARE
REGULAR CONTRIBUTORS
10 NATURE STRIPS.

Grandmother Knows Best
long-term study on
the calls of Atrican
Elephants has revealed

that, when 1t comes to

telling friend trom foe,
grandmother knows best.
Karen McComb

(University of Sussex) and

colleagues discovered not

only that older elephant
matriarchs are better at
discrimmatng between the
calls of triendly elephants
and those that might want
to harm the tamily, but also
groups with older (and
presumably wiaser)
matriarchs at the helm

(i L o

produce more young.
Female Atrican Elephants
(Loxodonta africana) live m
family groups led by the
oldest temale. As they range
widely and feed, they make
contact calls—decep,
rumbling sounds that carry
to advernse

great distances
their presence to wadely
spaced social companions.
When the rescarchers
played back contact-calls ot
other elephants m the area
to their study groups. they
tound that, i response to
rarely encountered calls.,
elephant tamihes with older

lll.ltl'l.l]'ChS were much more

NATURLE

likelv to bunch themselves
together protecuvely than
when they were played calls
of more regular associates, Iy
contrast, groups led by
vounger temales tailed to
show this sharp
discrimmaton between
triend and foe. Although an
carlier study had found that
adult temales are famihar
with the contact-calls of
around 100 others n the
populavion, this research
shows that older temales are
more adept at readimg the
auditory cues and signalling
the appropriate response to
thewr tamihes.

Beheving that superior
discrimmatory abihties
should translate mto

reproductive benetits tor the

Groups of African Elephants are
more likely to bunch themselves
protectively when an older

female matriarch is at the helm.

AUSTILALIA WINTHRR 2an



group by allowmg vounger
temales to concentrate on
calt rearmg, the researchers
compared data on recent
1'0|\1‘0dllc[1\1‘ SUCCESS Tates
with the age ot each thmlyy
matriarch. They found that
the older and more
protecave the leader, the
more calves produu‘d per
female, and sav that this s
the first e a satsacal hink
has been found between
reproductive success and
socul knowledge.

The study has signiticant
conservation nnplications,
smee older, larger elephants
are more prized by hunters
and P().IL‘]K‘I\. and the deaths
ot these mdividuals could
weaken the tomily unie tor
MINY vears to come.

—R.N.

Mini Midwives

mocbae, hke many

\111;](‘—(0]]\‘&1

organisins. reproduce
by splitting themselves in
two. Its a sexless process that
mcreases numbers rapidly,
and rescarchers have always
assunmed imdivadual cells do 1t
without any contribution
from another party.
However. not all amoebae
nanage to go it alone, as
David Brron and colleagues
from the Weizimann Institute
of Science m Israel have
recently shown tor
Entamocha invadens.

I'he researchers observed
that these cells “get seuck”
durmg the final stage of
division when they are
Iinked by only a microscopic
tubular tether. Most
eventually manage to split
successtully, and 10 to 20 per
cent sumply give up. Butats
the other third that s of
parncular nterest. These
dividing cells are attended to
by other amocebae which,
Iike idwives cutuing
umbihcal cords, rupture the

FTURE AUSTRALIA WINITER

Some Honey Bees punish intruders by locking them up in makeshift prisons.

The Honey Bee Hilton

E\'uyonc knows that Honey Bees (Apis mellifera) are into capital punishment,

death by stinging being the common sentence for most hive mtruders. But a

recent study has shown they also use lite imprisonment to punish some

oftenders.

Small Hive Beetles (Aethina tumida) are a major headache for beekeepers in the

US. where they were accidentally introduced in the late 1990s. The beetles enter

hives to teed on the developing young, pollen and honey. However, their tough

exoskeletons, rounded bodies and habit ot tucking in their heads Iike turtles

make them virtually impervious to the bees™ stings.

The beetles are native to South Africa, so Peter Neumann (Martin Luther

University, Germany) and colleagues decided to study how South Atrican

Honey Bees deal with them. They tound that when a beetle is detected, a group

of worker bees surrounds it, herds 1t into a crack or corner, and then guards 1t

continuously. Meanwhile, other bees gather a type of tast-setting tree resin

known as propolis, normally used tor sealing cracks in the nest cavity. The

propolis is used to build a makeshift prison, within which the captured beetles

eventually starve to death.

European Honey Bees, the subspecies kept in the US, also use tree resin as a

sealant, but apparently they haven’t learnt to unprison the beetles, probably

because they didn’t evolve with them. Its hoped that crossbreeding could

mtroduce the tactic to the European bees.

aes that bmd separaung
daughter cells.

Suspecting that some sort
of chercal cue was
mvolved, Biron and

colleagues sucked up thnd

from around dividing cells

mto a nncropipette. When
thev released the thad near
other amocbae, most ot the

cells moved rapidlv towards

1t I fact, o mtense was the

—G.T.

attraction that the mmocbae
persistently tollowed the tp
of the retractung pipette.
ceven whenats direcnon
changed

K. McG



A Steller Mistake

-

Reducing commercial fish quotas should benefit Steller Sea Lions...but only if the right fish species is targeted.

l ike many marine mammals, the Steller Sea Lion
(Eumetopias jubat us)is endangered. lts numbers
worldwide have been dwindling since the 1970s so
that only 40,000—just 20 per cent of the population
three decades ago—now survive.

The most consistent explanation for the sea lion’s
decline is due to a reduction in the amount of tish
available as food. As a result, substantial quota cuts
have been made m recent years to restrict the
commercial tishing of Walleye Pollock (TTheragra
chal cogrammayn Alaskan waters. But a recent study
Prince William Sound shows that, even though
pollock numbers are now high, the sea lions have
continued to decline, and the researchers suspect that
the wrong fish species has been targeted.

Using the latest sonar and intrared tracking
technology. Gary Thomas and Richard Thorne, trom
the Prince Wilham Sound Science Center in Alaska,
discovered that Steller Sea Lions selectively target
schools of Pacific Herring (Clupeapall asi)during

winter foraging despite the presence of large
aggregations of Walleye Pollock. Night-time infrared
surveillance revealed that the sea lions worked
cooperatively to herd the herring mto high-density
schools at the surtace. They then attacked them
furtously and fed on the stunned tish at their leisure.
In contrast, in the seven years of surveying, no sea
lions were seen near pollock schools.

Why Steller Sea Lions ignore pollock as a source ot
winter tood could be a simple matter of logistics.
Sonar data showed that the pollock tended to remain
at depths ot 150-250 metres during the day and night,
whereas herring moved to within 50 metres ot the
surtace during the night, making them more
accessible to the sea lions. The researchers point out
that, by cutting back on pollock quotas, fisheries
biologists may have actually turther endangered the
Steller Sea Lion. This is because the pollock compete
tor the same planktonic toods as the herring and, as
adules, cat the herring as well.

—K.McC.

4

Oldest Human Ancestor

s humans we have an

nate mterest moour

own fannly tree. We
know our closest iving
relative 1s the Chimpanzee.
and that we sphit from a
COMNMON ANCestor sometne
berween six and ten mithon

vears ago. But who (or what

spedies) was our oldest
human ancestor? Fossils
recently found in the
Middle Awash arca of
I“thiopra provide an answer.
Yohannes Flale-Selassie
(Umiversiey of Calitornia at
Berkeley) discovered a
5.2-5.8-nmullion-year-old

jaw wiath teethy plus several

- y Y » i N
arnt and toot bones, of o wbhoutthe e Ze dfn motdrn

creature he named Champanzee. The lower
Vrd iputhec sy mnd nsead abba canmies, i particular, show

Phos s mearly aomlhion vears o ciers that are defimmne

older than rdap hecus of all later hommids, and the

L Lisn W
v s rannd s which was disincuvely shaped toe bone

uy i ()K)
discovered m 1994 and. Sy e Rerllewt] T (R

untl now. thought o be the

1 legs, Clearly this WS
oldest homumd. The bones on the human hine and
of the new \lll\\pu ¢S are

Flaule=Selassie cong ludes it



was close to the last
common ancestor ot
Chimpanzees and hunmans.

Another contender tor the
utle ot carliest homund has
been the six-million-vear-
old Orrorin tugenensis trom
Kenva. Discovered in the
vear 2000 by Brigitte Senut
(Kenvan Palacontology
Expedinon) and colleagues.
1t was quickly dubbed
Millennum Man®,
[lowever. 1ts teeth are more
ape-like. and Hale-Selassie
suggests 1t was either the last
common ancestor ot humans
and Chimpanzees, or an
carlv ape.

Perhaps the most
signtticant finding comes
tfrom a detnled study ot the
geology and past
environments ot the Middle
Awash area. Giday
WoldeGabriel (Los Alamos
National Laboratory, USA).

Human female body odour

could be our Chimp’s botton,

metaphorically speaking.

Hale-Selassie and others
pomt out that Awdipithecus
(and also Orrorin) Tived n
wooded or torest habitats.
(\,()l\tl"ll'y to receved
wisdom, global climatic
change and open habitats
could not have been driving
torces m this early period of
human evolution. The new
evidence sugaeests that L‘.H‘l}‘
human ancestors may not
have trequented open
savanng environments until
4.4 mallion vears ago. By this
tme, homuds had already
evolved m tundamental wavs
that ulamately gave the

human species an
evolutionary edge.

—RE

Revealed Ovulation
I Us unpossible to 1ignore a
female Chimp when she
1s most terale. Her rear end
swells to such an extent that
no potential mate could be
mn doubt she'’s ovulating,
But women, according to
conventional scientitic
wisdom, produce eggs
without any such outward
sign. This idea of *concealed
ovulation’, however, may
require a rethink following a

b a4
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study by Devandra Singh

and Matthew Bronstad
(Universaty of Texas) that
suggests female body odour
could be our Chimp’s
bottom, metaphorically
speaking.

The researchers ‘collected’
odours on plam cotton T-
shirts worn by Caucasian
women at different phases ot
thewr menstrual cycle. The
volunteers had regular 28-
day cycles and weren't using
any hormonal form ot
contraception. They were
also asked to refrain trom
using scented soaps and
detergents, sleeping with
pets or other people, and
catimg spiey tood.

The women slept m one
T-shirt on davs 13, 14 and
I5 of thewr evele (the davs
they were ovulating) and
another on days 20, 21 and

22 (atter ovulation had

he * '*

Birding
Shop
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timshed). A group of
Caucastan men. unaware ot’
the studvs purpose. were then
asked to smft the shirts and
rate ther odours according to
mtensity, pleasanmess and
sexmess. Thev found the
smell ot the “ovulanon 1=
shirts” to be tar more pleasant
and sexy than the siell of
shirts worn later i the evele,
and did so even atter the shirts
were stored at room
temperature for seven davs.

It would make sense 1t

men could detect when

10

wonien are ovilating,
because trom an
evolutionary perspective
men could enhance thewr
reproductive success by
matimg during women’s
most tertile tmes. But
women need not worry
about any unsoheited
advances m the nnddle ot
the month. Modern society'’s
predilecnion tor pertumes
and deodorants s Iikely to
mask any aromatic clue to a
female’s teruliy.

—K.McG.

Dolphins Stun Prey
with Sound

or the past 20 or so

vears rescarchers have

been bouncing around
the 1dea that dolphms are
capable of killing thew prey
with 1 blast of notse. Now
Ken Marten (Earthurust,
USA) and colleagues have
ssembled acoustic and
video data consistent wath
the theory that Atlantic
Spotted Dolphins (Srenella

frontalis). Killer Whales

(Orcinus orea) and Bottlenose

VLR

Dolphins (lirsiops truncatis)
stun thewr prey wath sound.

Usiig hydrophones and
underwater video cameras,
Marten and the team
recorded the predatory
behaviour ot wild and
captuive populations of Killer
Whales and dolphims. They
found two distinct somc
predation strateges.

Wild Adannc Spotted
Dolphims ennteed a
contiuous, medimnm-
trequency buzzing sound
lasting trom two seconds to
two mmutes and endimg
with a tinal buzz as the
dazed prev was retrneved
trom the sandy sea bed.
Killer Whales and
Bottlenose Dolphins,
however, used 4 big bang
1 high-aphrude. Tow
trequency some nmpulse
Lastmyg hundreds of
nnlhseconds—or a series ot
bangs to posably stun o
disorent their prey

In a separate expermment.
the ettects of simulated
dolphin bangs tusig a
hvdrogun) were tested on a
captive school of Northern
Anchovies (Engnniis
mordax’. and therr behaviow
recorded on caomera. he
researchers found that. atter
an extended pertod ot
¢ Xposure to the sonic
npulses. the fish becanne
disoriented or died

I'he ditferent strategies
cmploved mav retlect the
Atlimuie Spotted Dolplin’s
sinaller size compared with
Bottlenose Dolphins aid
KI”\‘] \\ ]1.1|L‘\

Marten and colleagues

| |U\\ WO

suspect 1ty more kel to
retlect the ditterences
prev. Prev ot the Al

Spotted Dolphim are ler.

Atlantic Spotted Dolphins make
huzzing noises that apparei’ly
daze and facilitate capture /! therr
seafloor prey.

VUSTRAETA W



Dino Nose Joh

H.l\'c vou ever wondered exactly
where a dmosaur’s nostrils

should be? Unul recently. few

people had and it turns out they

ZOUIT WTOIYE, anyway.

The tny holes m our faces that
children are so tond of explornng
lead to a much larger hole i the
skull (the nans). Chances are that
dmosaurs (hke all other
vertebrates) had a simlar
arrangement. But when you have a
dimosaur with a naris up to halt'a
metre long, deadimg where the
external nostrls were located was
ANYONES guess.

To remove somie of the
guesswork, Lawrence Witmer trom
Olio Umveraty studied the
relanonship between the locanon
ot the nostnls and the naris ma
variety of vertebrates, meluding
the dinosaurs” closest hving

relatives, birds and crocodiles. THe

SUHENCE

panted a latex solution laced wath

Lo

radho-opaque barnnn sultate
around the nostrils of various dead
annnals.and then X-raved thewr
heads. Consistently Witner tound
that the nostrils were located at the
tront of the nanis, towards the tp
ot the snout. This contheted with
the popular depicuon ot dimosaurs
where the nostmls had been
located at the top ot the nars.
(They were orgmally put there by
carly palacontologists studyimg the
gizantic sauropods. which were
once assumed to have led an
aquance existence and so nostrils
the top of the head made sense.)
Witmer then dissected the snouts
of crocodiles and hzards, and noted
that the bones at the tront of the
nans had small holes tor blood
vessels and nerves that supphied the

tieshy nssue around the nosul. A

Nostrils at the tip of the
snout, as opposed to the top
of the head, would have
made Tyrannosaurus rex’s
nose all the hetter to

smell with,

search ot dimosaur nares revealed
the same vessels, agaim located at
the tront.
Such a location makes sense
from a tuncoonal pomt ot view:
I'he torward nostrl creates a
contnuous passage tor ar to flow
through to the lungs. A more
postenorhy located nostrl would
create a bhind corner m the airwa
where “dead air” could accumulate.
Not onlv would this be methaent.,
1t would also hamper the anumal’s
SCINe ot \IllL'”. \\|11t‘|1 JAppears (€8]
have been very unportant to
dinosaurs.
Pact Winis
CATALYS T ABC TV
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more stationary and hve
under the sand m an
acoustcally cluttered
environment. and buzzing s
the best way to “tish’ them
out. For Killer Whales and

1. What colour are
the irises of adult
currawongs?

2. In which Australian
State would you find
the Naracoorte
Caves?

3. What is the title of
Stephen Hawking’s
latest book?

8. 1Which Humpback
Whales sing: the
males, the females,
or both sexes?

Q. Where in Australia
do Bogong Moths
migrate to each
spring?

6. Does a Kea have

12

Bottlenose Dolphins. a big
bang may be the best
strategy for stopping their
larger, faster, trec-swnnnnng

prev.

—IRS.

(Answers on page 83 )

fur, fins or feathers?

1. Which planet in our
solar system boasts
the greatest number
of moons?

8. Are Platypuses
mostly active during
the day or night?

9. Where (in which
country) is the
impact-crater of the
asteroid that is
thought to have
wiped out the
dinosaurs?

10.14har is the more
common name _for
the Black-necked
Stork?

The Vesuvius Vapours

here are many ways to

die during a volcame

exploston. You can be
hit by tlving debris. choke
on poisonous gases, combust
m the tlow of Larva, or
suttocate trom the
enveloping ash.
Volcanologists and
anthropologsts, n
collaboranon with other
researchers, have recenth
uncovered vet another way
to succumb to volcanoes.

Just down the road trom

Pompen. the town ot
Herculaneumn s set amongst
coastal chitts where some
people took refuge as
Mount Vesuvius erupted i
AD 790 A team of scientists
led by Taalan rescarchers
Chuseppe Mastrolorenzo
(Osservatorio Vesuviano)
and Pier Petrone (Lhmiversia
di Napoli Fedenico 11)
studied the skeletons ot 80
people tound m these ¢htis,

ad the condinons unden

NATURLY

Some volcanoes have the power
to instantly vapourise vital
body organs.

which thev were buried. to
determme their cause ()f‘
death. The reimmns are quite
renarkable as themr postures
are relaxed and do not
displayv v evidence ot the
contortions or usul
detensive reactuions seen i
other victums of explosive
volcanoes, The rescarchers
suggest this 1s because these
people died isaanty. froma
hot ash and steamn cloud that
surged trom the volcano
The victnns vital acovities
were stopped i fracnon of
a second—Jess than the
CONSCIOUS Teaction thne
state known to forensic
mvesugators as “tulimn

shog k'

other vital organs woul

I hewr brams

have nstantly vapounsed
Also evident on the skeletl
remans are blackened
skullcaps and ¢racked tonth

cinamel. which are consistent

AUSTRALLA WIN



with exposure to
temperatures ot around 500°
C. Although these ancient
tolk avoided che slow and
agomsing deaths that
commonly oocur m the
pathway of an exploding
volcano, they could not
escape the melung moment
when Vesuvius vapourised
them i a blast ot heat.

—K.H.

Fish and Fast Food

¢ are what we cat.

So much so. that

study of the proten
(collagen) ot ancient bone
can tell us what foods an
animal ate. The levels ot
carbon and nitrogen 1sotopes
allow researchers to estimate
the source of average dietary
protein over the last tew
years ot the animal’s lite.

Michael Richards

(University of Bradford,

Study of the protein

of ancient bone can tell us what

Sfoods an animal ate.

UK) and colleagues have
recently applied this method
to the skeletons of nine carly
modern humans found in
various European grave sites
dated between 20,000 and
32,000 years old. The results
mdicate a diet with a
significant proportion ot
aquatic freshwater animals,
mcluding tish, molluses and
waterfowl.

The researchers then
compared therr resules with
published 1sotopic values tor
five European Neanderthals,
whose remains ranged from
28.000-130,000 years old

NATURI

reciating Nature...
With a Passion

(sec “Neanderthal the
Hunter™, Narure ust.
Winter 2001). The
Neanderthals ate far less
aquatic foods than the carly
modern humans and instead
obtained most of their
protein from terrestrial
herbivores. This, despite the
tact that at least two of the
Neanderthals hived close to
large rivers.

The study mdicates there
was a major shitt in early
human diets by the nud
Upper Palacohthic (about
28,000 years ago). Whereas

archaic humans hunted

mostly large herbivores,
carly modern humans also
trapped and snared fish and
other fast-moving, smaller
animals that are generally
more dithcult to catch. As
populatons mcreased and
resources became scarce,
hard-to-catch, fast tood
would have become an
economic necessity. The
mcreased dietary breadth s
associated with elaborate
burials and artefacts found
the European Upper
Palaeolithic sites. The next
question 1s whether the
broader diet and
sophisticated technologies of
carly modern humans gave
them a competitive edge
over their Neanderthal
contemporaries. Could this
have been critical in the
disappearance of the
Neanderthals?

—R.E

AUSTRALIA WINITER 2002

BOOKS

NATURE

On-line bookshop
booksofnature.com

Mailorder
P.O. Box 345
Lindfield NSW 2070

Australia
books @ booksofnature.com

From the bookshop:

Tadpoles of South-eastern Australia
Marion Anstis 2002. Using meticulous
keys, this book teases out the differ-
ences between tadpole species and
enables both scientists and amateur
naturalists to identify what species

of frog a tadpole will become. Hard
cover, full colour, many illustrations in
colour and b/w ,281p., A$59.95

Guide to the Aloes of South Africa
Ben-Enk van Wyk and Gideon Smith
1996. An identification guide to the
125 species in South Africa, with
over 400 colour photographs. Full
colour, hard cover, 302p., A$85.00

Field guide to the freshwater fishes
of Australia

G.R. Allen, S.H. Midgley & M. Allen
2002. Nearly 300 fish species - nearly
every fish known from freshwater on
the Australian continent, illustrated in
colour with additional hints for rapid
identification and a concise summary
of biological knowledge. Soft cover,
full colour, 394p., A$45.00

Flora of New South Wales Vol. 2
(revised edition)

Gwen Harden (Ed.) 2002. The
latest edition of this standard work.
Hard cover , A$170.00

The other volumes also available
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Firefly Switches

ost brolummescent

anmals glow almost

contiuously, but the
tirethes” ability to control
ther bursts of hght has
allowed them to evolve
claborate courtship rituals
based on svnchronised
tlashimg.

Screntsts have long
understood how the hght s
generated but couldn’t work
out how the beetles turn
therr uny lanterns on and
oft: Now a teamn ot

Bacterial Reawakenings?
w e’ve all heard the occasional
story about miners smashing
solid boulders and finding entombed
toads that are very much alive. For a
brief moment, it seemed that such
science fiction might enter the realm
of science fact. Russell Vreeland
(West Chester University) and
colleagues recently claimed to have
successfully regrown bacteria from
dormant spores older than the oldest
dinosaurs.

The viable spores were suspended
in droplets of brine inside salt crystals
from an ancient underground saltpan
in New Mexico. The structure of the
crystals suggested they had never
dissolved and recrystallised since their
original formation in the saltpan 250
million years ago. When the salt
crystals were dissolved and the spores
placed in nutrient-rich broth, three
new forms of bacteria emerged under
the eyes of excited scientists.
Laborious sterilisation techniques
minimised the chances of
contamination from present-day
bacteria during the process. One of
these ancient bacteria (dubbed 2-9-3)
even had part of its DNA sequence
determined, and it was found to be
most closely related to the salt-loving
bacterium now known as Salibacillus

14

Scientists have now worked gy
how fireflies turn their “ng o
and off.

rescarchers led by Barpy
Tufts Univerg
Muassachusetts) has

ITunmer

Hlunmimated the secret of the
Light shows: mitric oxide.
contamned m the cells ¢hae
hne the ends of the Janterns:
air tubes, provides the
swiatch.

A tiretly’s light comes trom
a chenncal reaction between
the protem luciferin and the
enzvme luciterase. which are

tound m the hight cells

marismortui from the Dead Sea, but
with a one per cent difference.

However, doubts have been raised g
over whether the droplets (and
included bacteria) were truly original,
or later inclusions. Dan Graur and Tal
Pupko (Tel Aviv University) noted
that, if 2-9-3 was really frozen in
suspended animation 250 million
years ago, one would expect its
nearest living relative, which must
have undergone an extra 250 million
years of evolution, to be much more
dissimilar. Rather, the meagre
difference translates to something
between 13,000 and 65,000 years of
evolutionary divergence, according to
most ‘molecular clocks’. This suggests
that 2-9-3 is nowhere near as old as
originally claimed by Vreeland and
colleagues, and instead represents (
either a much more recent inclusion
in the salt crystal, or even a dreaded
modern-day contaminant. In A\
addition, Robert Hazen (Carnegie
Institute of Washington) and Edwin
Roedder have argued that the
permeability of the salt crystals is not
beyond doubt, consistent with the ONA
molecular arguments for
contamination. The initial report
should therefore be taken with a grain
of salt.

llll}‘()l'[.lll[

—M.L.



NO 1s mhibited by light. the
hght itselt appears to enable
the mitochondra to start
workimg agam. thus turning
the light off.

The rescarchers say that
the flash patterns of firethes
are spectes-specitic, and that
the abihty to control tlash
uming 1s the key to
successtul courtship.

—R.S.

Marine Megafaunal Overkill
atch the six o’clock
news any mght of
the week and you're

likely to catch an item from

somewhere m the world that
shows humans wreakig

environmental havoc on the
planet’s coasthmes. Thimk ot

seabirds flounderig m ol

spills. Smoke stacks spewing

out greenhouse gases that
will ulonmately nudge sea

NATURI
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The overfishing of marine

megafanna probably underpins

many of the modern extinctions

e 're now witnessing.

levels to rise. Noxious
mdustrial effluent windimg
its way down creeks towards
oceans. Backhoes tilling m
estuarme wetlands.

But all that pales m
significance, according to a
group ot 19 mternationally
esteemed marme scienusts.
compared to the nnpace that
overtishing by our ancestors
has had on coastal
Ceosystems,

[hewr view stems trom a
two-year retrospective study
nntated by marme

ccologists Jeremy Jackson of

2002

Scripps Institution ot
Oceanography, m San

Ihiego. that delved o three

lines of reference m the
screntific hteratuare.

Fhe rescarchers explored
the palacontological record
trom about 125,000 vears
ago to the present,
comadimg with the rise of
modern humans, They
looked at the archacological
record atter about 10,000
vears ago, when sea levels
had reached the samie as
todav’s. And they probed

mto more recent lhistorical

Aboriginal overfishing of Sea
Otters (Enhydra lutris) thousands
of years ago had drastic effects
on Northern Pacific kelp forests
due to the increase in the Sea
Otter’s prey.

data recorded over the past
several hundred vears.
What they came up wach
was g preture of human
unpact that led to both
localised and worldwide
extincuons of various large
marine vertebrates—ranging
trom whales. Dugongs and
turtles to grant ravs and
codfishes—Ilong betore
recent generations took over
stewardship ot the planet.
Furthermore, the researchers
beheve, the overtishig ot
such marme megatauna
probably underpims many ot
the modern exunctons
WETC NOW WINessIng 1

coastal ecosvstems to .
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A male Rock Ptarmigan shows off his whites.
Dirty Birds

hose people whose partners have gradually

gone to seed may take comfort trom this story.

The male of one bird species looks good only
unal he's got hus girl. and then he goes out of his
wav to spoil his looks.

The male Rock Prarmigan (Lagopus mutus) 1s a
dazzling white during the Arcuc winter. But come
June. atter the snow has melted and he’s tound a
mate. he dehiberately goes about soilimg his
plumage with mud. In a 17-year Canadian study.
Bob Montgomerie (Queen’s Umversity. Ontario)
and colleagues tound that the male prarnngan
begins to pull on the avian equivalent of scungy
tracksuit pants within one to two days of his mate
laving her first egg. He goes trom a white so bright
he can be spotted two kilometres away: to a dirty
brown visible less than a few metres away.

The temale prarmugan begins to moult m June. as
soon as the snow starts to melt. Withim three weeks
she becomes a mottled brown that blends
pertectly wath the barren rocky tundra. Males on
the other hand delav their moult unal July when
the tundra 18 virtually snow-tree. Why?

According to the researchers. the bovs hang onto
their conspicuous whites tor as long as possible to
attract a mate. The snowy plumage of males 15
thought to be a big drawcard for females (if he can
survive the attention of hawks and falcons. then he
must be a good catch!). Once thev've gor their
mate. they deliberately get down and dirty to make
thenmiselves crvpuic and less easily spotted by
predators. Only when all maung opportumues are
over do the males begin the slower process of
moulung

Not only does soiling enable male birds to
become crvpuc quickly 1ts reversible. Two males
whose mates” eges were eaten by predaror
unmediately cleaned themselves up. ranstorminyg
back to their snowy, chick-pulling plumage

AT

s >
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greater extent than
pollution. human-mduced
chimate change and other
modern em yronmental ills.

This doesnt let current or
future generations ott the
hook and 1ts certamly not a
unilaterally accepted theory.
But it does provide us. if
we're smart enough, with
Jessons from the past that
mav prove to be important
m modern conservation

plans.
K.McG.

The Power of Purring

hen [ was ten.

“Karey . the familv’s
beloved Burmese.
acaidentally got her head
slammed m the car door.
My mother banished my
sisters and me from the
crime scene while she
nursed Kitey through her
final moments. Atter a briet
but meanmgtul) burial.
Mum told us that Kitny
purred on her wav out. Of
course we all thought she
wa lving, to prevent us from
any long-term psychological
problems associated with the
guilt of kilhng Kittv. Only
now. a tull 33 vears atter the
event, 1s 1t clear to me that
she was probably telling the
truth. Kitev's tinal purrs.
rather than bemg a sign that
she was ready tor am
atterhfe, were her last-dirch
ittempts to save herselt

The function of purring
has alwavs been a litde hazy
Most vers would tell vou
that cats purr to indicate
contentment. For example.
kittens are able to purr and
uckle at the same nme, soa
kitten’s purrs would tell 1t
mother that all 15 well

However,

reassuring and calnunge

L1z von Muggenthyle

r fr()m
the Fauna ¢

onmuye oy
Research Insutyee m

‘ k North
Carolma finds 1t hard ¢,
behieve how a teature [h‘l[
mdicates contentment
would evolve. Natural
selection acts on
charactersues that affect
survival. and mdicaung
emotional states (especially
to oneselt) Just doesn't seen
to fall o this category,
Instead. von Muggenthaler
beheves purring funcuon
hike an mternal exerase and
massage machme. Clhineal
studies have shown that Jow
trequency vibrations

(hevween 20 and 120 Hertz

Kitty’s
final purrs were
her last-ditch
artempis 1o

cave herself.

or cveles per second! help
the strengtherpng and rep

of human bones, mussle



The secret to a Domestic Cat's
‘nine lives’ may be in the purring.

analvsed the donunant
purrig trequencies of
several cat species (Cheetah,
Puma. Serval. Ocelot and
the Domeste Cat) and
tound that thev all Lay
within the range ot
therapeutic frequencies. She
pomted out that. mn the wild
when tood s plenutul. most
cats are sedentary. lounging
about i the trees or on the
ground. Purrmg would
cnable these cats to mamtam
their strength and condinon
while at rest. and also to
repair bone and sott-ussue
damage wathout the risk of
turther myury through
CXCrCiIse.

[t purring really s a
natural healing mechanism,
1t would help explam the
extraordmary ability ot

Domestic Cats to survive

Natural y Curious NO

eisure & Learning Tours

Naturally Curious Leisure and Learning Tours presents a

fully guided 12-day tour through the cities, villages,

rainforests and islands of North Vietnham. The tour
| features:

12 days with a local English-speaking guide from the Vietnamese
overnment owned Forestry Tourist and Service Company
(Vifortour),

All meals (breakfast, lunch and dinner), transport within Vietnam
:‘(tigin', 4WD and boat cruise), accommodation within Vietnam
~ [(in€luding homestay) and entrance fees,

e .

NATURE AUSTRAILIA WINITEFR 2002

BIRDWATCHING & WILDLIFE TOURS
BROOME and the KIMBERLEY

Informative tours with naturalist & protessional ornithologist
George Swann — who knows this region, its tlora and wildlife -
one of the Kimberlev’s most experienced wildlite guides

WD Sataris - Camping or tully Accommodated
Failored Inneraries -Kimberley Cruises
Bushwalkmg - Flv/drive tours.

KIMBERLEY ISLANDS AND INLETS CRUISE
Exatng 8 dav cruise to [slands and Inlets oft the Kimberley
coast aboard a Luxury cruiser with scenic thght to Broome

2 — 11 October 2002
KIMBERTLEY COAST WILDLIFE EXPEDITION CRUISE
Cruise the coast from Wyndham to Broome discovering the
wildlite & birds of this remote region — extraordmary rock art
experienced specralist gudes = aboard luxury cruser
small group max e
25 April to 9 NMay 2003

PLUS MANY MORE EXCITING TOURS

n



falls from mulu-storey
buildings, and the myth that
they have nine lives.

—G.H.

Cow-a-Bungle

he discovery of a new

mammal species, let
dlone genus, 1s extremely
rare m this day and age. And
so 1t was with much
excitement that
Pseudonovibos spiralis was
named in 1994, based on
several curiously twasted,
corrugated, lyre-shaped
horns found mm markets 1n
Vietnam and Cambodia.
Scientists believed the horns
belonged to some sort of
bowvid (cattle, goats etc.), yet
1ts taxonomic status has
remained controversial as no
living specimens have ever
been tound. Local hunters
claim the creature hves deep
m the torest and feeds on
venomous snakes, which
explans why Viethamese

attribute magical powers to

18

the creature theyv call
‘Khung Vor'. Taxonomsts
deaded the only way to get
a handle on this mvthical
beast was to take the bull by
the horns.

Alexandre Hassanin
(Prerre and Marie Curie
Umiversity, aris) and
colleagues conducted
geneuc and morphological
tests on the horns in order
to determine whether therr
owners were related to goats
or cattle. Instead. they tound
that these Pseudonorvibos
sprralts were nposters—
provig to be nothing more
than Domestuc Cattle (Bos
tanrus). Rather than bemng a
deliberate hoax, however,
the researchers say the horns
are a product ot the folk
mdustry, as morphological
exannnation shows the
horns have been heated and
twisted into shape, The
rings of keratun have been

clearly cut, mdicaung the

corrugations were carved by
human hand. This tradiuon
of sculpting horns has been
pracused i Indochina tor
many hundreds of vears.
However, while the
French are disnussing the
species as mere fiction.
scienuists i America have
also been exanmming horns
trom this emgmauc animal
and clum the “Spiral-horned
Ox’ to be tact. Robert
imm (University of
Kansas) and John Brandt
(Denver Museum ot Natural
IHistory) assert that two sets
ot horns tound in the
University ot Kansas Natural
History Museum (and also
others) were wrongly
idenutied as Kouprevs (Bos
sauveld) and m tact belong to
Iseudonovibos spiralis. The
horns were collected n
1929 by 4 tather-and-=son
team who apparently killed
the anumals while on a

hunung tip. Cunously, the

NATURLE

Horns of the Spiral-horned Ox: fair
dinkum or a load of bull?

twWo groups of scientists
published therr papers
independently and wichin
two weeks ot each other.
Timm and Brandt believe
that, while fakes niay have
been produced. they were
based on the real thing. But
unul ths snake-eaung, curly-
horned phantom steps torth
trom the torest, we’ll be lett
guessing whether its tair

dinkum or a load ot bull.

—K.H.

Arctic Pioneers
It 15 generally believed that
humans did not colonise
the northernmost parts ot
IZurope and Asa unul abour
14.000 vears ago. but
archacological discoveries
trom Russia mdicate a
hunman toothold i the
Furopean Arctie Circle at
least 20,000 vears carlier.

AUSTRALIA WINTER 2002
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Pavel Pavlov (Russian
Academy of Science) and
Norwegnan colleagues came
across an exposed sequence
ot geological deposits i a
bend on the Usa River. The
oldest levels of the site,
known as Mamontovaya
Kurya. vielded bones
(mammoth, horse. remdeer,
wolf) and stone artetacts thae
were radiocarbon-dated to
berween 34,000 and 37.000
vears old.

The plant remains suggest
a treeless grassland with
some willows along the
riverbanks, The climate was
probably much colder and
even more continental
(sunmmer/winter extremes)

than today. Humans were

most hkely preying on large
herbivorous anmnals like
mammoths. One mammoth
tusk tound at the site even
appears to have marks
mcised by a stone tool,
perhaps reflecting symbolic
meaning.

So who made the
artetacts? Itas ditheult to say,
as they are not diagnostic ot
distinet cultural phases, nor
are they mdicative of any
spectalised tasks.
Neanderthals, who survived
untl at least 30,000 years
ago, could have made them,
but to live n such a
challenging environment
would require a lngh degree
ot adaptability generally not
credited to them. Pavlov er

al. think 1t1s more hkely
that modern humans were
responsible. Tis would
mean the newcomers must
have hightaled their way up
north only a tew thousand
years atter arriving in
Europe some 40,000 years
ago.

Why were humans such
successtul colomsers at this
ume? John Gowlett
(University of Liverpool,
UK) pomnts out that
fluctuations in clhmate trom

FURTHER READING

60,000 to 40,000 years ago
were greater than previously
thought, and these
conditions may have
prompted population
movements and cultural
change. Furthermore, recent
geological mmvestigations
indicate there were no large
icesheets e Eurasia between
30,000 and 40,000 years ago,
and the continent was ice-
tree all the way up the
Arctic coast.

—R E

References for the stories that have appeared in this edition of

Nature Strips are available online:

www.amonline.net.au/natureaustraliamagazine
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Could coral bleaching be a risky survival strategy?

Out with the Old

0 ne of the most disturbing environmental phenomena
ot recent times has been the widespread bleaching and
subsequent death ot coral reets around the world.
However, recent research by Andrew Baker ot the
Wildlite Conservation Society in New York suggests that
coral bleaching may not be the disaster 1t appears to be.
Bleaching occurs when the individual polyps expel the
colourtul algac that live inside them, turning the coral
white. This otten leads to the death of the colony, which
relies on nutrients provided by the photosynthene algae.
Bleachmyg results trom environmental stress such as high
water temperatures, and many scientists expect 1t to
become more common as global warming gathers pace.

Working ot the coast of Panama, Baker swapped coral
colonies between deep and shallow water, and momtored
their progress. He found that most ot the corals he moved
upwards bleached, but over tme they recruited new algae.
and many colomes survived. In contrast. those he
transplanted to deeper waters retamed their algae, even
though they weren't suited to the greater depth, and
ultimately perished.

Baker believes that bleachig s a risky strategy that may
allow somie corals to rapidly swap thewr algae tor types that
are better suited to the new conditions, thus avording
large-scale exuncuon. This ideas nghly controversial,
however, with experts pomting out that many reets have
stull not recovered trom the last major bleachmyg episode
assoctated with the 1997-98 El Nino event. Gl
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THE BACKYARD NATURALIST

Flying in the
face of guilt

Detenders of flying-foxes are seen as advocates of a degenerate

litestyle 100 alarmingly like the himan condition 1o be sanctioned.

HEN | WAS IN KINDIERGARTEN
we hved o tew blocks up
trom an orchard m outer
Svdney. and my summer mghts were
torever punctuated by the bangs of guns

Most

were tramed toward tlving-toxes steal-

and carbide cannons, of them
mg ripening peaches. but a good tew of

the blasts would have been ammed
toward our place. That would  have

been the direction our Dog was heading

Grey-headed Flying-fox

Peteropus poliocephalus

Classification
Family Pteropodidae.

Identification

Black wings, grey head, orange
collar, silver to dark grey back,
hair down to toes. Head-body
length 250 mm, weight up to 1 kg,
wingspan 1.5 m. No tail.

Distribution
Coastal eastern Aust,
Bundaberg to western Vic.

from

Biology

Forms spring-summer camps of
up to 200,000 individuals. Forages
up to 50 km from camp each
night. Eats fruit (mostly native
figs) and blossoms (mostly
eucalypts). Single young born
Sept—0Oct. and carried by mother
for first 3 weeks. Mates
March-May. Adults disperse in
winter.

those dark mornings when she arrived
home carrvimg semi-conscious chooks
the the
orchardist bred.

same  colour as ones  the

Early one day the massive, gumboot-
ed tarmer turned up moour backyard
with somethig that nearly made my
eves pop. While my mother was oft’
locking the Dog in the tolet. he told
me 1t was a tlving-tox he'd shot during
the mght and. atter mumbhng some-
thing about the similarity of our hens to
s, he asked me 1t 1'd like to keep the
big bat. [ couldn’t beheve my cars.
Would an Aussie boy hke to keep the
Ashes?

Atter he'd gone my mum and I hung
the dead tlving-tox up by the hooks of
1ts toes from the clotheshne. In this way
we could unfold s arms and the tull
one-and-halt-metre spread of ats cold,
black. rubbery wingspan was on display.
It was bevond me that anything so
heavy and Dog-hke could really tly.
And it it could do the impaossible, why
shoot 1t7 Peaches weren't thar dehicious.

[-ater that mormng | proudly strutted
up the road with my Grey-headed Flv-
mg-tox (Preropuis poliocephalus) hopmg to
impress anvone with the windtall, but
by the end of the day both Marmer and
Albatross had been thrown out of most
houses. Who could have predicted the
violent reactions of my triends” moth-
ey Tewas soon clear. 1 should teel very
bad about lovimg ths sort of annnal.

Around that ume 1t was stndard -
1gaton practice for trustrated  frunt-
growers to go mto dayume Hyimg-fox
TOOsts (‘l\““p\‘) with 44 sallon drums
filled with serap metal, welding-rod

ends, nuts, bolts and broken glass. Then

BY STEVE VAN DYCK
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much hke pushing a cmnamon suck
mto a Sri Lankan curry, a charge of
gelignmte would be added and the drum
hoisted by ropes lngh mto the wees.
Atter the lving-toxes had resettled g
their  fanuhar roosts, the  exploave
would be detonated and the drum of
shrapnel blown to preces. Deseriptions
ot the attermath of such events make
tor disturbing reading, mostly because
the number ot “clean” Kills was far out-
weighed by the bulk of wounded am-
mals writhing around on the ground
with shredded wings and  shattered
bones.

Years later, after I'd moved to Bris-
bane. thving-toxes helped me hit on
pertect study-displacement activiey that
would not only firm up my hielong
mterest 1 bats, but set m concrete m
termmal agnorance ot Igh-school
chenustry. | discovered that by nailing
an old-tashioned wire soap holder three
metres up a tree m our suburban back-
vard, and tilling 1t with chopped paw -
paw or pears, | could ke well-carned
study “breaks” on the back porch with u
pair ot binoculars. watchimg the tlving-
foxes visiting the feeding station and
squabbling over the truit. (Depending
on how much true was avalable. retill-
mg the soap holder throughout the
mght could then account tor much of
the time
breaks))

But getang the local greengrocers o

henveen the chennsery study

see the pomt m handing over sporny
seconds. gratis. tor mv evenig callers
reckindled the old miemory that thvmg-
toxes were fertile grounds tor growy
gutlt. In the end. the volumes of hes |
could spm about why I wanted tree
brursed truit was matched only by the
vacuum m my bram where the Perod-
1c Table should have been

A new mllenmum and not much has
Cll.mgcd. Most pcnply sull expect sone
sort of apology from fhving-tor detend
ers. Why? Probably s a0 nuatter ol
litestyle. Flving-toxes go out at mght
and gorge on whatever is sweer and tree

tor the tking, and then by day they

Jom m a salacious bacchanal that rages

on throughout the sultey summe

months, NSO

l'Cl‘|Llp\ subed

detenders of flving-toxes are seen
advocates of a degencrate i avle oo
alirmingly hike the human condinon ©
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Grey-headed Flying-foxes roost in Sydney’s
Royal Botanic Gardens.

be sanctoned. Flumans, hike tlving-
foxes, are also at ther very worst when
they get together m big aggregations.
Football crowds, market places, retugee
conps. houses ot parhament...whenev-
er humamity trips over atselt” the scene
gets grubby.

Fish certamly do
birds come  together m thousands to
reproduce (pengums, terns), but usually
m asolated retuges. Very few Australian
mammuals seck out the big-group pro-
creation scene, but those that do share
the capacity to cover enormous dis-

tances - the course ot their dailyv or

seasonal activities (seals. bats). Most of

the aggregatmy msectvorous bats do 1t
privately msaide dark caves or mine tun-
nels where there s more chmane stabil-
iy Bige strong tlvimg-foxes. however,
are the conspicuous terrestrial excep-
von. When they jom torces m tradi-

crounds. their

<

tonal summer breeding
numbers can reach thousands  (com-
monly hundreds ot thousands m the old
davs). The mcessanc tlappmg.  the
splashmgs ot excrement, the squabbling
and shricking. the smell. and the shred-
ding ot the trectops make tor an intox-
1catig site tor biological study. but the
scene might come as a surprise 1t vou
happened to have  purchased vour
dream block next door m August just
betore the neighbours returned m Sep
tember!

Some thigs are dawning m this new
millenmnm however. One s the evi-
dence that flving-toxes are mmportant
pollimators and sced dispersers. Another
1s that a camp of tlving-foxes 1s just as
precrous as any rookery ot” penguins,
seals, albatrosses or turtles. Another 1s
that 1t 18 no longer acceptable to shoot
or clectrocute them just because they
cat vour fruit, splat on your BMW, or
choose to roost i your city’s botanic
garden.

In spite ot all that’s fantastic about
them, flymg-toxes will continue to
polarise public opmon unul we know
them better and manage them more

ettecuvely. Lifting the guilt that accom

pames them might even allow some of

us to move on and patch up untimshed
business (of a Perniodic-Table  nature)

clsewhere

MATURE AUSTRALIA WINTIR 2002

and plenty of

FURTHER READING
Churclidl, S., 1995 Austrahan bats.,
Reed /New Holland : Sydney.

Hall, L. & Richards, ¢, 2000 Flving
foxes, hrunt and blosson bats of
Austiaha. NS Presst Sydney.
Ratchffe, 1, 1947 Flvig tox and

dnttung sand. Angus and Robertson

Sydney.

DIRSTEVE VAN DYCR IS A SENIOR
CURATOR OF VIERTEBRATES Al
PHE QUIEENSEAND NMUSFUAL
WHERE HE FIAS WORKED

SINCE 1975

n



LIA

WA

A

N B

RARE & ENDANGERED

Yellow-footed
Rock-wallahy

Ower the four-year study period, wallaby numbers awithin the baited area

increased by over 600 per cent.

FILLOW-FOOTED ROCK-WALLABIES

(Petrogale xanthopus) are arguably

Austraha’s  most  charismatic
macropod. These wallabies are charac-
terised by distuncove white stripes on
the hips. cheeks and tlanks and by a
umquely banded tal that alternates with
rmgs of brown and gold. Inhabiing
areas of senn-arid Austraha, the walla-
bies are dependent on rocky niountain-
ous habitat. which provides them with
shelter from the extremes ot climate and
protection trom natural predators. The
wallabies, despite weighing seven to ten
kilograms, can negotate the  steep
escarpments ot their  habitat  with
consummate ease and speed.

Although the total Austrahan popula-
ton of Yellow-tooted Rock-wallabies 1s
considered to have a low risk of extine-
non, the species 1s hsted as Endangered
withm New South Wales and Vulnera-
ble to extinction i South Austraha. In
Queensland, where the wallabies are
relanvely abundant and the population
stable. the species s classitied as Com-
mon.

In New South Wales, extensive sur-
veys of the north-west of the State have
revealed that the wallabies once enjoyed
a wider distribution m historical times.
Today, the New South Wales population
15 contined to a single locanon withm
Mutawmtgp Navonal Park and poruons

= of adjacent pastoral properties, approxi-

~ mately 120 kilometres north-cast of

Broken Hill. Annual hehcopter surveys,
conducted  between 1980 and 1995,
mdicated  that  ths population had
declmed m size by 73 per cent and pos-

sibly numbered as tew as 80 wallabies.

In 1995 the New South  Wales
National Parks and Wildlite Service
began a recovery program to uncover
;m:| arrest the possible causes of dechne
of the State’s population. These includ-
ed compettion with feral Goats and
Rabbits for tood. and predation by
Wedge-tailed Eagles and Foxes. Takmg
a cue trom rescarch conducted - West-
ern Austraha, which showed that the
removal ot Foxes resulted m large
mcreases 1 populations of” Black-toot-
ed Rock-wallabies  (Petrogale lLateralis),
Mechnda Norton, Adam Marks and
decided to tocus on Fox predanon. We
estabhished an mtensive  Fox-bating
program around halt” ot the remnant
wallaby colonies, and lett the others as
an unbaited expermmental control.
Over the four-yvear study period. walla-
by numbers within the baited area
mcreased by over 600 per cent, while
those  within  the unbaited  area

remained low:

Exammation of the age structures of

the colomes indicated a virtual absence
of juveniles within the unbaited area,
but an mereasimg number of young n
the baited arca. This, combmed with a
noted high survival rate of adult walla-
bies withm the unbaited colomies, con-
tirmed our suspicions that Fox preda-
ton was tocused on young wallabies,
The Foxes appear to capitabise on the
fact that juvenile rock-wallabies, rather
than tollow their mothers around while
toragmg, are lett unattended on the
rock outcrops, makmg them vulnerable
to predation.

So what was so ditterent benween

predation by Foxes and that of the nat

BY ANDY SHARP
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ural predators wath whnich
have coexisted tor nillenni
cr study, we
made up onlv a mmor ha
dict of Wedge-tuled Fagle
probably due to then abil
actl predators by hadimg
shelters. Snmnlarly, the wal
sites provided  considerabl
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larger cize lmnts themwr abihty to pene-
trate the wallabies™ hidimg spots.

On the basis of our studies, Fox-hait-
g acuvitues were expanded m 1999 to
mclude all New South Wales colomies.
Hehicopter surveys conducted over the
past couple of years revealed  turther
substantial rises i wallaby numbers and
the total New South Wales population

15 now estinated to be m the order ot

450 to 350 mdividuals. The tuture of

NATURE AUSTRAILIA WINITILR 2002

Yellow -tooted  Rock-wallabies  now
seems assured i New South Wales.,

FURTHER READING

Lim, L., Sheppard, N Swmith, ) &
Smith, [, 1992 Vhe biology and
mandgenment of the Yellow-footed Rock-
wallaby (Petrogale xanthopus) i NS
NSW Navonal Parks and Wildhite
Service Speaes Management Report
No. 10,

ANDY SEIARP FINS SPEPN T EEHEE
EAST TEN YEARS STUDYING

FHE FCOLOGY AND POPULATTON
BIOLOGY OF YELTOW-TOOTED
IROCK=WALLABEES AND

IN CURRENTLY CONMPLETING

s Prel) N tie DepeaisuN
OF ZOO1oGY, UUNIVERSITY

OF QUEENSEAND.
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WILD THINGS

The critical cvent in Murnong’s evolution took place in

a North American meadow.

CROSS MUCH OF VICTORIA LIFE
was made easy tor Aborigines
by a damty little plant called
Yam
lanceolata). Murnong grew prohtically in

Murnong, or Dasy  (Microseris

grasslands and woodlands. and beneath
each plant lay a tasty tuber.

One early settler saw “nullions of

murnong or yam, all over the plam™.
Edward Curr recalled how “the wheels
of our dray used to turn them up by the
bushel™, observing that near Echuca,
Murnong was “so abundant and so
easily procured, that one nnght have
procured m an hour, with a pomted
suck, as many as would have served a

family for the day.”

Around Melbourne the pale tubers
were baked in earthen ovens, m which
they would “halt melt down mto a
sweet, dark-coloured juice™, wrote ALE
Mollison 1in 1837. Murnong’s range
extends mmto South Australia, mland
New South Wales and coastal Western
Australia, and the tubers were probably
mportant foods m all these regions,
although hittle ewidence tor this sur-
vives. Frederick Manson Bailey, who
18405,
recalled white settlers there harvesung

grew up i Adelaide m the
Murnong roots, followng the example
of the Aborigimes. "I was tond ot 1t as a
boy”, he wrote.

Mlll‘l]()l]g sustained more }“3()}’](:‘ m

BY TIM LOW
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Victoria than any other wild tood. But
this dandchon-like plant has attracted
international attention for a very differ-
ent reason. It belongs to a genus,
Microseris, with a quirky distribution.
Southern Austraha has two species, the
other one, M. scapigera, growing i New
Ze;]l;"]d AS \\'L‘”. A thl]‘ll A Ii(r()S('P'iS grows
m Chile and the other 13 species are
tound 1 western North America.
Genetie work on the group provides
a remarkable explanation tor this far-
flung distribution. ' he cluster of species
i North Amenca, and occurrence
there of related  plants, 1mply  thar
Microseris evolved there. The two Aus-
tralian species are closely related to each
other, and their presence here suggests
that a seed or two tloated all the way
from North America to Austraha or
New

7.000 kilometres or more, betore the

Zealand, a distance ot around
progeny evolved mto two species, one
of which crossed the Tasman. Another
seed tloated trom North America to
Chile

(Murnong, like the related dandehon

and gave rise to M. pygmaea.
Taraxacum  officinale, has wind-borne
sceds.)

This 1s a fantastic story, but there s
more. The genetie work shows that the
New

unlike American Microseris, are of hybrid

Australian and Zealand  species,
onigin. Their ancestor arose, probably m
Oregon or Calitornta, when an annual
Microseris recerved pollen from another
spectes, a perennial related to M. borealis,
which grows today m boggy meadows
i Oregon and up to Alaska. Their
hybrid  descendants bore  double  the
usual number of chromosomes. and they
sent a seed or two out to sea betore they
all died, leaving no trace whatsoever m
North America. The c¢ntcal event i
Murnongy cvolution thus took place m
a North American meadow, That event
had no consequences tor America, but
mfluenced the htesevles of milhons of
people m southern Austraha. o also
made o ditterence to the Long-billed
Corella (Cacarta lenurostis). a0 parrot
that once ted largely on Murnong
tubers, digging thent up with s pomn

bull.

Murnong tubers, although small, are easily
gathered in large numbers. One hundred grams
of the tubers yield 264 kilojoules of nujritional
energy.
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Murnong, sometimes known as ‘Native Dandelion’, is closely related to ‘true’ dandelions, which it resembles.

Because the one or few seeds that
came our way were of hybrid origin,
they carried a wealth of genetic mater-
al, allowmg the founder plants to diver-
sity upon arnval. There are now
Microseris populations i Australia or
New

alpme meadows and semm-arid wood-

Zealand adapted to seashores,

lands. Only the woodland form of AL
lanceolata produces plump tubers, and
the name "‘Murnong’, strictly speakimg,
applies just to at. Australia’s Microseris are
acknowledged around the world as an
outstandimg example of adaptive radia
uon followmg long-distance dispersal.
The sad part of this story s that
Murnong today 1s a scarce plant. FHun-
dreds of thousands ot” Sheep that were
turned onto the plains ate it up. Curr
noted “several thousand sheep not only

learnt to root up these vegetables with

NATURE AUSTRALIA WINTER 2002

Murnong
sustained more
people in Victoria
than any other

wild food.

their noses, but they tor the most part
lived on them tor the tirst vear, atter
which the root began gradually to get
scarce”™. The Aborigmes suttered great-
v trom Murnongs decine. So dd
Long-billed Corellas. whose numbers
plummeted unul they learnt to cat

crops and weeds mstead. Now these

birds are notorious pests and  many
thousands are  culled  cach  vear.
Murnong today  grows mamly

nattonal parks and other places where
Sheep don't feed.

FURTHER READING

Gotr, B., 1983, Murnong—NMicroseris
scapigera: a study of a staple food of
Iictorian Aborigines. Aust. Abor. Stud.
2: 2-18.

Vijverberg, K., Mes, TH. M. &
Bachmam, K., 1999. Chloroplast DN A
cridence for the evolution of Microseris
(Asteraceae) in Australia and New Zealand
after long-distance dispersal from western
North merica. Amer. |. Bot. 89(10):
14481463,

Fint LOW IS A NATURE WRITER AND
ENVIRONMENTAL CONSULTAN] BASED
IN BRISBANE. FIIS MOST RECENT BOOK
1S LTHE NEW NATURE (PENGUIN).
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WHEN RESOURCES ARE LIMITING
IT'S EVERY KOOKABURRA FOR ITSELF.

BY SARAH LEGGE

M E LAavuGHING

Kookaburra’s  debut on

the stage of Western sci-

ence was made moa tlur-

rv of ambiton-dnven
decer. In 1776 Pierre Sonnerat, a
French scienase with a proven predilec-
ton tor telling the odd porky, provided
a description and llustration of the
“Grand martin-péchienr dela nonvelle
Guinée”™  (Big  Kingtisher ot New
Guinea), and claiimed to have observed
two of them there. In retrospect, this
was a rather astonmishing teat, consider-
mg that he barely ventured cast of the
Moluccas, let alone reached the mam-
land, and anyway, Laughing Kookabur-
ras don’t occur m New Gumea. So
where did the scoundrel “acquire™ the
specimen? One hkely  explanation s

that Joseph Banks. who had been sail

g up the cast coast ot Australia on the
Endeavonr around the same tme that
Sonnerat was - Indonesian waters,
gave the skin to Sonnerat when they
niet at the Cape ot Good Hope. It so,
Sonnerat was a plagianst as well as a fib-
ber. This mtriguing story 1s mnnor-
tahised 1 the mapproprate scientitic
name ftor the Laughimg Kookaburra,
Duacelo noacouineac.

This contusing begimning seems to
have set the tone tor European know-
ledge about the bird because, despite
their widespread tamihariey and appeal,
Laughing Kookaburras are saddled with
asurprising level of erroneous mtorn-
ton. For example, many people will
tell you that Laughimg Kookaburras are
voracious  predators of other  birds
nesthimgs. Perhaps the starthng sight ot a
kookaburra bashing a helpless voung

Laughing Kookaburras are often seen on exposed perches, keeping a watchful eye out for

unsuspecting prey passing by.

ALIA WINTTI
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(Left) Laughing Kookaburras lay their eggs jn
tree hollows, which the researchers had to
reach by climbing.

creature to a pulp on a branch before
swallowing 1t sticks m one’s mimd, but
the fact 1s that Laughing Kookaburras
rarely raid the nests of their winged
neighbours. “lo put things mto perspec-
tive, [ have found that nestlings make up
a diminunve 0,3 per cent of the diet of
Laughing Kookaburras around Canber-
ra. Staving on the culimary theme, these
kookaburras also have an enviable bue
overstated  reputanon  as  snake-killers.
This 1dea was fostered and perpetuated
by many tamous Australian naturalists at
the begmnmyg of the last century, and
was partly responsible tor the zealous
imtroduction of Laughing Kookaburras
by acclmatsation societies to various
places where they are not naturally
tound. mcluding Western Austraha and
Tasmamia. They were even (unsuccess-
tully), mtroduced to Fip. Kookaburras
do eat snakes. but relanvely rarelv
compared  with  small  lizards and

mvertebrates.

HAD (,OO0D REASON TO PONDER THE
Im\'rh and misimformaton that seems
to dog these birds early on in my Ph.D.
studies on the socual and manng svstems
of Laughmg Kookaburras. One tine day,
whilst danglimg m myv chimbimg harness
at the entrance of a nest hollow con-
tammg newly hatched voung, | saw the
most extraordmary spectacle. Like most
hatchling  birds. voung kookaburra
nestlings are tny. blind and wobbly. and
exhausted trom the effort of struggling

out of therr respecuive egas. Despite

therr pathetic appearance and superticial
clumsmess, these pmk blobs were stag-
germg around the nest with consider-
able agihty. lunging wath biung pecks
towards their aiblings. It one chick was
lucky enough to grab hold of @ wing or.
even better. the neck of one of therr
nearest and dearests, thev bit down hard
and shook the poor vicum with surpris-
mgly well-coordimated tury,

I'didn need to watch this tighung
bout tor very long to realise that 1t
Wasnt just anuld spat between sib-
Iings

these nestlings were going tor

=

(Right) Before they fledge, Laughing
Kookaburras go through some fairly comical
stages. This chick 1s about three weeks old.
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the tull knockout. I was watching sibhi-
cide m acnon! Chicks n the vast major-
ity of my nests were ghung, and m
one-third ot them the yvoungest was
killed within a few dayvs ot hatching.
Betore thewr disappearance they were
wounded and bruised: sometimes |
found their hteless. pulverised e
body on the nest tfloor. Young chicks
even have a menacing  downward-
pomtmyg hook at the end of their top
beak. which they use hke a grsly gaft.
In other words, these pink blobs have
the technology as well as the inchnation
to be kilhng machmes,

This was a tar cry from the cute, over-
stutted toys in the shops. or the harm-
less jokers that cackle loudly m the tree-
tops. Why hadn’t anyone described this
mcredible behaviour o the “merry,
merry king ot the bush’ betore? Atter
al, Laughing Kookaburras are com-
mon, amenable to suburbamsation, and
they've enjoyed more formal scrutmy
than most Australan birds. In the carly
19605 they were the subject of 4 pro-
neering Masters thesis by Veronica
Parry (Monash University). She estab-
hshed unequivocally  that Laughing
breed 1

Kookaburras cooperative

groups. and showed that the helpers
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sumus PINK HAVE
the technology as
well as the inclination
to be killing machines.
This was a far cry
from the harmless
Jokers in the

H’(’(’f()‘l).\‘.

were probably the young trom carlier
breedmyg attempts. Parry peered into
the nestmg hollows regularly to check
the chicks, so why hadn't she seen this

fatal aggression?

In fact, 1if you read the small print of

Parry’s thesis, s clear that she did “see?
siblicide, but just didn’t interprer e that
way. i several of her nests the youngest
chick disappeared soon atter hatching.
[hemwr waghts were normal betore the

disappearance, and Parry even noticed

(Above and right) Within hours of hatching,
bedlam breaks loose as the chicks try to inflict
serious damage on each other.

that one chick had small dark scabs on
1ts head the day betore 1t went nussing.
Keith Hmd-

wood 1 the 19405 tell the same story:

Earlier observanions by
“I nouced a voung bird. one day old.
attempt to mbble or bite the neck ot a
tellow nesthing: no doubt this was an
mstnctive reacton when ats bill came
mnto contact with the other bird’s body.”
No doubt.

It may seem strange that people could
watch the same behaviour vet come to
ditterent conclusions about what was
happenming. | think s a good example
ot how our socul and mntellectual envar-
onment dictates how we mterpret what
we see. For example, Parry studied
Laughmg  Kookaburras  durmg  the
dying gasps ot a brological paradigm—
group selectonism—which has not
stood the test of nme. She believed that
mdividuals behaved i ways that bene-
fited the populaton or species. [o may
well have seemed nidiculous to her that
a chick would lower the nests produc-
oty by murdenng one of s siblings.
Flowever, under the curvent paradigm
ot mdividual selectioniam, we expedt

)
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mdimiaduals to do whatever it tikes to
mcrease the proportion ot their own
seltish™ genes o the next generanon.
Pushmg a sibling over the edge seems
drasue and  even counterproductive,
smee the sibling tikes some ot the other
birds genes wath 1t But, o course,
although the ninute murderers would
ideally preter therr siblings to survive
and propagate their shared genes, when
resources are hmnung s every kook-
aburra tor atselt,
SPECIES OF SIBLICTDAL

IN SONII
nesthng aggression 1s positively relat-

O

BIR DS,

ed to the hunger of the brood. so s
casv to see the imk between Imnong
resources and sibhiaide. But in other
species, meludmyg the Laughing Kook-
aburra. sibhicide occurs when the chicks

are so uny that parents are sull able to
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provide enough tood tor them all. In
other words, the sibliade s pre-cmp-
ave—it occurs well betore the resource
shortage. In my study population, the
broods that  experienced  sibherde
belonged to parents without  helpers,
precisely those that were most hikely to
have trouble rasimg the full comple-
nment of three voung.

Pre-empnve siblicide probably saves
these poor-quahity parents a lot ot wast-
ed etfort teeding a chick that will even-
tuallv die when the resource crunch
really does bite. 1o also allows all the
avalable resources to be channelled mmto
the surviving offspring from an carly

stage. This could merease ther qualiy,

albert at the expense of the quantity of

voung. | have supporting evidence tor
this, because  Laughmyg Kookaburra

chicks that killed a sibling grew taster

and achieved heavier weights at tledg-
myg than thewr less agro counterparts m
broods where sibhade did not occur.
Fledgimg as a tatso s an ll-gamed but
valuable reward tor a bully. because
heavy tledghngs were more likely to
survive the entcal period atter tledging
when they were learning to hunt tor
themselves. On top ot that, heavy ledg-
Imgs were more likely to tind a breed-
mg vacaney when mature.

Although the parents ot sibhiaidal
broods were fledging tewer young, at
least chose voung were ot “Ingh quahoy’,
and the parents hadn't tlogged them-
selves out - the breedig attempt.
However, as 1 delved more deeply mrto
the events surrounding sibheide. |
tound that the parents weren't exactly
mnocent bystanders. They were unph-

cated m the murder of their ottspring
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right up to thewr eveballs. As well as
nmonitoring nests very closely i the tirse
tew davs atter hatching, T was jomed
mv tinal tield season by Anmjeh Nathan
Australlan Nanonal Unmiversity)., who
cleverlv mstalled oy surveilllimee cam
eras mside the nest hollows so that she
could watch the behaviour of chicks and
adults - trame-by-trame detail. Heres
what we tound.

Parents usually laid three eggs, which
hatched up to two davs apart. This cre
ated an age and size Inerarchy i the
brood. Contest theorv predicts  that

chicks should fight less 1t these compet-

Laughing Kookaburra

Dacelo novaeguineae

Classification
Family Halcyonidae ('terrestrial’
kingfishers).

Identification

Brown upper parts, off-white
underneath, sometimes with light
barring. Sexes hard to distinguish
but females larger and males
more likely to have a blue tinge on
upper rump. Immatures darker
underneath, often with maore
barring, and may have noticeably
shorter beaks.

Distribution and Habitat

Endemic to eastern Aust. from
Cape York in Qld to Eyre Peninsula
in SA. Introduced to Tas., Flinders
and Kangaroo Iss, the south-west
of WA, and NZ. Prefers open
schlerophyll forests and wood-
lands, but also found wherever
tree hollows are available for
nesting.

Biology

Hunts invertebrates, small reptiles
and, less frequently, birds, small
mammals and larger reptiles.
Forms long-term pair bonds.
Mates monogamously. Usually
lays 3 eggs. Young fledge after
about 35 days and remain
dependent on adults for food for
another 2 months. Offspring often
recruited into breeding group to
help incubate eggs, brood and
feed nestlings.

32



NATURI

AUSTRAITA WINTER 2002

ive ditferences are more pronounced:
theres no pomt wasting time and ener-
oy n highung an opponent at the out-
come 1s 1 toregone conclusion. Con-
versely, fightimg should escalate i more
evenly  matched  opponents. This s
exactly what we saw. In broods  that
experienced sibhade, the compenuve
asyinimetry between the older two
chicks was reduced. They fought at
every opportunity, and the oldest chick
m partncular Tashed out at anythig that
came withm seriking distance. The sec-
ond-hatched chick was farly adept at
getting out of the way, buc the third-
hatched chick, which was vounger and
relatively uncoordimated, got caught in
the crosstire between s elder siblings
and died.

Parents  themselves “engineered” the
hyper-competitive environment in sib-
liadal nests, and they did so i several
ways. First, the hatch iterval between
the first and second chicks m siblicidal
nests was very short. Hatch imtervals are
determined by the temale’s behaviour
when she lays her eggs. one or two days
apart. It the temale begins mcubating as
soon as shes lad the first egglat has a
head start - terms ot development and
will hatch well betore later eggs. It
mstead, she delavs incubatnion unul she's
lnd the second egg, the tirst and second
cges will begim developimg around the
same nme and hateh together. The
mothers of siblicidal broods were using
the latter strategy. Of course they prob-
ably were not deliberately modifving
therr mcubation behaviours—remem-
ber that sibhade happens i broods
belongmg to poor-quahity  parents.
Females 1 poor condiion are unlikely
to begm mcubaung with the firse egg
because they need to continue toraging
m order to complete thewr clutch. So
toragimg  constramts - poor-quuahity
females may dictate incubaton pat
terns, resultimg oo hatching pateern
that promotes nesthng aggression.

Another spin-ott from delaving imcu-
batton and conunuig o torage atter
Living the tirst egg s thae the female’s
second eggs likelv to be larger than e
otherwise nmght have  been because

shes sall shovelling tuel mto the egg-

The cacophony of Laughing Kookaburras is
one of the characteristic sounds of the
Australian bush.
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The eggs in a clutch usually hatch at intervals, which can result in a clear size and developmental

hierarchy.

makmg turnace. Normully, the size of

eges 1 a Laughimg Kookaburra's clutch
decreases wath therr laving and hatching
order. But m siblicidal nests, the firse
two eggs are very similar i size, where-
as the third egg s much smaller. This s
signmticant because the size of a chick
Juse atter hatching 1s ughdy correlated
with the size of the egg it hatched trom.
Thus the second tactic used by mothers
of siblicidal broods was to produce two
older hatchlings  that  were  evenly
matched m s1ize as well as age. with
sialler and vulnerable rune to tollow
up.

Fhe timal ploy used by parents to
encourage aggression m themr brood s
also  the  most remarkable. Female
[aughimg Kookaburras have the amaz-
g abihty to control the sex of their
offspring. Mothers of siblicidal broods
nearly always hatched a male first and a
temale second. Adult temales are about
[5 per cent larger than males, and

female nesthngs begm outstrippimg thei
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brothers withm days ot hatchmg. This
sequence of sexes s theretore a sure-fire
way to destabilise dommance between
the oldest  chicks. because second-
hatched females will be able to chal-
lenge the dommance of thewr shghtly
older. but slower-growmg brothers. A
firse-hatched brother may also oy to
beat the living davhights out of hede s
nnmedately after hatchig. By cowing
her mto carly submission he may tore-
stall the mapient threat to his firse-
hatched advantage.

But the gorv mside scoop on the
lite

does’t stop there. Not only did parents

Laughmg  Kookaburras  private

‘create” the condittons m ther brood
that led to aggression, they contmued to
foster a bickering enmvironment atter the
chicks had hatched. Chicks can onlhy

tight when they are not bemg brooded,

After the chicks have fledged, the adults in
their group continue to feed them for another
couple of months until the youngsters have
honed their hunting skills.

but it they are lett uncovered for o,
long they stop fighting because they are
too young o (hL‘I'IIl()I’L‘gllllI[t‘ and low
sprimg temperatures soon niake them

torpid. Parents ot siblicidal - young
brooded their chicks 1 shorter e
more frequent bouts than other parent
[his brooding pattern has the effect of
keepmg the ehicks warm but giving
them  plenty ot opportumues  for
fighting.

[t seems clear, then, that sibhade m
Laughing Kookaburra broods 1s a well
orchestrated

manocuvre l)\ P.H'L‘H[\,

using the older chicks as accomphices,
to reduce the brood trom three to two
soon atter hatchmg. This begs the ques-
ton: why bother living the third egg

the tirst place? The hkely explanation i
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that 1ty an msurance policy. Over 16 per
cent of Laughmg Kookaburra eggs fail
to hatch. either because theyre mtertile,
the embrvo expertences developmental
tailure. or a clumsy adult sits down on
them a hittle too hard. Siblicide s the
kookaburras ethicient. dependable and
cost-cttectuve  way  of cancelling  that
msurance  policy. How  quirky that a
bird that spends the begimning ot s lite
m mortal combat with s siblings
should spend much ot s adult Iite
cooperating with a relative 1t taled to
dispatch. It Joseph Banks had had an
inklmg ot the Laughing Kookaburra's
fascinating social biology, as well as 1ts
destiny of becoming one of our nation-
al 1cons. T wonder it he would have

“Big  Kinghsher™

over  his

handed

'/
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spechmen to Sonnerat so readily. |
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PIE YEAR IS TOO AITTHTON
BC and the

sun s shinmg on Gond-

mormng

wana. A small carmvo

rous  dimosaur  crouches
to drnk trom the cool waters ot a shal
loww swamp. Beneath the surtace,
metre-long lungtish fins along the edge.
probing the sparse weed growth tor
mussels and snanls. s tl momenanly
breaks the surface ot the water. The
dimosaur. alerred by the spreading rimgs
across  the  waters surtace. crouches
lower as the familiar outline of a lung-
tish comes mto view. The peacetul tor-
agimg ot the tish s shattered ma show-
er ot spray. as sharp talons pierce deeply
meo 1ts tleshe. Wich the writhing fish
trmly m s grasp. the dinosaur stands
upright to check tor challengers to s
mornimg meal. Seemg none. 1t lopes
over to a dense stand ot cyeads to teast
on s catch.

The vear 1s now 2002 A, and the
scene s very ditterent. Gondwana s no
more. having been broken up by years
ot geological upheavals and contmental
plate movements. A tew cyeads can stll

be tound here and chere. but not the
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dommant forest gunts ot Cretaceous
times. And. of course. the dinosaurs are
all gone. But some things never seem to
change. The very sine species ot lung
fish. now known as the Queenshind
Lungtish  (Neoceratodus forsterr). 1s sull
foragimg tor mussels and snails m tresh-
south-castern

water  streams of

Queensland.

The tossihsed remams of more than
100 spectes of Tungtish, daung back o
the Devonan Period (393-345 nulhion
vears ago). have been collected from
around the world. At least I8 species
are known to have lived - Austraha.
Fosal remams ot the sole surviving
Australian species. Neoceratodus forstert,
have been tound in carly Cretaceous
deposits (more than 100 nulhon vears
old) in New South Wales. However,
the Spedies was contined to the Burnett
and  Mary
Queenslaind when European setders
arrived m the carly 18005, Worldwide.

Iivers 1 south-castern

only two other genera of lungtish sur-

vive today—"Protoprerus (with up to four

This young lungfish has assumed the adult
body shape, but retains some of the mottling
that is typical of juveniles.

NALL
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species) trom tropical central Atrica. and
Lepidosten (represented by a single

species) trom South America.

UNGFISHIES ARE NAMED AND NOTIEED

tor their abihity to breathe air via a
Tung’. The Queensland Lunghish uses
1ts single lung relavvely rarely. relving
mamly on a set of well-developed gills
to meet 1ts oxygen requirements.  Fhe
lung comes mto playat oxvgen levels m
the water become depleted. or during
pertods of ngh actvity. At these times
1t 15 not unusual o hear the rademark
‘casp” of a lunghsh as 1t surtaces to retill
it lung, a process that may be repeated
every halt an hour to an hour, or as an
occasional one-oft event to supplement
gill respiration.

Despite occasional reports to the con-
trary. and unlike 1ts Afnican counter-
parts. the Queensland Lungfish cannot
survive e a dry creek=bed by envelop
mg atselt moa burrow of mud and
mucus. The speaies can, however, sur
vive for long periods out of water 1
kept moist. In 1898, several lungtish
NAT I
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were transported to London by wrap-
pimg them m aquate weeds and occa-
sionally sprinkhing the fish with water.
Atter a tmip lastimg eight weeks, the
lungfish reportedly arrived at their des-
tnatton m good condinon.

Although some aspects of the biology
of the Queensland Lungtish have been
well studied, parocularly the anatomy,

physiology and  embryology  of the

spectes, surprismghy hittdde s known of

lunghish  ccology. This gap - our

understandmg  of the Queenshind
Lunghish was nghhghted m 1995 dur-
g plamimg tor a major new rrigation
werr to service the sugar mdustry m the
Bundaberg area. At 12 metres hugh, and
located slap-bang m the niddle ot one

ot the mam strongholds of the Tungtish,

Walla Werr would back up the waters of

the Burnett some 34 kilometres. When
asked o comment on the potential
nnpacts on lunghsh populatons of” this
major restructuring ol the Burneu
River, biologists and  engmeers ahke
scratched thew heads and shrugged ther

shoulders.

Electrofishing is an efficient method of catching
adult lungfish. Lungfish that have been affected
by the electric current often roll at the surface
and are easily netted. then recover within
seconds of the current being switched off.

With the sudden political mterest
lungtish - populations - the Burnett
Raver,
research team was tormed. with tunding
Natural

the  Queenshind  Lungtish

from the  Departiment ot
Resources and Mines. Our ann was to
study the lungfish's ecology and thus the
likely ettects that river regulation might
have on the speaies. The studve which
was conducted over a three-vear period.
mvolved clecrrofishimg and netung sur-
vevs, 0 tagaing studve radho-trackimg.
colleciion of gonad smmples. and an
ot lunghish

mvestgatnon Spawg

behaviour,

Mulu FHIAN 2,200 1 UNGEISH AV
now been tagged mthe Burnew

Roiver. We nnplinted T-nnllhimetre

long Passive  Integrated  Transponder
(PIT) tags mto the shoulder muscle of

cach Tungtish. allowmg us to recogimse
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A 15-millimetre-long lungfish just emerged from the egg. Eggs are often attached to the strap-like
fronds of Vallisneria gigantea, among which juvenile lungfish may shelter for several months after

hatching.
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imdividuals so that speatic data on
growth and movements could be col-
lected. OFf the tagged fish, 120 have so
tar been recaptured.

From examimation ot the recaptured
tish we now know that adult lungfish
grow very slowlv often Jess than tive
mnllimetres per vear. By extrapolanion,
this mcans that very lirge lungfish are
likely to be very old, and Tungtish longer
than one metre are probably niore [hi‘"_
50 vears old. One munportne effect of
this, from g management poine of View
18 that any decline m the success of
spaWnImg  or recruitment  may  not
become evident i the adule }m}‘llldfi"_‘l
tor many vears atter the event. The
means we need to be partie ularly "';-1"
Lint m montoring the statis of Tungfish
populaions, and look to the vounger

aony decline 1
breedmyg success,

1sh
Movements ot Pl agred lungts
- - than
were quite vartable. Wil more L

y 2
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The skull and jawbone of an adult Queensland
Lungfish. The large, molariform tooth plates are
used to crush a range of food items, including
fish, crustaceans, molluscs, insect larvae,
worms and aquatic plant matter.

halt ot the recaprured mdividuals moved
only a short distance or not at all,
approximately ten per cent were tound
more than ten Kilometres trom where
they had been tagged, and one tish had
moved almost 40 Kilometres. In order to
mvestigate the unnng. trequency and
triggers tor these longer movements, we
undertook a radio-trackmg  study to
accurately track the progress of mdivid-
ual lungtish.

Smuall, batterv-powered  radio-trans-
mitters were surgically implanted mto
30 lungtish. The simple surgical proce-
dures were carried out on a makeshntt
operating table on the river bank, otten
i the cool of mght. Once a fish was
knocked out by the anaesthene. a small
mcision was made through the body
wall and the transmiteer slotted o the
body cavity. Medical sutures were used
to close the maision betore the fish was
revived and released. The enure opera-

tion took five to ten minutes, and cach

tish usually needed only a couple of

miutes to :._{C[ 1S bL‘.ll'll]g\' .ll]d S\WI Ot}-.

Radio-tracking has  revealed  much
about the behaviour of adult lungtish.
While daly movements are generally
localised and predictable, movements i
excess of 40 Kkilometres wathim seven
days are not uncommon. This is partic-
ularly so 1 the sull, or impounded,
waters of werrs and dams where lungtish
movements tollow a cyche pattern relat-
ed to spawning,

Prior to the spring spawnimg season,
large numbers ot lungtish leave  the
mmpoundments and enter shallow, heav-
ily vegetated sections of the niver or
tributary streams. Most of these spawn-
mg  movements  proceed upstream.
However, upstream movements - the
Burnett River may mean a tish will tind
iselt at the foot of the next barrier
rather than m a suitable spawnig site.
We tracked a number of lungtish as they
moved tfrom the Ben Anderson udal
barrage upstream to the base ot Walla
Werr, whereupon they turned and dritt-
ed back downstream. Presumably, lung-
tish contronted with this situation will
spawn m the most suitable habitat avail-
able. but this s Iikely to lead to lowered
success of spawnig and recruitinent,
Atter spawnmg, mdividuals Teave these

arcas on a staggered basis, often thnmg

their return to the impoundment wath a
period of mcereased water level. Some
fish have returned to the exact posion
that they origmally left.

Lungtish m more natural niverime
arcas moved long distances much less
often than those m mpounded waters.
Some riverine tish moved less than two
Kilometres over two years ot observa-
non. We beheve that lunghsh m these
relatively undisturbed areas have little
need to move, as suitable feedmg and
spawning areas are always close at hand.
Lungtish i impoundments, on the
other hand. must move longer distances
to tind spawmng habitats that meet therr
requirements.

Movements are an important part ot
the lungtish lite cvele, providing access
to sutable breeding and teedimg habn-
tats, and escape trom localised adverse
condinons. It s theretore essential that
passage tor lungtish past weirs and dams
s mamtamed. This 1s parncularly so it
as appears to be the case, these struc-
tures are - fact contributing to the
wandering behaviour ot mdivaiduals
some areas. One possible solution to
this problem s to ensure that fish-pas-
sage devices, or iishwavs, are fitted to all

Welrs ‘llld kl.ll]l.\' withm the natural range

Lungfish have poor eyesight and appear to rely largely on electroreception to detect prey that is hidden among aquatic vegetation and debris on the
stream bed. The tiny pores concentrated on the snout are the external receptors for the electrosensory system.
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Queensland Lungfish

Neoceratodus forsteri

Classification
Order Dipnoi (lungfishes), family

Neoceratodontidae. The only
living species in this family.
Identification

Elongate, heavy-bodied, fresh-

water fish with large overlapping
scales, five pairs of gills, broad
flat head and small eyes. Back
and sides olive-brown to dark
brown with irregular black
blotches; belly pink to orange.
Pelvic and pectoral fins resemble
flippers. Length to 1.5 m, and
commonly seenupto 1 m.

Distribution and Habitat

Confined to Burnett and Mary
Rivers, south-east Qld, at time of
European  settlement.  Since
introduced into streams and
impoundments throughout south-
east Qld.

of the Tunghsh. Fishwavs come m a vari
etv of designs, but all provide a connec
tion between the mpounded waters m
a dam oor werr and the river down
stream, through which nngratmg fish
can move. Current  fishway - designs
show  pronuse tor lungfish. but large
mdividuals often have ditticuley acceess
g the relanvely narrow passageways
provided. More research s needed to

look at this problem.

UNGFISH SPAWNING OCCURS FROM

August to December, and mvolves a
mating “dance’ between the expectant
temale and up to tive males. The danee,
which otten occurs at mght, 15 a series
of rituahised chasing manocuvres that
can go on ftor hours. Durmg this tme,
the temale may deposit several hundred
spherical. ten-nuilhmetre-dumeter eggs
withm clumps ot aquatc vegetation
tollow  her

macrophvtes). The males

around. ferulising eggs as thewr chanee

arises. Durmg these displays, the matng

lungtish can become totally oblivious to

Just about evervehimg else around them.

often bumping nto the legs of hunun
observers standig m the shallows
Larval lungtish emerge trom the egyg

about three weeks atter spavnimg. They

are strange, leat-hike creatures that bear
hetle resemblance to adults, and spend g
considerable amount ot nme lying o
then sides on the stream bed. At aboyt
six o weeks of age, the larvae have
absorbed then volk reserves and start
feeding onsmall mvertebrates. They
gradually develop mto the adult forn,
over the followig tour or five months.

An mportnt part of our research s
to deternnne just what constitutes a
suttable spawning site for lungfish, and
basic

whether  the requirements  for

spawnig will be met m the increasing-

o regulated  Burnett Raver.  After
mspecting and  measuring mnnerous
spawning - sites. some  trends have

emerged. Depth s a eritical factor, wath
the majority of sites located m less than
one metre of water. Some are so shallow
that the backs of spawmng tish break the
Nost

dense macrophvie beds, particularly the

waters surface SIS CoOMprise

ribbonweed  Tallisneria gigantea. but

other structures hike submerged  tree

roots are sometines  used. Lungtish

Small juvenile lungfish have a proportionately
more slender body, rounder head and smaller
fins than adults. It is not until about six months

of age that they become true replicas of the
adult form.
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appear to choose their spawnimg sites
carctullve and may swim a considerable
distance to tind the nght conditions.
I'he macrophyte beds they use are usu
allv o well oxvaenated. and provide good
cover for the larvae when they hateh.
I'he Burnett Raver mpoundments we
surveved (Walla Werr, Jones Werr and
Ben  Anderson odal barrage)  provide
relativelv hiedle habiat wath the appro-
priate combmation ot water  depth,
macrophvte growth and water quahty
required for successful spawning and
recruitiment of lungfish. We behieve that

this findimg s tvprcal of impoundments

m general. The contmued wellbeing ot

lungtish populations  theretore  rehes
heavilv on the mamtenance of suthcient

undisturbed  nverme areas o provide

spawinng sites, and the mamtenance of

access to these areas by adult lungfish,

One ssue this raises 1s how much ot

the riverme habitat ot the Burnewt Raver
can be imundated by npoundiments
betore the resultant loss ot spawning
habitat will Tead to a dechne m Tungtish
populations. This s an obvious quesnion
tor resource managers and pohticians to
ask, but one that 1s not easily answered.
Even wath the large amount ot data col-

lected durmg this project. we are sull

T ¢ =T
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not contident that we can estimate
cither the overall size of the Burnett
Raver lungtish population, or the total
ammount ot suitable lunghish spawning

habitat m the river. We feel 1t s unreal-

istic and unwise to think m terms ot

mimmun areas of spawnig habitat
required by Tungtish.

What we can sav wiath certamty s
that lungfish spawnig habitats are a
finte resource, and that with cach new
mipoundment  constructed,  thiy
resource s dimunmshed. While we will
contimue  to work on the problem,

}‘O]IIICI.HI\ .ll]d FeSOUTCe Managers must

deade whether the economie gans of

building  more  mmpoundments  are
worth the potental risk to funghish

populations.

With more than 100 nullion vears of

history as a species. the Queensland
Lunghish 1s a survivor wath few equals.
It has witnessed the nise of tlowering
plants and the fall of the dimosaurs, 1t
has seen ice ages come and go. and has
so far survived humanity's rise to power
and the changes this has brought. But
sigmticant changes to the natural habi-
tats of the Tungtish contimue to occur at
an unprecedented rate. while advances
m our understanding ot this speaies lag
that.

whereas the Tungfish s protected by

behimd. 1o 15 somewhat aronic
law, 1ty habitats are not. Already m the
Burnett Raver, approximately 40 per
cent of lungtish habitats - the mam
channel have been mundated by dams
and wens, and more structures  are
planned m the near tuture. Our study
has idenutied some clear risks to lung
tish populavions 1f this rend contmues,
but there s currently no sumtable means
to quanuty  the  hkely  long-term
Hnnpacts.

Gaiven halt a chance, the Queensland
Lunghsh will carry on toragimg m the
quict waters ot south-castern Queens
But

Jeent

land tor nnllemma to come. the

long-term  survival ot tns
spectes now depends as much ona con
servatve approach  trom the  human
population as it does on the adaptavions
that have served it so well over the last
100 mithon vears or so. Biologists and
engimeers must collaborate closely o
develop  Tunghish-triendly solutions,
governments must be prepared to tund

the necessary research, and the gcm*r.ll

communty may have to accept that
some economic potental will go unre-
ahsed m order to preserve Austraha’s
unmque character(s). Through 1t all, we
would do well to consider the ancient
hentge of Australia and s fauna. As
one of the oldest iving Australians, the
Queensland Lungfish deserves the best

cttorts we newcomers can muster.
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JUMPING SPIDERS ARE SO BIZZARE THEY MIGHT AS WELL
HAVE COME FROM MARS.
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NoOA SCENE  RE-ENACTED
countless tmes. two males pre-
pare to fight one another. Like
knmghts trom the Arthuran leg-
end. they cach ruse two long

swords and approach each other wath

Atter

weapons, the contest of strength s over

fixed stares.
and the losing male runs from the vic-
tors arena. The kmghts are uny jump-

g sprders. the swords ther mouth-

parts. and the battletield. a ramtorest leat

n the Phibppmes.

On another leat. this time - Singa-
pore. two muale Jumping spiders act out
4 scene plaved out by therr relanves m
the Philippmes. but with a ditferent set
of armaments. Instead of mouthparts.
these nmiales use horns to settle dispures.
And m Australu. m o much more dead-
v contest. a male Jumpig spider dis-

gsed as a prece of debns creeps up on

a6

briet clash ot

another species of Jumping spider. Sud-
denlv. the stalked vicnm sees that the
camoutlaged  predator has tlambovant
gemtalia and tlees.

Sonlar nale trmes can be tound
NUINCTOUS Species throughout the ani-
mal kmgdom. Like the tan of the Pea-
cock or the antlers of the gant, but now
extnet. Irish Elk. these traies are called
secondary sexual characters (primary
sexual characters are the actual repro-
ductive organs) and are usually exagger-
ated forms of structures also found on
females of the same species. Through
males have  evolved

sexual selecnon,

these  characters for competing with
rival males and impressing females (see
“Dressed to Tmpress™, Nane Aust
Summer 1994=1995 and ~ The Struggle
for Sexual Success™. Nunre Aust. Win-
ter 1996). Apparently they have evolved,

despite reducing mdmadual survivabiliey.

(Right) This male Myrmarachne Platalegjy,
has been ‘tarred and feathered' py 5 moth =
Because the male cannot inject venom iy
prey, the moth looses scales as it is sta
the clumsy predator.

into jig

because they merease the r"'}‘mducrive

success of males. Study of thege bizar
re

structures, which

ATC SO ncongrygy

trom a survival perspective, s IMportan,

tor understanding how sexual selection

’ charac-
teristics. Through experimentation and

mtuences the evolution ot mgle

observation we have begun to under-
stand these characteristies i the tamily
Salucidae, commonly known g Jump:
mg spiders, which we will lluggrage
here with three examples.
I here 5.000
species ot qumpmg spiders, making

are  over described

A male Mopsus morman uses a palp to wipe the
lens of one of its two large eyes.
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them the largest family ot spiders. It's

unlikely David Bowie was thinking of

this group when he wrote about
extraterrestrial arachnids, but jumping
sprders are so bizarre they nught as well
have come tfrom Muars. These spiders
have excellent eyvesight that 15 unparal-
leled moany other ammal of similar wize.
Stare mto the face of a jumping spider

and two large eyes, with the lustre and

convexity of our own, and capable of

assessing size, colour and shape, stare
back. Six other smaller eyes are manly
movement detectors.

Because jumping spiders are visual
ammals, 1t 15 not surprising that many
have  moustache-like

species tutts,

a8

punk-style "hmircuts” and jewel-coloured
scales. Males court females and threaten
rival males i complex species-specitic
sequences ot visual displavs mvolving,
for mstance, spectal waving ot legs, body
posturing and dancing to and tro. And
because ot these face-to-face mterac.
tons, 1t 1s also not surprising that the
muales secondary sexual characters are
otten associted with his mouthparts,
face and palps. The male’s palps, a short

pair of leg=like appendages either side of

the face, are used to transter sperm to

the female. Thev are considerably

enlarged compared to the fenmaley palps,
and often have conspicuous hanrs and
markings.

extra constction. Also, at
ders, have antennae. but
legs of M. plaraleordes an

angled torward, and are

MATURE AUSTRAL
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Male Epeus sp. from the Philippines. With his
large eyes, white moustache, punk-style hair
cut and colourful markings, he looks more like
a diminutive primate than a spider.

down to simulate an ants antennae.
Even Occopliylla’s Targe, laterally  posi-
tnoned compound eyes are snmulated: V.
plataleoides has two  pigment spots that
serve as fake ant eyes, whereas ats real
ceyes are at the tront. Usually 1t s the sp
der’s behaviour, rather chan ats appear
ance, that betrays 1t as an arachmd m
ant’s clothing, When we go collecting,
we look for an anu-socul ant tacimg
away trom the general flow ot anc trathc,
as this “ant” often turns out to be M.

ATURE
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plataleoides. Weaver ants. because they

can  bite and  mount 4 communal
detence, are tornudable prey tor many
predators chat nught readily cat a juimp-
mg spider. Resembling a weaver ant
appears to protect M. plaraleoides agamst
these predators.

In Myrmaachne plataleoides males, the
chehicerae (mouthpares)  have  been
exaggerated tor sexual display—males
use therr “swords™ in contests wich rival
males. In contrast to the female’s che-
licerae, which pomt downwards, those
of the male have been rased 90 degrees
during development and are five tmes

as long. In facte the male’s cusk-like

chehicerae may be 50-70 per cent as
long as his entre body. This dramatc
metamorphosis  occurs  during  the
male’s timal moult and resembles a spe-
cral effect i a horror tilm. Yet, prior to
this lasc moule, 1 s ditheule to tell
mmature males and temales apart.

What eftect does growing large che-
licerae have on ant mumicry? Does a
male Myrmarachne plataleoides ook less
ant-hke to a potental predator? Our
own experiences as collectors suggest
an mteresting answer. Reaching meo a
sea of ants, what we think s an M.
plataleoides sometimes turns out to be a

Ll]'gk‘ weaver-ant  worker carrying a

Female Myrmarachne plataleoides (top) are convincing mimics of the Green Weaver Ant,
{Oecophylla smaragdina). However, itis the chelicerae (mouthparts) of the male (bottom) that
have been exaggerated for contests with rival males. Interestingly this doesn’t seem to affect

the disguise.
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Sexual cannibalism in a kaleidoscope of colour as a male jumping spider (Siler sp.) from Sri Lanka eats a sexually immature female.

smaller  worker 1t mandibles.

Weaver-ant  workers come - two
sizes—larger ones that forage for tood
and smaller ones that care for eggs and
larvae mside the nest. The larger work-
ers commonly carry ther smaller nest
mates trom one sub-nest to another.
Mynnarachne plataleoides males may be
able o mamtain the illusion of bemg
ants by mimickig weaver ants ferryig
nest mates.

Support for this hypothesis comes

from an  unexpected  source—the
behaviour ot other jumpimg-spider
specres. Most jumping sprders avoid
ants, as ants are more likely to prey on
the spider than vice versa. However,
there are some that routinely cat ants.
These ant-catung jumpmg spiders prefer
to attack ants that are carrying some-
thing m ther mandibles, presimably
because these ants are more or less dis
armed. Ant-cating jumping spiders also
commonly stalk  Mynnarachne  plarale-

otdes, as though they were ants. Fur-

a0

MALES FORFEIT THE USE
of venom and instead
must sit on their prey

and stab it to death

with their fangs.

thermore, they prefer to stalk M. plata-
leoides males rather than females, sug-
gosting they  nustake M. plataleoides
males tor ants with occupred mandibles.
Inaidentally, sulkimg of cither sex s
usually m v, Both sexes of M. plara-
[eordes usually escape unharmed because
they see, then displav at the anteeater,
communticaung therr true dentuty as
qumpmg sprders and unsuitabihies s
prev. Although looking hke an ant_cat

mg saluaid’s favourite preyv s probably
not much of a problem for . plarale-
oides muales. there 1s an apparent price
that males payv tor their enlarged che-
licerae.

The process of cheheeral elongation
appears to preclude males trom having a
tunctional  duct  runnmg  trom  the
venom glinds i the head to the ups of
the tangs: ducts that would have to be
about five umes longer than those m
temales. The problem for inales 1 anal-
ogous to having a small svrnge with a
long needle. Tt just seems npracucable
pressure ©

to  produce  sutharent

squeeze the venom out meo prey, given

the distance between the ¢ mds and the

fang tps. Consequently. when they
mature, males tforfert the use ot venot!

IN¢
they enjoved as juveniles to nnmobils

"
their preve and instead muste siton thel

ar
prevoand stab it to death wath the

tangs. Not surprisingly. larg w P“\
o ' i Vo d

often escape beneath the males l"“il
) A

male that repeatedhy atreripts © st

INTIR 2
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buttertly, tor example. mav end up
looking hke he’ been tarred and teath-
ered with nothing to show tor his
etforts except buttertly scales.

And the problem doesnt stop with
the kill. Feeding on prev once its been
Killed 15 also a problem tor male Myi-
maracine  plataleoides. Spiders feed by
dissolving prev with digesuve tluid and
sucking up the partally digested hqud
nutrients. A female sucks nutrients
from holes made by her fangs m the
prevs body. rather like a person suckimg
from the top of a prerced frutt-juice
carton. FHowever. because of the male’s
long tings. he has to push them
through both sides of the prevs body.
unal the ups pomt back mto the spi-
ders mouth. The male can then suck
nutrients from holes in the prev where
the fangs have poked through. but this
1s rather hke having to push a straw
through the bottom of a fruit-juice car-
ton. untl it pokes out the top. betore
bemng able to drink. The price that M.
plaraleoides males appear to pay tor their
cheliceral weaponry s taking longer to
feed compared to females and. because
the prevais tull of holes. getting less tood
for their efforts. Also. because males’
tangs often resemble grisly skewers atter
teeding. males must devote more time
to cleamng mouthparts. during which
they nught be more suscepuble to pre-

davon.

TIH MALE THORELLIOLY ENSIFERA
18 a uny Astan rhino” with two
upward-curving horns protruding trom

below the jumping spiders front eyes.

The temale of ‘17 ensifera has a trad of

small hairs or setae below her front eyes
and the male’s horns are sutt enlarge-
ments ot the lower nwo ot these hans.
The chelicerae or fccdmg ;lpp&‘l)d(lgcs
of I ensifera are also sexually dimor-
phic. Spider cheheerae are posinoned
tfront of the mouth and consist of two
stout basal segments, cach with a mov-
able fang at 1ts ap. The basal segments
of the chelicerae of temale ' ensifera are
shaped like barrels, but those ot the
male are tlat and have ridges on ther

lateral borders resembhng rose prickles.

Conthices berween males of greatly

disparate wize are usually settled by both
spiders briefly waving their legs at one

another. The smaller nule assesses the

NATURE AUSTRAILIA WINTIR 2002

Female Thorelliola ensifera (below top) have a triad of small hairs below their large front eyes. It is

the lower of these two hairs that are enlarged in males (below bottom) to form horns.
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size of his opponent, recognises his like-

Iv deteat should there be a contest of

strength, and then behaves as many peo-

ple do m the same situation—he runs

away.
When

stimilar n size they tend to engage m the

Thorelliola ensifera males  are

spider equivalent ot wresthng.  After
waving their legs at one another, they
come face to tace and interlock horns.

The outside of each horn has a band of

grooves that probably helps to keep the
horns m a locked posiion durmg con-
thets. This may be an important satety
measure. [t the horns were smooth,
mstead ot grooved. they might shde for-
ward and damage the eyes. After push-
g backwards, forwards and sideways
with therr horns for two to three sec-
onds, they move apart and one spider,
evidently having judged s rival to be
stronger, tlees.

Although disputes are usually settled
after a briet tangle ot horns, conthets
sometimes escalate nto lengthy (one
mmute) battdes 1 which  the muales
charge at cach other with their fangs
spread. They lock themr horns together,

92

ALTHOUGH DISPUTES ARE
usually sertled
after a brief tangle
of horns, conflicts
sonietimes escalate
into lengthy
battles.

push agamst the ridges of each other’s
chelicerae, and kick at each other with
their legs. These conthets are not only
energetically costly but may also end m
mjury or death of a combatant. It seeins
likely that the functon of the malel
horns 15 partly to defend it owner,
most cases enabling rivals to sewde dis-
putes short of 4 violent outcome. But
When 1t

: males torward
fiemg horns get i the way when they
try to bring their face m '

horns do come a4

COSE.
comes to feedimg, the

lose enough
to bite all but the smuallest of prey

Compared with a male Portia fimbriata, the
palps of a female are smaller and more slender
and, when retracted, tend to blur into the
contours of the body.

OR  PORTIL  FIMBRIATA N
F(\)uccn\hnd. rather than “horns™ or
‘tusks” e s the muale’s decorated geni-
talia that mpair toragimg,. l’m'{iuﬁm/)rm-
ta 15 an unusual umpimg spider because
its preterred prev s other species of
Jumpmg spiders. It caprures these by
using a specual type of tickery called
‘eryptic stalkig’. which capitalises on
Portia’s  extraordiman ppedrance.
Owing to unusual markmgs, tutes of
harrs on s body, and Tong spindly legs.
P fimbriata looks more hke a prece of
debris than a spider. When eny pflk\\”“
stalking another jumping spider. P fim-
slowly,

/’Hdhl TNOVES Ve tten g\)lll:_'\

undetected by s keen sighred vicont
However, i the other junipmg spider
does detect something moving up trom
behimd, 1 to have ¥

[J ’I’“[)”A”II

around
look. When s happens.

treezes o tracks and ret

swavels

s trozen

unul the other jumping yder urd

away. Crypue stalking becomes meets

NATURE AUSTIRALIA WINTER 2



A single dangling penis (palp) beside the face
of a male Portia fimbriata can blow his cover
as a piece of debris to another jumping spider

FURTHER READING
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.D/p lodun optatum. Weighing in at close to)thr -
‘to_n es, this massive marsupial was megaféuna
y definition. Unfortunately, at present, m st
sfimates.of body mass for Australia's fossil’
pegies are the product of guesswork on]'y. I
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MISTAKE,

vocal nmmority aside,

size matters. Bigoas
- s vood. Big annnals
get irstaccess at the local watering hole
amd can monopohse tood  resources.
They also have fewer predators and live
longer. Consequently. 1t surprises nany
to learn that lirge anmnals are rare. The
vast majority of species. both i the past
and present, are small.

Superficially, this seems counterintu-
iwve, but serutmy reveals there 1s an
extensive downside to large size. Big
ammals need more tood. more water
and they need more tme to grow and
reproduce. Thus, their populations are
ryprcally small and. when the going gets
tough. they are the first to bite the dust.
It remams cruelly rome that the Lion s
far more vulnerable to extinction than
the lTouse.

sull. for all their evolutionary tragih-
ty. there can be no doubt that large am-
mals have charisma and when big am-
mals go extinet people  demand  an
explinaton. Such 1ssues become even
more vexatious when many species go
extinet within short periods  (mass

extinctions). OF course. most species

56

WHEN BIG
animals go
extinct people
demand an
explanation.

that have ever hved are exunctand most
of these weren't extinguished o mass
These
remain largely unexplamed. But mass

events. unsuig  extnctions
extinctons always attract comment and,
tor some at least, consensus has been
reached. Sixty-tive million yvears ago a
very large wavward rock took out the
dinosaurs. With big names, big body
counts and a bona tide extraterrestrial,
this theory has always had real Holly-
wood-appeal and, not surprismgly, at’s
had wide coverage. Evervone knows an
asteroid killed the dinosaurs.

With dinosaur extunconons wrapped
up. I recent vears another nuss extine-

tion has come to the tore—te late J¢e
Age extinction of the megafaung. Over
the last 100,000 years around plf the
genera exceedmg 44 Kilograms o %
have disappeared. Lost glants nclude

everything from mammoths and sabre

toothed  tigers  to  marsupiyl

the

lions
wnmh.u_]ike
Diprotodon. Although most were ot .

and rhino-sized,
massive as dinosaurs, a twist o these
extinctions gives them special appeal:
Homo  sapiens  was  at  the scene.

XPOSING  THE CAUSES OF LATE [

Age exunctions has occupied g¢i-
entists tor centuries. Humans and (.
mate change have both been strongly
implicated,  but neither model has
gained clear ascendancy. That s ynel
recently. Over the last tew vears a suc-
cession of articles and books has placed
the blame squarely on humankind. Pro-
posed mechanisms range trom human-
to the

mtroduction ot disease, but a model

mduced habitat moditication

mvolving  human  causation  called

“blitzkrieg” has  recewved  parncular
attention.

Developed more than 30 vears ago to
explam late e Age extincuons across
the planet by Paul Martm (University
ot Arizona). blitzkrieg s characterised
by tantalising simplicity. Proponents of
Martin’s best=selling global model argue
that. wherever late Ice Age humans
mvaded  pristine  environments.  they
violently and almost imstntaneously
chiminated most of the megatauna.
Support centres largely on proposed
dates tor human arrivals and megatau-
nal exuncoons, but two  suppoded
behavioural  phenomena are central,
Foremost is the concept of nanery. thar
is, that the large anmals of previousky
unoccupied  lands  were casy prey
because they were ignoranc of humans.
The second principle s that, regardles
of culture, 1t people can ¢xploi a tood
source thev will. Furthcrmore, such
exploitaion will only  cease 1t the
resource s squeezed meo extnenon O
becomes uirecononnceal to obtan.

Today's bhitzkrieg hie-hs inchudes the

A Pleistocene Marsupial Lion { Thylacoleo
carnifex) attacks a subadult of the rhino-sized
Diprotodon optatum. Hard evidence shows that
this formidably armed predator hunted even e
largest of Australia's megafauna
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Anmericas, Australia, Madagascar, New
Zealand

Some reports have  presented  global

and vanous smaller aslands.
blitzkrieg as fact.

However, the assues here are impor-
tant and of more than strctly scientific
significance. Polincians and  special-
mterest groups have misused and mis-
,\\prcscntcd mterpretations of late Iee
Age extinctnons. In Australia some have
argued that, because we now “know’
Abongimes wiped out the megatauna,
tarmers are - tact simply applving a
replacement therapy by stocking our
contment with large hard-hooted an-
nuals. Others have used this “fact” to
attack the credibility of Aborgines as
environmental custodians. Thus, 1t s
espectally iportant that scientists dis-
ungush fact from hypothesis and that
all sides of the debate are heard.

Here we give our case and. tar trom
accepting  that recent 1nvestigations
have proven global bhtzkrieg. we feel
that some actually represent compelling
evidence agamst it espectally  with
respect to Australia. Consequently, we
will tocus on Austraha as the spanner in
the works tor those who advocate
blitzkrieg as a worldwide phenome-
non.

UT FIRST WE WISFH TO POINT OUT
Bthar. despite the high profile devel-
oped tor umiversal blitzkrieg, there
remains not a single landmass exceed-
mg 150,000 square kilometres (South
New  Zealand,

Maors wiped out the moas) for which

Island of where the
human causation 1s generally accepted,
and even here 1t 1s not clear that preda-
ton was the primary factor. Although
many scientsts clearly don’t subscribe
to global blitzkrieg, their protestations
have largely fallen on deat” ears. But
then perhaps this is not surprising, The
mostly climate-based counter-
hypotheses were always going to look
the  sensational

shop-worn against

magery ot spear-wielding  hordes

hackmg their way through herds of

startled megatauna. Yet while universal
bl)t?krlcg has simpheity and przzaze. it
has obvious problems. Fundamental to
these s the fact that each of the land-
masses mvolved are so very ditferent

different sizes, different biological his-

ories, difterent climatic istories and

NATUR |
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ditterent cultures, to hst a few. These
ditterences are often overlooked by
advocates ot blitzkrieg, who focus on
the mmng of extincuons and human
nngrations, together with the fact that
more negatauna went extinet m places
such as the Americas and Austraha than
m Atrica, where humankind evolved.
This 15 too simple, but even at ths
level, one tact 1s otten overlooked. In
Europe there were also major megatau-
100, 000)
vears. Yet these were clearly staggered

nal extinctions over the last

over tens of millennia and there 15 no

S

evidence for rapid  mass extncuon,
despite both major climate change and
Recent  discoveries
that
sophisncated  humans had - extended

human activaty,

demonstrate technologically
their range to the European  Arctic
nearly 40,000 years ago (see “Arctic
Proncers™ on page 18 m this ssue) and
at such ligh lantudes these people were
almost certinly big-game hunters (in
this extreme environment there was ht-
tle else for humans to cat). Yet they had
no mmediate or obvious eftect on the

megatauna. This mconsistency  will

The moas of New Zealand went extinct shortly after humans arrived. Widespread extinction on

oceanic island

s, subsequent to human colonisation, is commonly flagged in support of global

blitzkrieg. But other factors besides human predation, such as introduced species and

habitat modification, are also to blame.
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Not all of Australia’s so-called ‘megafauna’ were giants. A number of extinct kangaroos, such as
this small Sthenurus, were comparable to living species. In fact, of around 55 species thought to
have gone extinct in the Late Pleistocene, around 16 were smaller than 44 kilograms.

require some specal pleading by propo-
nents of blitzkrieg.

There are other elemental difficulues.
Typically flagged as support for the
linchpm ot bhtzkrieg—naivety—is
humankind’s abihey to elimmate species
from  previously unminhabited slands.
Examples include  everything  from
Dodos to moas. But 1gnored are the
tacts that asland species are unmquely
vulnerable to extuncuon and that the
anmals i quesnon had no prior expe-
rience with any large terrestrnal preda-
tors, human or otherwise. It s misguid-
ed o transter this model across to
continents, orders of magmitude larger
and dominated by terocious carmvores
the calibre of sabre-toothed tigers and

marsuptal lions.

58

Ditterences among continents them-

selves turther cat mto arguments for

umversal blitzkrieg. Austrahais particu-
larly  conspicuous. Among the three
continents tor which  bhtzkrieg has
been mvoked, Australia 1s the smallest,
the tlattest, the driest and the most 1s0-
lated. The history of human occupation
m Australia s also umque and an
mtractable thorn 1 the side of global
blitzkrieg theorists 1s the tact that no
direct evidence exists for even a single
Aborigimal kill. Even more importantly,
the large stone spear-points typically
assoctated with lee Age big-mannmal
hunting clsewhere don’t appear m Aus-
tralia unul 6,000 years ago, long atter
the megatauna pershed. The sigmt

cance of this absence v evidenced by

mvestigations of more receng Cultureg. A
study of 70 traditional Ameryeay 50
cties by Christopher Ellis (Univergiey 0;.
Western  Ontario) demonstrated .fhat
stone points were used almost exclugiye.
ly for hunting large game (over 4() kilo-

grams). Large game

Was S()l]]enmcS
hunted with wooden-upped Projectiles,
but never \‘yﬂtolll;lticn”y We don't argue
here that a lack of big-game-specfi.
hardware excludes the possibility thye
Australia’s tirst humans Killed megafiy,
na. In fact we think that they almost cer-
tainly did. on occasion. But the lack of
such a tool-kit strongly suggrests that,
where the megatauna was hunted. 1t was
done so opportumstically. This does not
sit well wath blitzkreg, which demands
efficient, systematic and continent-wide
persecution.

Technological ditterences are ¢losele
associated with another weakness in the
argument—the  assumption  that all
colonising cultures must treat all big
game not just as tood. but as the prima-
rv tood source. The elmmanon of 20
megataunal genera within 1.000 vears
tfrom a landmass the size of Austraha. by
small bands of people that only occasion-
ally ate big game, truly stretches credub-
tv to the himit. Stone Age socleties were
not a homogeneous, culturally impover-
ished rabble, and not every society has
svstematically hunted megatauna. even
when such fauna was abundant. Indeed,
such societies have alwavs been m the
minority. Among many examples. the
]":;11'1}' \‘[()”c Agc CGrravettian Pt‘()plf Of.
southern [-_ur()pc relied I]L‘.I\'l]}' on sma]l
game, not because large prey or neces-
sary hardware were absent. but because
they had technology (such as nets) tlh?[
made  smaller prev casier to get. e
know alimost nothig about the culwre
of tirst Australians, but 1t they were any”
thing like all known socicties from low
l.lti[lldc\, then  therr dhet L‘t)l]lpmt‘d
around 70 per cent vegetable matter '.md.
Most meat caten was - the form of
sinall game.

iLhe type m]pol‘(Cd 4

Sundly
colomsimyg humuans may have profoutle
¢ g game

ot culture

attected their approach to th r
" w OVC

they encountered. Debare stll rages ¢

U{ '\Jonh

megatdi

whether the Clovis Induins
America externmnated ‘then !
But ey had ;

. N R {L‘“‘
megafauna-specitic tool-kit. thev ¢

na. we  do know

e 2
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meely used e to kil at Teast some species
and. miportanty here, they haled from
a proud tradinon ot high-lattude, big-
game huntmg, honed on the vast Siber-
lan tundra. However, for the first Aus-
traluns, there 1s no smokmmg gun m the
torm of murdered megatauna, there are
no \pcﬂ‘l]i.\'cd weapons,  and  their
mmmediate ancestors were almost cer-
amly not svstematic hunters of big ani-
muals.

One last iportant tactor disungush-
o Australia. On other landmasses that
were allegedly bhtzkrieged. humans
arrived m company. For examiple. when
humans entered North America around
13.000 vears ago. thev were jomed by a
sutte of essentially: Eurasian megatauna,
Bears and,

mcludimg Moose. Brown

quite possibly, the Grev Wolt—one of

the most successtul and ethicient big-
came hunters the world had ever seen.
Demonstrable chmane upheaval aside.
the devastation wrought on the endem-
1c North American miegatauna by these
non-human assatlints must have been
agnificant. Smghng out Hono sapiens as

the sole culprit under such circum-

NOT EVERY SOCIETY
has systematically

linted megafauna,
cven when
such fauna was
abundant,

stances 15 mdetenaible. Most accept that

the extinctnion ot North  America’s

megafauna happened  quickly, but at

humans plaved a role 1t was done with
assistance. In Austraha we don't know
whether megataunal extinction was
rapid. but we do know that, 1t humans
contributed, thev had no help trom
other non-endenic megatauna.

OR THESE REASONS AND OTTIERS,

Australia has long been the weakest
Iink m the case tor global blitzkrieg.

Indeed. the strongest argument for any

17—
mEmENE T SRS R

Unearthing the higgest mammal ever to wear a p.ouch.-th'e
species could not have heen hunted into extinction within

NATUR
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human culpability i Austraha has been
that
(Gienyornis) went extinet from three sites
Austrahia

evidence  suggesting 1 big bird

i and-semuand  southern
around 50,000 years ago, without evi-
dence tor chmatie catastrophe. The
tearn that torwarded ohns data, headed by
Gattord Miller (Uhmiversity ot Colorado),
turther mterred that, at people did 1n
Gienyornis, then maybe they extermimat-
ed other megatauna. But younger dates
tor Genyornis at Cuddie Springs (New
South  Wales) mdicate  that - Genyornis
extinction wasn't contiment-wide  at
30,000 vears and. even af 1t was, the
great ngjority of extinctions can’t be
attributed to obvious calimity. So. a lack
of major chimate change at this tme
doesn’t automancally mphcate humans
in the extincnon ot Genyornis, let alone
the rest of the megatauna. Lastly, af less
extreme chimate change was responsible,
then and-senmarid Austraha s the first
place we'd expect megatauna to disap-
pear.

Consequently, when a team led by
Richard Roberts (Umversity of Mel-
bourne) recently climed to have pm-

2.7—tonne Diprotodon optatum. The authors argue that 40 or more large to giga!n?c animal
1. 000 years given the absence of stone-tipped spear-points from the early Ahoriginal arsenal.
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pomted the last gasp of six genera of
megatauna at 46,000 vears ago. 1t was
heralded as a shot i the arm by advo-
cates of bhtzkrieg and other models
mterterence

tounded on  humnan

(Roberess team icluded proponents of

extimction through habitat disturbance,
as well as blitzkrieg). This 1 because
mas extinction s more likelv to corre-
late wiath major catastrophe. and cata-
chvsmic chmane change didn’t peak
until around 20,000 vears ago. Agam
the mterence. in the complete absence
ot direct evadence, is that i 1t wasn 't ¢hi-
mate then it must have been people. In
this study Roberts er al. dated six sites
with megatauna at sigmticantly less than
46,00 Jcvears old. ver they disnssed
them, based on the grounds that they
were more likely to have been disturbed
because thev didn't contam skeletal
matertal - neat. anatonucally correct
positions, But ths s not standard prac-
tce. and sertous doubts will remam
unul the ages ot these six and at least ten
other sites dated at less than 46,0 W
vears are individually corroborated or
dl\}\l‘()\‘cd.
mine sites that ended up bemyg mcluded
in the analysis s msuthicient on which
to draw confident conclusions. An
addiional problem s that the results

actwally reatfirmed  previously  deter-

Morcover, the sample of

mined dates ot 27,000 to 36,000 years

tor one ot the siees disimssed trom th

analvsis, Cuddie Springs.

cIr

IHowever.
and accept that the megatauna it a
brick wall 46.000 vears ago. one thig s
clear—Dlitzkrieg  wasn't the  modus
operandi. On the basis of previous stud-
1es by Roberts mselt. his team argues
tor human arrival at 36,000 vears ago.
So a best guess tor human megataunal
coexistence based on therr own data 1s
10.C w0 vears. This s not blitzkrieg.

I'he authors have smce stated that
therr results don’t actually rule  out
blitzkrieg because, 1t we stretch the
confidence limits on these numbers to
their maxnma, then the human-mega-
faunal coexistence ot 1,000 vears or less
demanded by blitzkrieg s just possible.
Strictly speaking this s true. Indeed
very little can be completely ruled out.
But m our view. conclusions should
articulate what resules show to be most
likelv. and the resules tendered by
Roberts e al.  demonstrate  that
blitzkrieg most hikely didn’t happen m
Austraha.

T()(.[zlllll{ WITHE THE LACK OF KILI
L sites. specnlised weaponry, or
big-game-hunting pedigree. this evi-

dence tor sustamed coexistence leaves

even 1f we suspend disbeliet

the arguiment tor blitzkrieg m Australiy
all but dead. The nmpheatons ape wide
reaching. 1t 15 posable that extremely
localised bhitzkrieg happened i the el
atively small slands of New Zealand
and maybe even on other landmasses
but 1t Nlt/kl‘lcg does not kll‘l‘ly to Alls:
traha. then, regardless of wherevey else
it may  have occurred,  the alobal
blitzkrieg paradigm 1s sunk. Widy ¢
goes the notion that mass exunction j
- mevitable  consequence of humay
mteraction with naive megafauna.
While blitzkrieg now looks untenable
m Australia, this hardly solves the riddle
ot what happened to our megafauna.
Vartous  scenartos  remain credible,
although m our view the available data
are most consistent  with extimctons
occurnng over a long pertod and a
varving rates and tmes according o
location. Roberts er al. showed that
many genera of late lee Age megatauna
nay have been extinct betore humans
arnved. We behieve that chimate change
probably drove the tinal round of
extimctons, begmmmng ataround 43,0 0(
vears ago - the now arid-semuand
zones. Extuncoons accelerated on an
expanding but rregular outward tront
trom this pomt. as Australia careered
through the tumultuous lead-up to the

Last Glacial Maximmunr 22,000 vears

American Lions (Panthera atrox) and woolly mammoths (Mammuthus primigenius)in Late Pleistocene Alaska. The retreat of glaciers by 13,000 yearss
ago, facilitated the invasion of southern North America by a swathe of essentially Eurasian megafauna from Alaska, as well as people. Most invader
survived, while most endemics went extinct. Even if climatic influence was ruled out, we cannot attribute these extinctions to humans until the

impact of these other ‘exotics’ is known.

Vb2
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wo. Megatauna probably persisted

Jongest 1M ever=shrinkimg — wetter
recions, espectally toward the  coast.
T[m i a testable hypothesis and sup-
ported by the tact that. with one bor-
derlime excepuon, all vounger  sites
dated by Roberts ¢r al. fall outside the
now artd-senmarid zone. Such a ¢h-
mate-driven model does not necessari-
Iv absolve humans of any responsibiliry,
but against this backdrop of prolonged
chmatic change, precise apportioning
of blame will be very dithicult.

Humans are mstmcnvely attracted to
sample explinations, but extuncnon s
cenerally anvthing but simple. Complhi-
catng factors mclude Huctuations i
temperature and  raintall. habitat
destruction by humans. reconfiguration
of habitats. tire. muroduced predators
and compettors. disease. and cascading
eftects whereby the extunction ot one
or a tew key species forces the extine-
uon of others. Particularly  pressing
need to be answered

did

process - Australia alimost exclusively

questions  that

include—why the extunctuon
arget browsers, why did so many late
Pleistocene species evidently disappear
before humans even arrnved here. and
why did the few survivors shrink
size? The role of humans will be very
dithicult to assess agamst this itricate
canvas and. although we  teel that
blitzkrieg in Austrahia can be all but dis-
counted, remaming models, mcluding
our own. have vet to be comprehen-
sively tested. The way forward m ths
debate 1s to find and date more sites, re-
date old ones, and mvestngate changes
m anmmal populations  through tume,
both before and afrer the
humans. As Richard Wright (Universi-
W of Sydney) commented a decade ago,
“megataunal extinction is a topic that

now requires rather more dlggmg than
talking™.
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ANY SNAKES AROUND
the world live
water or are closely
associated wath it
- Tlis athmey  tor
water has evolved many ames mdepen-
dently m a variety of distantly related
snake groups—tor some reason snakes
seem to have a propensity tor evolving
torms that can exploit

But

of the various groups

aquatic  habitats.

that hve m or near
water. the sea snakes
display the  most

soplnsticated  adapra-
tons for an aquatic
lite. and they are high-
Iy venomous!

Sea snakes are mem-
bers of one of the two
myjor groups ot ven-
omous  snakes—the
family Elapidae. Apart
trom  sea  snakes,
elapids include virtu-
ally all the venomous land snakes in
Austraha such as the death adders, nger
snakes. tarpans, brown snakes, and also
the African mambas. the African and

Asian cobras, the Asian kraits, and the

are completely
marine—they
never, willingly,
come on land.

Astan and  American coral snakes.
Elapids have a type of \’cnmn—dcli\'cr}'
svstem  known as ‘pmtcroglyphous.
\\"lnch sumply means that they have
front fangs that are permanently erect.
The other major group of venomous
snakes. the non-Australian vipers and
pit vipers (famuly  Viperidae), have
hinged front fangs that can told back m
This

venom-dehivery  sys-

the mouth.

ten, known as

)
‘solenoglyphous’,

allows the tangs ot

viperids to be much
clapids. (It clapids
had long erect tangs,
they  would  stab
themselves o the
lower jaw!)

Elapid snakes are a
large  and  diverse
component ot the
modern snake fauna.
With some 61 gen-

era and more than 300 species, they

represent ;lPPI'O.\llll;ltc"}' ten per cent Of.

the worlds hving snake species and
more than 50 per cent of the world’s

species of venomous snakes. The 17

The author examining a Yellow-bellied Sea Snake { Pelamis platurus).
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longer than those ot

genera of sea snakes are a sigmticant part
of this diversity.

We cannot simply reter to all the sea
snakes under the one banner. though
The sea snakes most Australians would
be famihar wich are the Strue’ sed
sakes. True sea snakes are abundant on
coral reets 1 the warm waters around
northern MNew

Australia. and  also

Gumea, Indonesu, the Phalippmes and
Al of South-East Asia. A

occur as tar west as the Pers:

W \pcflt“
Gult and
as far east as TFrench Polvnesir There B
only one species that exten s bevond
Jhied Sed
1018 {]1(‘

these borders—the  Yellow

Snake (Pelamus plarrus)
NATURI
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only open-water or pelagic spectes. Itas
found 1in warmer waters from the cast
coast of Africa to the west coast of

North and Central America i the
Dy B e

lJth( Jl]d Illtilill] ()Cegln_&,, NoO sea
snakes are known to occur i the

Atlantic Ocean.

I'he true sea snakes are a morpholog-
ically diverse group with 16 genera and
;11{11<)st 60 species, although the number
of genera recognised varies among
authorities. ‘True sea snakes are com
pletely marine they never, willingly,
come on land. They are born m the
ocean (they give birth to live young)
and they die m the ocean. However,

NA
o 2002
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the other major group of sea snakes,
while sull superbly adapted to marme
lite, 15 not so fully comnutted. I'he sea
kraits comprise only tive tormally
described species in the one genus Lati-
cauda. Sea kraits spend most ot their
time at sea, but they come on land o lay
eggs and to rest. One species even lives

m a bracksh lake.

FA SNAKES, LIKE ALl SNAKES, ARI
Sc‘n'mvorcx, Most spend ther time
hunting tor fish, ecls, crabs and squids
reefs, although some

mto more ()PL‘I] wWaters,

around cornal

Spedies venuure

brackish-water mangrove

cven  mnto

This is a Blue-banded Sea Krait (Laticauda
laticaudata) from Ambon, Indonesia hunting for
its prey in a coral reef. Sea kraits are very good
at pulling eels out of their dens.
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Jreas I'hewr }\otcnt venom makes it eas-

jor to subdue their tast and shppery
Jrev. Some spedies are mghly speculised
m what they eat. For example mam
species \lw(mh\c on eels m: stall goby-
wpe fishes that they seize trom crevices

m the coral. Three species have even

cone S0 far as to specualise on g det of

only tish eggs. and since their prev can't
escape or bite., thev have lose vartuallv gl
0{ their now=-unnecessary teeth m the
P]'()L‘C\'\.

Sea snakes have evolved many adapta-
gons for their manne existence. For
example all sea snakes have valves on
therr nostrils. and can torm a ught seal
around their mouths when they dive o
keep out water. Manyv also have specul

alt-secreting glinds m their lower jaw

True sea snakes, like these Olive Sea Snakes
(Aipysurus laevis), even do their elaborate
courtship rituals in the sea.

SOME SPECIES
dive to more than
30 metres and
they can stay
tnder water for more
than an hour,

to deal wath the excess saltin their envire
onment. They have a verv large lung
(most snakes have just one) to help with
diving and buovancy control. but they
can also absorb oxvgen through ther
skm. They are also able to control how
much blood goes to the Tungs or skin to
tine=tune thewr oxvgen balamce. This
allows some species to dnve to more

than 30 metres below the water surface.

and they can stay under water tor more
than an hour. Sea snakes move su-
sordally Tike land snakes. but mstead of
having wide belly scales to grab onto
the ground surtace, their belly scales are
virtually the same size as the other body
scales, and  they  propel  themselves
through the water with therr paddle-
shaped tail.

I'he long hst of morphological adap-
tations to life n the sea has made e dit-
ficule to understand where exactly the
sea snakes came trom. Which snakes, for
example. are thew closest relatives? And
which part of the world did they first
evolve?

100

vears that the sea snakes share the “pro-

Its been known tor well over

teroglvphous” venom-delivery system
with the land-based elapids. Despite the
tact that the close relationship between
land and marme elapids was 1dentitied

long ago. cevolutionary  relanionships

The Black-ringed Mangrove Snake (Hydrelaps darwiniensis) is 0ne of the only ‘true’ sea snakes that spends most of its time in very shallow waters

and myd flatg like this.
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among the major elapid Imeages have
been the subject of much debate. Prior
late 19605, all
schemes sumply broke elapids up mto

to the classitication
land forms versus marme torms. All ot
the sea snakes were placed m their own
family Hvdrophndae, and given equiva-
lent taxononue rank to the land elapmds,
which were placed m the fanuly Elapi-
dae. Some workers even put the hve
species of sea kraits in thewr own fanuly
Laticauchdae. But
schemes did not accurately retlect the

these classitication
evolutionary relationships of sea snakes.
It did not emphasise to which other
group of snakes the sea smakes were
related.

Work began m earnest in the 1960s to
ty to sort out the relationships of sea
snakes, and thus thenr orngms. Based
largely on anatonncal studies by Sam
McDowell (Rutgers University. USA),
sea kraits and the true sea snakes were
shown to be most closely related to the
McDowell

recogmsed a myor subdivision m elapid

Austrahan  land  elapids.

snakes. He broke elapids up mto the
now well-known groups called “palatine
draggers’.

and - palatne

erectors’
(Although not particularly descriptive,
direcion of

the terms reter to the

movement ot the palate bone m the
upper jaw.) The ‘palaune erector’ gr(lmp
includes all land elapids in the New
World. Africa. Asn South-East
Asia, plus the sea kraits. The “palatine

and

dragger” group mcludes all the Aus
tralian and Melanesian land elapids and
true sea snakes. Mchowell considered
the sea kraits to share a closer relation
ship with Asuan and American coral
snakes than with true sea snakes. which
he thought were more closely related to
Australian land elapids.

With the exception of the evolution
ary relationships ot the sea krats,
McDowell’s proposed split mto  these
two major elapid lineages has been con-
firmed by diverse data sets mcludmg
venom protem sequences and  nuto-
chondrial DNA

now know that the true sea snakes and

sequences. We also

the sea kraits form two very distmet

groups of sea snakes and. while thev
share many adaptations for marme lite.
the two groups are not cach others
Instead  they  have

closest  relatives.

evolved independentdy  trom  land

snakes.

S() WHERE DID THE TRUE SEA SNAKILS
and sea kraits come trom? For the

A Turtle-headed Sea Snake (Emydocephalus annulatus) hunts for fish among the coral reefs.
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true sea snakes. the evdence pomts to
the diverse radiation ot Australian and
New Guinean clapids. About half ot the
land snakes m our Australo=Papuan
Palatine dragger” radiation lay ¢ gus. but
the other half give birth to live young
VIviparous ). W that t|1;‘
frue sea snakes are close v related to the
hve-bearing clapid snakes of Australia
and New Gumea, and there has been
much work o try and discove r which

-peth land snake re pre se nrehen clos-
St hving el

now know

auve. [For ol ]()l]g me var=

ous worker g
orkers have pomted to the water-

lov
1 . .
1 tger snakes as g possible cand-

dat
e. but mtochondrial DNA data have
howy) that,

: while the tger snakes are
-t’lau\qh

closels

related  to
\l]dkL‘\' there

true s
froup. thay Is anothe r, lesse r-known

U appears to be
mgl] shakes of (e

1
T SWamps

coser. The
genus Hemnasprs hive

o1 and othe rwe tareas cast
N Austrgliy,

fecding mostl !
¢ Voon frog
M, Dowe rogs

“ hirse P()Ill[(.‘d out [1)(,‘ ll()\L‘l

I :
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TRUE SEA SNAKES
are closely related
to the live-bearing

clapid snakes of

Australia and

New Guinea.

relationship of these swamp snakes™ to
true sea snakes mthe 19605, but this s
It Henu-

dsply spedies do prove to be the real

stll an area of active research

long-lost Limd rehoves o true sea
anakes. at least 1t wall be sanstving to
know that the closest relamve  does
spend a ot of tume meor near water.
But things are not so sunple for the
sea krants. While we do know that the

close st re htives of sei kraits are not the

This Stoke's Sea Snake (Astrotia stokesii)
has a large lump in its belly from its most
recent meal.

true sea snake s, sortmg out which Lind
snakes are the close st relanves has been
dithcult. As wiath true sea snakes. adap-
tations tor a marime hte have made 1t
ditticult to use anatomy as the basis to
evaluate relanonships. Be cause of s,
the sea kruts have beenthe subject of
contimual tixonomic debate, and therr
atimties are sull not tully sorte d out
Howeve r. my re e nt mitochondrial
DNA data have shown convinanghy
that McDowe Il who Tumpe dsea kints
with the non-Australun cobras and
coral snakes, was wrong, and we now
least know that the sea kraes are most
closelv re Latek to egg-laving Land ¢ lipids
m the Australo-Papuan region. The sea
kruts can be thought ot as nterme i
ate” or “transinonal” betwe e nthe Asun
and Australian Lind ¢ lapids. They have

now been pl.ucd. tor the moment at



The venomous Australian Black-bellied
Swamp Snake (Hemiaspsis signata) may be
the closest living terrestrial relative to the true
sea snakes.

least. m the subtimily Flvdrophinae.
wiich mcludes alt the Australo-Papuan
land elapids and the true sea snakes.
What does all this mean? Well for one
thing. 1t means that “sea-snakimess™ has
evolved twice mdependenty m the
Australo-Papuan region and 1 the
clapid group. We can look at the origim
of sea snakes m another way too—trom
1 bogeographical sense. Despite the
great morphological diversaty evident
the Australo-Papuan land elapids and sea
snakes, mv DNA data show that this
group  (the subtamily Hydrophimae)
represents a comparatively recent radia-
von derved trom Asian ancestors, fol-
lowing the collision of the Australian
and Asian tectonie plates about 20 nnl-
lton vears ago. The evolunonary trees
generated from these DNA data show
what can be called a “steppimg-stone’
pattern ot mvasion from  these Asian
ancestors. This simply means thate as
new spectes moved mto the area, they
lett (the
Solomons, Fip. New Gumea) as they

descendants on aslands
continued their colonisation. The “step-

ping-stone”  biogeographical  pattern
matches nicely with what 1s known of
the geological nstory of the region.
Australias thought to have broken ott
from  the  southern  supercontment
Gondwina approxmmately 60 nulhon
vears ago. Austraha, New Guinea and
other associated aslands then dnfted
toward Asia m relative solation trom
other contments unul they reached
South-East Astan aslands approximately
15 mullion years ago. However,  the
colomsation ot the  Australo-Papuan
regron may have happened carher. 1he
Australo-Papuan Lindmass was preceded
by u serres of slands that have simcee
Jomed the New Gumean or Asun land-
masses. This may have allowed  carly
colonsation by ancestors o Australo-
Papuan clapids trom Asiu It as worth
menoonmg  here the  meermediate
nature of the sea kraits m terms ot thewr
degree of “sea-snakmess”. Molecular data
clearly umite the genus Laticanda wath
the Australo-Papuan land clapids and sea
snakes (although an early otfshoot of this

radiation), wihile the anatonucal studies

10

of McDowell suggest the sea krats “at’

somewhere  beoween  their Asiatic

ancestors and - the  Australo-Papuan
claprds. It the sea kraes really are mter-.
mediate (which s also supported by the
Steppmg-stone” pattern ofmnvasion).
then this fends support to an amazing
idea proposed i the 19505 by Garth
Underwood  at the Brinsh Muscum
(Natural History).

Underwood postulated that perhaps
the Australo-Papuan elapids (and  thus
truce sea snakes as owell) were derived
from an ancestor that swam o our
regron from Asia! MeDowell also con
sdered this possibihity e his compa
krants with Ld - based

1ONs - of - sea

Meclinesan clapids. It true, then the

evolutionary scenario nught go some-
thing like this. An carlv sea krait-like
awain to the Ausgahan region
from South-East. Asian islads, It land.

and then proceeded to evolve mto the
Jand

snake

wide varnety ot venomous clapid

siakes we have todav—a return from the

seal My own data, while not providing

N » t

proof tor this scenario, certanly don
; s

discount i, Indeed. this scenano ofters

relatively sumple, albeir highly controvet®

Jaids
stal, explanation for how Asiatic clapie

—the
”“?Zh[ have crossed Wallaces Tne rIL
YOKR.

deep oench between Bal and | ombe

M ()
which has acted as a strong: barrie?

. and
exchange  between  some Astane !
Australo-Papuan taunas.

Clearly, the evolutionary 47
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graphic Instory of clapid snakes, and sea
smakes particular, 15 compheated.
While the data available today support
the major division benween the Australo-
Papuan land clapids-—true sea snakes and
ed kras on the one hand. and cobras
and coral snakes on the other—there s

tll a tremendous amount of work to be
done

our Venomous \ll.lkk‘\.

FURTHER READING

”“”“’0/1, I, 1999 Sea snakes.

LT e v 1
Mrersity of New South Viles Press:
5)’11/1(‘)4

Reagh, 15, 199, Molecular phylogeny of

apy, . , .
P Snakes and a consideration of then
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biogeographuc history. Biol. | Limn. Soc.
63 177-203.

Keogh, .S, Shine, R. & Donuellan, S,
1998, Phylogencetic relationshps of
tervestrial Australo-Papuan elapud snakes
based on cytochrome b and 165 FRN
sequences. Molec. Phylogen. Evol. 10:
6O7-81.

Keoel, LS., Scotr, 1AL TE & Seanlon,

10, 2000 Moleadar phylogeny of

viviparons Australian clapid snakes
affinities of “Echiopsis™ atriceps (Ston,
1980) and ‘Drvsdaha’ coronata
(Sclilegel, 1837), with descripnion of

a e genis. ). Zool, Lond. 232
317320,

'?‘

Slowinski, [ & Keoel, LS., 2000,

Phylogenene relationships of clapid snakes
based on cyrochrome bt N A sequences.
Molce. Phylogen. Evol. 15: 137164

DISCOTT KEroah s A SENIOR
LECTUREIR IN EVOLUTIONARY BIOLOGY
IN THE SCHOOE OF BOTANY AND
Z.00LOGY, AND CONVENIR OF THI
GRADUATE ProGrAM N ECoroay,
ENOLUTION AND SYSTEMATICS, AT [
AUSTRATIAN NATIONAL UNIVERSTTY. HIS
MAIN AREA OF RESEARC T CONCERNS THI
FVOLUTIONARY REFATIONSHIPS Ol
AUSTRALIAN AND AFRICAN VENOMOUS
SNAKES AND HTE USES BOTEH MOLTCUTLAR
AND MORPHOLOGICAL DATA TO ADDIRESS
FHIESE PROBEENS,
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BY ROBERT BLAKERS

Nature Focus

Autumn:
Deciduous Beech (Nothofagus gunnii), Tasmania.
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Winter:
Deciduous Beech (Nothofagus gunnii), Tasmania.
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Spring/Summer:
Deciduous Beech (Nothofagus gunnii), Tasmania.
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Forest scene, Tasmania.
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THE SECRET LIFE OF PLANTS

Ptiester1ia is a benign predator, but once it comes into

contact with fiving fish, it wrns nasty.

HICHEVER WAY YOU | OOK

at e, this s a gruesome tale.

¢ Wath over 20 ditferent guns-
es and a craving tor live flesh, you are
excused  tor  picturing  a serial
homocopath rather than a microscopic
marme alga. Research on Pfiesteria (pro-
nounced teas-TEER -ce-uh) has revolu-
vonised our view of the algal world,
and shocked screntists across the globe.
The two known Pfiesteria species (12
piscicida and P2 shimneayae) are members
of a shady group of creatures called
diotlagellates.
umecellular algae s responsible for ‘red
udes’—a menace to mankind sice per

haps the e of Moses who, to prove

I'his diverse group of

the power of his god. reputedly turned
the water in the River Nile to blood. A
secular

more for this

colouration and the resultmg tish deaths

explananon

and stench s toxic poisonimg caused by
asurge i the dinotlagellate populations.
One notorious example that has come
to light m recent years 1s paralyuc shell-
fish  porsoning, which occurs when
dimotlagellate toxins build up made
shellfish to Tevels thae can kill humans.
Dmotlagellate blooms are mcreasing
frequency, mtensity and  distribution
around the world, and Pfiesteria s bue
the latest manifestation of this mtriguing
but dangerous band of algac, \

Ihe Pfiesteria story begins m Pamlico

BY TIM ENTWISLE
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A scanning electron micrograph of a Pfiesteria
piscicida cyst with scales and bracts (hair.like
extensions). The maximum diameter with the
bracts is nine micrometres.

Escuary, North Carolina. Smce the nud
1980, had
industry ot polluting the estuary, ang

local  fishermen accused
poisoning millions of finned fish and
shellfish every summer and autumn—
the ‘fish kill season” as 1t1s called. Thep
m 1991 Pliesteria was discovered, and
secemed mdustry was off” the hook. Ata
Christmas party that year hosted by the
States  Department ot Environment,
Health and Natural Resources. industry
othicials  were toasted and  Mother
Nature took the rap.

But the celebrations were short-hved.
A team of scienusts at North Carolina
State University tound Pfiesteria thrived
m waters rich m agricultural run-off,
human sewage and other ammal wastes.
The Department, unnerved, demanded

link

between Pfiesteria and fish deaths, and

ten years of data before cthe
between pollution and Piesteria, would
be accepred.

The

research, despite attacks on theiwr credi-

scientists — continued  therr
bility and with key tunding withdrawn.
Eventually the facts won out, but there
is still an undercurrent of distrust and
scepticism. Pfiesteria 1s no longer just a
the Atlantic
North America. As s the pattern with

local 1ssue on coast of
marine pests, this alga has “spread’ to
northern Europe, New Zealand. and
most recently  Tasmania.
2001,

Huon Estuary near Hobart, and soon

In  August
Pfiesteria was  detected m - the

after at Triabunna on the State’ east
coast.

Whether 1t was tansported mside
shellish, m ballast water. or already @
native of our estuaries, 1 unknown. Of
concern s that Pfiesteria appears to have
been resident i the Pamlico area for
thousands of vears as a non-toxic preda-
tor or, at most, 1 killer ot small numbers
of fish. A group of speciabsts from
CSIRO, umversity, government and the
shellish indusery, are currently working
to determime whether Pfiesterna 1s nage
or was Fasmama. and
Australian

mtroduced to

how widespread 1w v

waters.
A major challenge tor rescarchers has

been to unravel the life hitory of Pfies-
(Ro2002

NATURE AUSTRALTA WIN




reria. Thissuper=chameleon has the ail-
1ty to mm'ph mto a diverse array of free-
ainining ﬂdgt‘”‘l[t‘d L‘L‘“\, \‘lllggl\h

amocboid  torms, as well as

resistant
cwsts. I size, this organism can range
from smaller than a blood cell to almost
the thickness of a4 human har. Regard-
g 18 nuErinon, its a whole new and
L~mnpllf‘ltcd story.

Mostly Pfiesteria s a4 bemgn predator,
capruring other microscopic algae. But
once 1t comes mto contact with hving
fish, 1t turns nastys Typicallye excreta
from a school of fish will tgger the
production of toxins by amoceboid and
flagellated torms. and rouse new recrunts
t‘ro\m the cvsts. The toxms make the tish
lethargic. causing the school to linger.
This allows tme tor the algal exudates
to puncture the skin of the fish. destroy-
mg thewr ability to mamtan an iternal
wlt balance. The wounds bleed openly
and often haemorrhage.

Once the fish are meapacitated, Pfies-
reria attacks the sloughed nssue. blood
and other substances leakimg from the
wounds. When the fish are dead, tlagel-
lated stages convert to amocbowd torms
and feed on the fish remams. Or, af
meerrupted by a storm tor example, the
flagellated cells torm protecuve  shells
and sink to the bottom as dormant cvst
stages. This can all ke place withm
hours of first contact.

However the biggest shock, and one
that led to an mmmediate upgrading ot
safety protocols. was the eftect of the
toxms  on statt. Twelve

researchers developed sores, headaches,

university

naused, stomach cramps, burnmg eves
and, 1 several cases, acute short-term
memory loss and kidney and hiver dys-
function.  Those

extremely lethargic, and were unable to

mtected  became
perform anithmetic as simple as two plus
two. While most of the acute symptoms
were reversible over time, the victims
conunue to sutter lingering ettects on
their nervous svstenn.

Part of the surprise was that Pfiesteria
Produces toxiny that are carried i
mute  droplets of acrosol— unusual,

U now reported for a few other tONIC
Agac. The key neurotoxin produced by
?OEZ.:::;“Q ele_c!ron.mic.mgre.aph pf a toxAic

of Pfiesteria piscicida in feeding mode
Peduncle of feeding organelle is extended for

Sctigp; g :
mos“"'"glhe contents from fish tissve). This
Pore is ahout ten micrometres in diameter.

T
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Piesteria has only recently been purttied
and characterised. and e will soon be
possible to diagnose the presence of the
toxins, m humans or fish.

So where does Pfiestera it m the tood
chamn? Varnous nucroscopic orgamsins
such as ailates, rotiters and microcrus-
taceans will eat Pfiestenia. This nero-
grazing has a big impact on bemgn pop-
ulavons, keepumg them m check, but
apparently less of an impact on toxie
ones. The role ot shelltish s unclear,
although some species seem to coneen-
trate toxic Pfiesteria—a potential risk to
one ot the major shellfish predators, us.

The science of Pfiesteria w httle more
than a decade old, and already 1t has
some falar retrams. Fhgh nutrient
levels, speatically mtrogen and phos-
phorus. sumulate production ot poten-
tally toxic strams. Flowever, keep the
water clean and  tlowing. and vou
reduce the risk ot a Pfiesteria attack (and
also help deter 500 or so other toxic
dimotlagellates and harmtul algae!).

Ptiesteria, while cause tor concern, 1s
not vet cause tor alarm i Austraha.
There have been no reports ot tfish kills
the

or human illness assocrated wath

alga, and at this stage 1t appears to be

quite bemgn. The decisive response of

saientsts and managers to - Australiay
first contact with this awesome alga
augers well tor our future. With ade-
quate protection ot water quality and
continuing  support tor  research and
momtormg, Australia should be able to
prevent If/h'stcriu from turmng o a
tlesh-catmg monster and. it 1t does, will
be ma good position to fght 1t

FURTHER READING

Burkholder, [N, Glasgow, H.IB. &
Deamer-Melia, N., 200 1. Overview and
present status of the toxic Phiesteria
complex (Dinoplyceae). Phycologra 40
186-214.

Bukholder, .M. & Glasgow, H.B., 2001,
History of toxic Phiesteria in North
Carolina estiwaries from 1991 to the
present. Broscience 510 827-842.

Center for Applied Aquatic Ecology, Nortl
Carolia State University, 2001
Phesteria. htip: /i pfiesteria.com.
DR Tiv ENTWISLE 1S DIRECTOR
OF PLANT SCIENCES AT THE ROVYAL
BOTANIC GARDENS SYDNEY
WHOSE RESEARCH PASSION IS
FRESIHHWATER ALGAL.
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The New Encyclopedia of Mammals

1:.11. I))’ 1)‘”"“ A\/dl'(l(’lhl/(i. ()\f(”(l ( '/u')'vr.\'lkl)’ I’l't’-“.‘.. I'l‘(,, _’U”/’ (/;“’[)l) \I;;{)()”]7

HIS BOOK 18 NOTHING SHORT O BRIN IANT! I have been a long-term user of
Macdonald’s two-volume 1984 edinon ot Encyclopedia of mammals. Flowever, the passing
of nearlv 20 years has seen many new mammal discoveries and changes to classification,

thanks manly to advances in molecular techniques. The new and totally revised ediion brings

us up to d.m: with the latest ideas on mammal systematics, evolution. and conservation starys,
and of course interesting research.

What attracted mie to both editions 1s the entertining delivery ot hard-core tacts. All the
entries are written by the researchers themselves. so they are bursting with the sense of
discovery and accurate to boot. The illustrations and particularly the photographs are exquisite.

Indeed. the book 1s worth getting just tor the photographs!

For presentation reasons, the vartous mammal orders are grouped according to their sunilar ecological and morphological
characteristics. Where this does not retlect evolutionary relationships, we are told. Each section has a general discussion that
outlines the similarities and ditferences in biology. ecology and evolution, followed by more detailed accounts ot mdividual
species or groups of similar species. Sprinkled throughout are boxes of specialised mformation that often highhght the section
authors own research. Another attractive teature of the book is the use of “photo stories’—pictorial sequences of interesting
events, such as the birth ot a dolphin.

I use this book all the time when researching stories tor Nature Auspalia. But since ve had access to this latest version, |
have found mvselt just tlicking through the pages. pausing to read any one of the numerous entertaming specnl teatures, or

to goggle at the fantastic photography.

—CG.H.
Taabae Tadpoles of South-eastern Australia
By Marion Ansris. Reed New Holland, NSH] 2002, 28 [pp. 839.95rrp.
Australia
[ clioe G ks |
S HUMANS CONTINUE TO DESTROY MATURE. frogs are usetul bio-imdicators of the generl
stage of degradanion that treshwater and terrestrial habitats have reached. This s because
frogs have very permeable skims and m thewr complex lite histories most species are
exposed to both water and air,
Mare st One ot the d}fhullnc\ of studying trogs 1s a general mability to 1dentity the treshwater phase of
: most species’ lite cycles, the mdpole. However, this book now provides the first and by far most

comprehensive attempt to produce a guide to the tadpoles of south-castern Australia, the region
where most ot the human population resides. The guide mcludes both 1denuficanion kevs (o the
eggs and embryos, as well as the tadpoles) and detailed accounts of cach of the 84 species (out of
89) tor which informanon was available. But in setting the stage for the enthusiastic but non-spectahist user, the book akso
provides a huge amount ot basic imtormation on tadpole and trog biology and morphology. :

The organisanon and design ot the book are superb. The mformaton is clear, cmm\c\ ’

and extensive: the orgamsation both

rigorous and aesthetic: the many illustrations and photographs (virtually all by the author) of ligh quahity. and the stvle light
. 3 s . u 5

and imfecuously enthusiastic.

How the book will actually road-test remains tor frog workers at the pond-face to determine Because tadpoles are works

) ) ) » . N

m progress, that 1s, they are constantly changing as they develop, there is an extra level of varation to plague thar precise

description and idenuticanon - addinon to the normual variation expected within and between populations. Hence i
n J010NS

remains tor the meended users o say ulomately how successti , O X
\ ) 1l the book s m dg.)]mg with all this varation.

One final point. Over the last decade 1t has become a btter joke herpetology, about how much of the txpavers mone

show for 1t. N Yo _ evelop regional guides to tadpoles and how lictle there 15t
show tor 1t. Now, the author ot this book, an mmateur i the strict bue m this case | irgglimenninel (i t the word
: e . aless detnmtion o ¢

has been given to protessional (and largely male) researchers to |

(she actually carns her hving as a Inghschool music teacher), has come along with only prtance of taxy v tor her
¢ V. ance ot taxpaver money fe

rescarch, and done what many who would wroi gly consider the SEC IV er ‘b
5 d sider themselv s her | etters |
kl 1‘|\ ] NO \}‘L‘\‘[-lk‘kll.lrl\ tll]\‘(l [“ I(‘-

NN (GREER

AUSTRALIAS MUSEUM
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A Field Guide to the Mammals of Australia
By DPeter NMenkhoysy.

Oxtord ('uil’m‘.\’l'ly Press, |
269pp. §39. Y3rip .

e, 2001,

I 1AST— ) ‘
AST—A  COMPRITIENSIVE . well-illustrated  and

ruggaedly constructed field gurde that covers all 379
Australian . : o
/ all, g CCICS ; 55

1l species, mcludimg 535 marime
specres. An Addendum had to

recently named spectes. which
Just goes to show that we sl

manunals and all incroduced

be added o mclude three

. . ’ have mueh to learn about the
pmal fauna ot this contment. This 15 by tar the best field g

uide on Australian
mmals. There are two well-illustrated keys (one to 4l

genera, the other to all
e species). so the book will appeal to whale-watchers and land-Tubbers alike
Species accounts deseribe diagnostic teatures, status and biology, and all species are
Jlustrated - wath o distribution nap - and the breathtaking pamtings by Frank
Kmght. Text margms contaim numerous clear hne drawings of dugnostc features,
from snouts and feet. to skulls and teeth—and penises. The comprehensive text

illustrasons and durable construction ot the book. with its plastic-coated
cover. compact size and Ingh-quality paper. combime to make this a manunalian

1]1&\[81’}‘1&‘((‘.

Dragonflies
of the world

—HARRY PARNABY
AUSTRATIAN MUSEUM

Dragonilies of the World
By il Silshy.  CSIRO  Publishing,  Vic., 2001, 224pp.

§39.93np.

RAGONFIIES (ORDER ODONATA) are among the

most castly observed ansects and are often seen

patrolhing water bodies - search of mates or

looking tor prey that s captured on the wing. The

Odonata comprises the more robust “true’ dragonthies,

rest with therr wings outspread. and the delicate damselthes, which tend to

it among vegetanon and fold therr wings back. Their aquatie larvae are

predactous and have an extensible arm-like “mask™ that they use to capture aguatic
msects and even small fish.

This beauatully illustrated book 1s the first to present dragontlies from a world
perspective. All aspects are covered, mcludmg lite cveles. habitats, behaviour,
evolution, classificanon and blU}lt‘UgY'JPh}l For L‘.\.IIHPIL‘, vou can Jdiscover the

American “torest grants” (Pseudosugmandac). whose larvae develop within

tree holes and epiphytic bromehads. With wingspans up to 13 centunetres,

these are the largest living members of the Odonata, but they are small compared
with the fossil Permian dragontlies that had wingspans up to 72 centimetres!

This book has just the right mixture of scientific mtormanon and visual appeal.

IFnothing else, vou will be surpnsed by the beaunful colouration shown i nany

of the world’s species.

AUS TRALIAN MUSEUM

The Flight of the Emu

, . . )
3y Libby Robin. Melbourne  Untversity Press, Vie, 2001,

4Y2pp. 869 Y.

LIE FraGHn of T vt s a history of ormthology
Australta prlm‘lp.lll\ from the 1901 genesis n;
Australasian Ormthologists Unon (later Koy

now Birds Austraha).

m

the
Australasimn Ormnthologists Unon

UNSW

THE UNIVERSITY OF NEW SOUTH WALES

The University of
New South Wales
Department of
Anatomy

Human Origins
15 =19 July 2002

A one week intensive course in
human evolutionary biology with
13 lectures & 6 two hour practical
classes. Topics include: evolution of
hominids, evolution of the human
brain, adaptations to upright walking,
evolution of the hand & tool use,
human and variation adaptation,
problems of human childbirth &
human prehistory in Australasia.

Frontiers in

Brain Research
19 - 26 July 2002

A six-day intensive course covering
recent developments in the
neurosciences. The course includes
talks by guest lecturers and 2 hour
practical classes in brain structure,
function and disease. Topics include;
cellular architecture of the brain,
structural and functional differences
between left and right hemispheres,
developmental abnormalities of the
brain, language and the brain, fear
and anxiety and the brain, the
addicted brain, spinal cord injury and
hopes for repair, degenerative brain
disease, gender in brain structure and
function and mad cow disease.

Cost of each course is $240
(including GST) + optional 10
for 5 parking vouchers.

Enquiries & registration
phone: (02) 9385 2480 or
email: e.davis@unsw.edu.au
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- \ i > 1n this account, but it -
to the Centenary of Federation, 2001, The RAOU was not intended to be a main player an €merges 1

: eve SEHE o (i ws bird, the Emu has travelled far”
that role. and m a clever allusion to the RAOU journal Emu. Robin says “Fora Hightless bird, the clled far.

. ) 3 mearlv chronological chapters, muroducing -
Robin has methodically condensed a mass of archival material mnto 12 nearly chre & ; & Many

at “the bird s an indicator ot a healthy ecosystem™
. iography, the book i -

As well as potted biographies ot ormthologists past and present, appendices, notes and bibliography, e S generously

particularly liked the Barnards’ Central Queenslang

the g.ll'l) ot the L‘.ll'ly 20th century,

aspects of ormithology, professional and amateur, including a remmder th

illustrated with colour plates and black-and-white photographs. | ‘
Coomooboolaroo Homestead. 1903, and the images of campers ot long ago dressed m : !
Princed on high-qualiey paper. The flight of the Enn is compelling reading, a valuable addinon to a natural-history library,

and certamly not overpriced.
—DARIEL LARKNg

The Science Book
Ld. By Perer “Tallack. Allew & Cnwing NS 2001, 528pp. NT79.95mp.

HE SCIENCE BOOK 1S A BEAUTIFULLY PRESENTED and information-rich text tha
o covers discoveries in science from ic origins of counting more th.]‘n 35,000 vears
' ago through to the sequencing of the human genome m 2000, ¢ |n'onn]ng1c;ll]y
organised. the book has casily accessible information that is detatled enough to allow 4
general understanding of some ot the complex discoveries made by humans over this ame.

Each achievement i science has a page ot text and an image that attracnvely depicts the
discovery. At the bottom of the page s a link to other relevant scientitic events so that vou
can choose to follow an interest n a particular area. or simply flick through and allow
vourselt to be enthralled by centuries of scientific accomplishment.

The book is suttable tor age groups ranging from upper primary to adults. Even those
without an mterest m science would be attracted by the images and casv-to-read text. Whether vou are looking tor a general
mtroduction to science over the ages, or a deeper discussion ot where science 1s heading now, this book should provide
hours of enlightened entertainment.

—EnMA BEAactiAM & Lisa Mitier
AUSTRALIAN MUSEUM

Bush Invaders of South-East Australia: A Guide to the ldentification and Control of
Environmental Weeds Found in South-east Australia
By Adam Muyr. R.G. & EJL Richardson, Vie,, 2001, 304 pp. £39.00rp.

Environmental Weeds: A Field Guide for SE Australia
By Kate Blood. C.H. ferram, Vie, 2001, 228pp. S35.005mp.

NI RECENTIY THE NATURAL=IISTORY COMMUNITY, with tew exceptions. patd

httle heed to the growing problem ot environmental weeds. Those with an iterest

m o plants mmmersed  themselves in wild  flowers. Nost bushland  weeds went
unnoticed, naturahsts lacking the skills and mterest o idenaty them.

All that has now changed. In the past 15 vears awareness about environmental weeds has
surged. 165 4 agn ot the times that two important books on the topic have suddenly
appeared. These are excellent gurdes chat tor the tist tme nake casy the idennficinon of
bushland weeds - south-castern Australia. Their authors are. Adam Muyt, an expert m

bushland regeneraton, and Kate Blood. of The Cooperative Research Centre for Weed \1‘1“‘”:0”]&” Svarelns near
Melbourne. :
Muyts s the more comprehensive book, and this is reflected m s higher price. He

mcludes highly detaled mtormanon

about weed control in general, and tor cach weed in particular. s is the book tor the bushland regenerator. Blood does not

cover eradication, but mcludes lots of entertanmnng snippets, noting tor example that Sveamore M iple (

' Acer psendoplaranis
was afavoured hangimg tree mancient Scotland. She has 4 mee colloautal sivle:

describmg Soft Rush (Juncus effiusus) 1s ~One

. A sense of humour helps when vour topic s so bleak. Both
books boast clear colour photographs and user-triendly descripoions. -

Muyt explams that English Ivy (Hedera helix), 0 major weed n

of many GRTs (green rushy things) mivading natural arcas™

southern Australia, can hve 400 vears. Thats 1 scan

thought. So s the fact that these two books, despite therr broad coverage, ot lrge numbers of mmor bushlod eds. |
« s Py [ N .

say that not as any kind ot crincism, but to make the pomt that Austraha’s weed flora 1« fnghteningly diverse, and crowmg
o & ¢ UAIVETSCe, Al by
more diverse cach year.

v L ow
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S 0CIETY

PRAGE

Get involved' Across Austraha there s a netwark of acuve societies, large and small. local and nauonal, that exist to further the cause of the subject that you hold dear

\{ hether vour specual interest 15 conservanion. birds. saence. nauonal parks, bushwalking or a particular group of aminuals. there’s a socicty for you

ASTRONOMY
Western Svdney Amateur
Astronomy Group

PO Box 00
KINGSWOOD NSW 2717
Ph: 02 4739 1528

Web: hip

~puakirch Swsaagmdex . honl

hontepages.tg.cont.an

Contact: Tonv Ellis
[ SN |
Adembership: $30.00

BIRDS

Birds SA

SA Museum

North Terrace

ADELAIDE SA 5000

Ph: 08 8278 7866

Web: wurwbirdssa.asn. au

Contact: Dr David Robertson
[ A U

Membership: $33.00 Standard,

227.00 Concession. §4-1.00

Fanuly, $35.00 Fanuly

Concession. $15.00 Jumor

under 18

CONSERVATION
Kosciusko Huts Association
PO Box 3626
MANUKA ACT 2623
Ph: 02 6288 3699
Wel: koscisko.org.au
Contact: Maurice Sexton
[ I N ]

Membership: $25.00

EARTH SCIENCES

Australian Field

Geology Club

16 Arbutus Street

MOSMAN NSW 2088

I’h: 029969 2135

Conrtact: Douglas Raupach
um

Membership: $20.00

EDUCATION

CSIRO’s Double Helix
Science Club

PO Box 225

DICKSON ACT 2602
Pho02 6276 (643

NATUR

AUSTRALIA WINTER

Web: wwencsenroaa helix

Contact: Kasia Kucharska
5 am

Membershp: $27.00

ENVIRONMENTAL

Australian Native Plants

Society

PO Box 217

CIVIC SQUARE ACT 2608

Ph: 026151 1501

Web: wnnenanveplantscanberra.

asu.an

Contact: Rosemary Blenungs
EE En

Membership: $30.00

Gould League of NSW Inc.
PO Box 16
GLADESVILLE NSW 2111
Ph: 02 9817 5621
Contact: Mirian Stein

om

Membership: 240,00

Greening Australia/
Earth Keepers Natural
Resource Centre

5 Fitzgerald Strecet
PASADENA SA 5042
Ph: 08 8372 0120
Contact: Sheryn Patiman

am

Membership: 810.00

INSECTS
Entomological Society
of Victoria
56 Looker Street
MONTM ORENCY VIC. 3094
Ph: 03 9435 4781
Web: wnenzienet. net.an ~vcento
Contact: Lan Endersby
am
Membership: 320,00 Metro,

g16.00 Country, $12.00 Student

Society for Insect Studies

12 Park Avenue

ROSEVILLE NSW 2069
Em 08

Memberships $ 1500

2002

MARSUPIALS
The Marsupial Society
of Australia Inc.
GPO Box 2462
ADELAIDE SA 5001
’h: O8 8252 7800
Web: wiere marsupialsociety. org.an
Contact: Tan Keynes
| oy § |

Membership: 825.00

MUSEUMS
Qld Museum Association Inc.
PO Box 3300
SOUTH BRISBANE QI 1D
4101
Ph: 07 3840 7632
Web: wrneqmalagm.gld. gor au
Contact: Carol Middleton

L ]
Membership: $20.00 Single.
F4H0.00 Famly, $15.00

Concession

TAMS—The Australian
Museum Society
6 College Street
SYDNEY NSW 2010
Ph: 029320 6225
Web: wwne.amonline net.au / tams
Contact: Alison Byrne

S8 EEBN
Membership: 880,50 Fannly,
$6-.00 Simgle, $48.50 Concession

The Waterhouse Club

SA Muscum

North lerrace

ADELAIDE SA 5000

Ph: 08 8203 9802

Web: wnewswaterhouseclib.org.an
whe

Contact: Mary Lou Simpson

EvEER
Membership: $90.00 Fannly,
$70.00 Smgle

NATURAL HISTORY

Field Naturalists Club of
Victoria

locked Bag 3

BI ACKBURMN VIC. 3130
PPh: 113 9877 9860

Contact: Kien Dobson

Royal Society of SA Inc.
SA Museum. North Terrace
ADELAIDE SA 5000
Ph: 08 8223 5360
Wely:
wnneeante. adelarde.edu.an /RSSA
Contact: Crag, Walhams
[ ]
Membership: $70.00

REPTILES & AMPHIBIANS
Hawkesbury Herpetological
Society Inc.
PO Box 30
EMERTON NSW 2770
Ph: 02 9832 9013
Contact: [.A.Banks
[ J |
Membership: $10.00 (Pubhcation

& Postage are extra)

QLD Frog Society
PO Box 7017
EAST BRISBANE QLD 4169
Ph: 07 3366 186X
Web: e qldfrogs.asn.an
Contact: Jenny Holdway

EE EEEm
Membership: $10.00 Sigle.
$15.00 Fannly. §7.50 Jumor.

§5.00 Tadpoles

Newsletter/Journal, I Monthly ‘
meeting, @ Bi-monthly meeting,

Annual meeting/Conference, |
B Weekly meeting, I Quarterly |
meeting, M Field outings/Tours;

B Conservation/Working programs,
B Discounted Goods, M Magazine,

Social/Education activities,

B Nature Austraha magazine,

B Seminars

ARE YOU A CLUB SECRETARY?
Nature Australia’s Associate
Society Scheme is designed to
help your club or society with
free publicity, funds and member
benefits. Call on {02) 9320 6119

for more details.
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Beached Mystery
While walking along  the  beach
o ncar my home, | came across this
wisual — looking arine manumal — (photo
enclosed). Could you please idenify it for
e and tell me a bir about it. s it likely thar
the animal beached itself or wondd it have
died ar sea and been washed up onto the
beach? It had no obvious external wonnds or

damage.

—STEPHEN SAUNDERS
WHITEBRIDGE, NSW

The photo1s ot a Pygmy Sperm
o Whale (Kogia breviceps). a species
that strands fairly regularly along the
New South Wales coast. Pygmy Sperm
Whales grow to around 3.5 metres long
and are readily 1denutied by their
square-shaped head and small under-
slung jaw. which has a row of 12-16
sharp, backwardly curved teeth on cach
side. They are placed m the same tami-
Iy as the much larger Sperm Whale
(Physeter carodon) and another small and
much rarer spectes, the Dwart” Sperm
Whale (Kogia simus). Litde 1s known
about the biology of Pygmy Sperm
Whales. although they are known to
teed on fish, squid and crustaceans and
to occur in tropical and temperate
waters around the world.

The Austrahan Museum  generally
adds two to three Pygmy Sperm Whale
specimens to its collection each year
and these are largely from ammuals that
have stranded on the New South Wales
coast, generally during rough seas. This
spectes often strands wlnile sull abve,
although 1t 1s possible that some die at
sea and are washed up. Most autopsies
carnied out on this species by the Vet-
erimary Quarantine Centre at lTaronga
Z.00 or by ORCCA have not been able
to detect the cause ot death. In some
cases, however, 1t appears they may have
died from infections caused by the bites
ot cookie-cutter sharks.

—SANDY INGLELY
AUSTRAIIAN MUSEUM
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Spider Twig
I live in Noosa.
e Queensland. Over the past Jew
weeks at night, | have noticed an orb-like
web shing benween one of the verandah posis
and o nearby shoh, By morning the web
disappears only 1o yeturn again the next
wight. One day 1 decided to ook for the spi-
der-and found an odd-looking dead twig i
the shrub, When 1 touched it 1o my surprise

it sprouted legs and became a spider! 1t was

sonth-castern

a mottled grey-brown colour and looked just
like the end of the dead nvig it was sitting

on. Can you tell me what kind of spider

this is?
—DAMON FARDMAN
NoOOsSA, Qb

A o There are several genera of Spi-
- A mselyes

by numicking bits of plants during the

ders that camouflage the

day. From your deseription and the fact

N l)’ to
be a spectes of Polrys or ll('ll"()([cs‘”(q»

that 1t was on a dead twig, it is Jike

ther of which has a common gy
Polrys 1s usually the more common of
the two near the coast.

These spiders are quite commop,
espectally m eastern Australia, but they
are usually so well disguised that [],C;
go unnotced. They build a finel
meshed web (only at night) that 1 P-ll"-
ucularly ettecave at catching moths,
The tront eves of /’0/!)'_\' species are on 4

tubercle that protrudes torwards whyle

The underslung jaw with its 12-16 teeth clearly identifies this stranded animal as

a Pygmy Sperm Whale.

R D
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A well-camouflaged Poltys spider.

the spider hides with s legs drawn m
close. Otten the camoutlage s so good
s dithicult to work out which end s
which. Some species have rows of false
eves on thewr abdomens, which presum-
ably scare away some smaller predators.
Others have bright yellow leg stripes
that they expose by raisimg the front
legs.

There are about 11 species of Poltys n
Australia, over halt of which are found
onlv: m tropical areas. In vour area of
QUL‘CH\LIHJ there are  three species,
mcluding two that look like dead owags.
One of these 18 common nland, the

other on the coast. The third has a

Answers to Quiz in
Nature Strips (page 12)

somewhat rounded abdomen and is the
more frequently noticed species as it
can grow quite large. Tlis species often

mnntes dead buds or galls. All three are

variable m shape and colour—true mas- 8. South-castern highlands
ters of diEutel 6. I‘cathers 1. Jupiter 8. Night
HELEN SMIT L 9. \exico 0. Jabin

AUSTRALIAN MUSEUM

¥ LU 1]

Pic Teaser

Do you recognis
answer to Pic Tea
include your name

wudibranch (Rostanga bifurcata) with its egg mass (for

information on nudibranchs go to Wwwseas/ugforum.net).

RE AUSTRALIA WINTER

1.Yellow 2 South Australia 3. The

universe in a nutshell & Males only

e this? If you think you know what it is, then send your
ser, Nature Australia magazine. Please don't forget to
and address. The first correct entry will win a copy
of Birds: their habitats and skills. Autumn's Pic Teaser was a




FHE LAST WORD

Ecological triage

Money for threatened species should be applicd to species where e get

the biggest bang for onr buck.

MHERE IS GENERAL  COMNSENSUS

that the world 1s i the nudste ot

Ths

extinction event 1s probably smlar in

d mass extinction event.
size to the six other mass extunctions
that we observe m the tossil record, but
ditterent in that 1t 1s caused by just one
species—humans. Given the crisis, how
should we respond? 1 believe that Aus-
trahas policy about how we allocate
tunding to threatened species is senti-
Too

much is devoted to species on the brnk

mentahst and  muddle-headed.
of extinction and not enough to look-
g atter species that are - dechne but
are sull viable and recoverable with
much smaller mvestments of ame and
money. [ois nme we took a more hard-
nosed.  busmess-hke approach to the
conservation ot our flora and fauna.

It would be nice to think that we can
With

the

save every spectes - Austraha.

imcreased  pubhc awareness  of
mportance ot conservation. especially

endangered species, most ot the public

may beheve that exuncnon 1s a thing ot

the past. Increases in the size ot our pro-
tected arcas, a focus on feral predator
control and advances i capuve-breed-
img methods are all sources tor opti-
nusm: but recent data on natnonwide
declines ot generally “common™ bird
species present a gloomier picture.
Ecological theory shows that there s
a long umelig between irreversible
actions that attect biodiversiey (hke veg-
ctation clearance and weed mvasion)
and thenr ulumate impact (species
extinction). On mamland Austraha only
one bird species (the Paradise Parrot,
Psephotus puldcherrinmis) s almost certam-
Iy extinet, however over 200 are listed as
threatened. Very rare species, hke the
Helmeted Honeveater  (Lichenostomns
melanops  cassidin) and - Orange-belhed

Parrot  (Neophema  clirysogasier), have
been caretully: managed and/or mom-
tored tor a long tme, but we have only

Just begun to focus on the large number

of more common species that is m rapid

dechne m the  heavily  fragmented

woodlands  of southern  Austraha—
species like the Scarlet Robin (Petroica
nmilticolor), Hooded Robmn (Melanodryas
cucillara), Babbler
(Pomarostonins — remporalis) and - Black-

(NMelithreptus

Grev-crowned

chimned  Honeveater

gularis). 1t we accept the theory and the

[ believe that
Australia’s policy
about how e
allocate funding to
threatened species s
sentimentalist and
muddle-headed.

trends, there can be httde doubt that the
rate of extinction m Australia has not

slowed: mdeed the next 200 vears of

European  occupation could see as
many, 1t not more, extinctions. FHow
should we face up to the extuncuon
flood? With smuall barricades and Tevies
around species doomed i the long run?
Or should we tike 1 triage approach
and reoreat to a detendable position on
higher ground?

Given the huge costs of conserving
with

speetes very siall population

sizes—those that are “ecologically dead”

BY HUGH POSSINGHAM

84

and unlikely to persst o the long
[crm—tl'l.lgc CONSCTVANIONIStS -ld\'()(}lt;
investing less cttort on the eritglly
endangered species and more on e
uncommon and dechnmg. Flowever 1t

1s not Just about how endangered a
species 183 118 also about the cost effec-
aveness of actnons to save a s}wciQ\
Money tor threatened species should be
apphed to species where we get the
biggest bang tor our buck: that
where our actnons decrease extimcaon
probabihues at the greatest rate per unit
dollar (or nime) mvested. In some cases
this will be  the most  endangered
species: i other cases 1t will not.

To date Australian conservaton poli-
cvoacross all States and the Common-
wealth has been to place the greatest
mvestment in those  species that - are
most hkely to disappear—the enucally
endangered and endangered. 1 advocate
a more sophisticated  triage-hke
approach—one that mvolves spending
time and money where our return on
mvestiment s greatest. Inothis wayv we
adopt a longer-term view ol species
conservation that will maximise species
diversity for future generations. Mavbe
it the  environmental movement cn
show government and the public that it
knows how to run its busimess efficient-
v and eftecavely for maximum long-
term community benefit, it may gam

MOore respect and more resources.

FURTHER READING

Possinghant, H.P, 2001, The business
of biodiversity: applving decision
theory principles to nature
conservation. Iela Series Noo 9. The
Australian Conservation Foundarion:
Fitzroy, Iictoria. u'u'u'.m_’)iwlmc.m‘g an
docs/publications /ip00 Y. pdf

PROFESSOR FIUGH POSSINGHANM IS A
MATTIFAMATICAL FCOLOGINT IN T
DEPARTMENTS OF MATHEMATICS, AND
OF ZOOLOGY AND ENTOMOLOGY, Al
THE UNIVERSITY OF QUEENSEAND.

FIt 18 ALSO DIRECTOR OF T
UNIVERSITTY'S ECOLOGY CENTRE.

FlE CORRENTEIY CHAIRS 111 FEDERAL
BIOroGicAr TiviRrsiry Apvisoby
COMMITTEL,

Tri LAsT WORD 18 AN OPINION PIEC
AND DOIS NOT NECESSARIY REFLECT 1HY
O THE-AUS TRAHAN MUSEL /M
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