FEEEEE - WS



Joun Gourn Inc.o now at Svdney’s
\ustralian Museum. explores the
scientific. artistic and commercial
activities of this legendary “hird man’.
Gould is best known for his highly-
collectible works of original water-
colours and hand coloured lithographs
of the iconic work. Birds of Australia
(1810-1848). and was arguably the
grealest and most prolific publisher of
beautiful bird images in the world.
John Gould Inc. reveals the life and
times of this man whose cannv talent
for marketing saw him embrace mer-
chandising. inspire humminghirds as a
fashion statement and made the humble
budgie Britains favourite pet bird.
With the obsession of a collector, an
eve for artistic talent, and a generous

infusion of entrepreneurial spirit. John

Gould succeeded in creating one of

the most recognisable and long-lasting

bhrand names in natural history.

Be drawn into the
world of John Gould Inc.
On show until 18 July

at the Australian Museum

9.30am-5pm every day

(except Christmas Day) A
6 College Street, Sydney M nSW 6

(opposite Hyde Park)
AUSTRAILIAN

MUSEUM

(02) 9320 6000

www.amonline.net.au
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The Tawny Frogmouth (Podargus

strigoides) is found 1n most open,

wooded habitats throughout
Austrahia

PHOTO BY JOHN SHAW/
AUSCAPE
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hoosing a muate 18 not an easy
task tor a female. Get it wrong
and the price can be very high
indeed. So how do you tell it
that male s the right male? Is 1t how
well he fights, how strong he s, how
beautiful he looks? Or s it related to
the mterest he shows i vou, the time
he spends courting vou? Itis a
tradittonally held beliet that the
processes of sexual selection lead to
the evolution of the same sorts of
traits. So a male’s fightung abihty can
also fimcnon as a mate guide for
females. But trachtionally held behefs
are there to be questioned and that’s
exactly what Bob Wong did when he
decided o mvesngate whetherits
true that females always prefer to mate
with donumant males. Enter the
Pacitic Blue-eve, a beauntul treshwater
tish trom Queensland that many
people like to keep as pets. The males
sport lovely long fins and are
aggressive with other males. In Bob's
expertments he enabled temales to
choose their mates free of anv risk of
coercion or harassment. So what type
of males did temales choose? Find out
on page 42,
Cunnmgham’s Skinks are the Brady
Bunch ot the reptile world—they are
all about fanmly and home. The adult

pair forms a taithtul bond and exnbats

Cunningham's Skinks.

up front

Pacific Blue-eye.

long-term monogamy. They are
serious homebodies, occupving the
same rock crevices for long penods of
tme. To top 1t ot the Kids stay at
home with the parents tor the five to
sIX vears 1t takes tor them to reach
maturity, so a tanmnly group can grow
to mum., dad and about 23 Kids. But
there are threats to this rosy fanuly
structure and how the lizards deal with
these threats will decide their tuture.
Also m this 1ssue we take a look at a
conspicuous Melbourman resident,
the Fox: discover why the Superb
Fairv-wren 1s a bird on the ball: meet
an amazing nannual that planes wrees;
and unearth a beetle that likes to do all

sorts of thimgs with dead bodies.
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Marsupial Gardeners
Musky Rat=kangaroos ofter a unique
service to tropical ramforests: besides
catmg and disperang fruies of all sizes,
they actually bury the seeds when
thev've inished
BY ANDREW J DENNIS
26

Cunningham's Skinks

Repules aren't generally thought of as
bemg the most “social” ot amimals, but
Cunmngham’s Skinks are proving this
wrong

BY ADAM STOW

3

What Femaies Want

Donimant males aren’t slways the sexiest
males, at least not to temale Pacitic
Blue-cyes.

BY BOB B.M, WONG

42

Canny Cuckoos & Wily Wrens

Most cuckoo chicks hoodwink cherr
hosts mto tfeeding them through to
fledging. But the Superb Fary-wren s
not so casilv tooled

BY NAOMI LANGMORE

92

Cafe Latte Foxes

Foxes are now a conmnon sight m our
major cities. Is there anything we can do
about 17

BY CLIVE A. MARKS

60
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Tawdry Frogmyths
What sort ot bird 1s the Tawny
Frogmouth? Mostly 1ts not what we
think it s
BY STEVI
20
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RARE & ENDANGERED

Loggerhead Turtle

Trawl tisheries, boat strikes, plasties and
Foxes have all taken their toll on the
Loggerhead Turtle

BY ROD KENNET 1

22

GLOBAL SPOTLIGHT

Tales from the Crypt

Murder. dismemberment, mtanacide,
canmbahsm and necrophagy are part and
parcel of bemg a burving beetle.

BY SIMON . POLLARD
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BEING HUNMAN

Otai Spills his Guts

W hat killed the Teeman 5,300 vears ago
m the Orztal Alps? Latest evidence shows
he was murdered

BY RICHARD FULLAGAR
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IF'HE SECRET LIFE OF PLANTS

The Red Sea

Why 1s 1t that most of the plants mn the
sea are red?

BY TIM ENTWISLI

16

VILD THINGS

Born to Burn

Many ot Austraha’s plants are adapted to
bounce back after fire, but are they also
adapted to promote the fire?

BY TIM [OW

24
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68
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Solutions tor ecological rehabilitation
and sustamable development lie well
outside the box
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letters

When Left Means Right

I reter to the interesting
Nature Strips item “Dogs
Get the Pomt™ (Nanre Aust.
Autumn 2004). Our Border
Colhe has been taught to go

let or right by obeving

erther of the commands “Lett”

or ‘Raght” when he 1s
runnig ahead and
encounters a tork m the path
through the woods. This he
has learnt to do very rehably.
Somenmes when he s
well ahead, too tar perhaps
to hear accurately, he turns
to tace me for a verification
of the commuand. When he

hears 1. he goes to my right,

or my lett. In other words,

he uses my point of

cgocentric localisanon.
rather than his own. This
might be analogous to the
way a teacher imually
mdicates right and lett hands
to preschoolers, using
opposite hands in the
demonstration while facing
the children, since yvoung
children cannot vet make
the murror transposition.
The only tine there 15 any
contusion with our Dog 1s
when, after he correctly
turns lett. | thoughtlessly
add. “Thats nght™,
whereupon the silly thing
immedately turns and goes

the other way!

—Prurie be LACEY
CAMDEN, NSW

Puggle Puzzles
In regards to vour Q&A on
the dervation of the name
“‘puggle’ for a baby echidna
(Nature Alust. Sunmmer
2003-2004). 1 have another
reterence that may be ot
mterest. | came across a
photo of David Fleay
holding a Short-beaked
Echidna n the 1988 edinion
of Australia’s dangerous
creatures, published by
Readers Ihgest. The
caption, on page 103,18
“Davad Fleay at the Gold
Coast reserve he tounded.
with Puggles the echidnal”
This date 1s Tater than the
1979 reference you give, but
the text and photo may well
date from an earher nme.
—SALLY SWAN
MoONT AL BEIRT
NORTH, Vic.

‘The photo published 1 the

The fate David Fleay, with an echidna calied Puggles, at his wildlife park in 1986.
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1988 edition of the Reader’s
Digest book was raken by

Saul Riley, ortgmally for an
article that was pubhshed
1986 in the Sydney
Mornig IHerald s magazine
The Good Weekend (8
November 1986, p. 28).
Unfortunately David Ileay
died in 1993, so | cannor ask
I when, exactly, that
particular echidia was acqunred
or given its name. His daughrer
Rosemary Thomson was
unable 1o find any reference to
“Pugeles” in Ius arncles and
correspondence. Nor did the
David Fleay Wildlife Park
have any wittten record of an
echidna called **Pugoles ™.
However, considerng that an
cchidna may live for 30 years
(in captivaty) and well over 10
years i the wild, it 1s possible
that this echidna could have
been altwe before the critical
1979 date. Sull, this doesn't
tell us anytlung about whether
it had been chnstened by then
If anyone can shed light on the
matter, please let us knot

—GiH.

Threat of Disease

Your article on the threats
facing the Blind Gudgeon
ot North West Cape (Nature
Aust. Autumin 2004
overlooked one signiticant
threateming process—
disease. In 2001 1 visited a
sinkhole on the outskires ot
Exmouth and tound 1t
teeming with Guppies that
someone had released thiere.
When people ure of pet tish
they otten tree them m
nearby ponds and streams.
and around Exmouth the
only available wetlands are
those supporung Bhnd
Gudgeons and Blhind Cave
Ecls.

evolved over many millions

I'hese tish have

of'vears i 1solation trom all
other tish, and they would
be expected to have hide

resistance to tish discises,

RIEIE]
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espectally those carried by
mported aquarium fish
There 1s a real nisk of some
toreign pathogen entering
the cave svstem and wiping
out vast nuimbers of fish.
This risk could be reduced
by a publicity campagn
amed at pet-owners m

Exmouth.
[im Low

BrIsSBANE, Q1D

Bioidentities

I loved the Last Word
suggestion i the latest
Nuatuwre Australia (Autumn
2004) that we all be given
three totems to help us hnk
to the environment. It imght
help 1t at least one ot these
was common m the State of
registration. so that we all
had some chance of
observimg our totems. It
might also be a good idea to
add an environment to the

totems. For (‘.\'.l]l]}‘lL‘. L'()(]S[.ll
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Birds Australia Threatened Bird Network
The Rirding §hop |y @

proud financial supporter proud sponsor of the
Threatened Bird Network

heath dreanung.

Perhaps vou could start
setting them up as a gitt
svstem—we give the totem
plus sonmething abourt the
toten.

JOIN DAVIDSON

Craree e, Qi

Rods & Cats

IRen Barnetes Letter
“Aborigimal Puddy Cats™
Nature Aust. Auttinn 2004)
18 vervonstructive 1 that it
aives not only Warlpir
words tor Cat (nmomuga and
ngaya), but also one that
looks verv hike a prdgin
word (pupkari). The
courtesy of Aboriginal
people who use what they
know of the limguage ot the
person they are talking to. 1s
tvprcal. teas also typical of
the courtesy they expect
trom cach other. but so
rarely receive trom white

settlers.

AUSTRALIA WINTER 2p04

415 Riversdale Rd
Hawthorn East,VIC 3123
Tel:(03) 9813 5488
Fax:(03) 9813 1744
sales@thebirdingshop.com
www.thebirdingshop.com

I also agree wath Pat
Fleckers comments on snake
stafts, and the well-deserved
compliments on the quahty
and presentation of vour
pubhcation. May | add that
Mercury was not only the
messenger ot the gods. but
himselt God ot Thieves and
Merchants?

-JOHN KHICK
BALGowran, NSW

Terrick Slip
My compliments on a
magazime that i consistently
rivetng and stunnming! |
enjoyed seemyg Terrick
Terrick Nanonal Park in
photos by Kevin Hone
Nature Aust. Autumn
2004). Ics a park | trequently
visit because 1t seems to have
a marvellous “sense of place’
about . A small ship i the
caption on page 70, though:
Terrick Terrick Natonal

Park 1s situated on an outher

ot the Northern Inland
Slopes bioregion. landlocked
wathin the Victorian
Ivenna. Ever an avid
reader (perhaps also a
pedant)!
LEIGH AHERN
YarRRA GLEN, Vic.

For the Record

I'he photo of the swan being
weighed on page 41 of the
Auttnme 2004 1ssue of Nature
Australia was taken by Carol
Flall; the Pic leaser photo
(page 83) was taken by Mike
McKelvey; and VW Peckover’s
owl photo (page 64) was
supplied by VIREO, e
apologise for these errors.

—G.H.

Nature Australia requesis letters be
limited 10 200 words and reserves the
right 1o edit them lor sense. Please
supply a daytime phone number and
type or print your name and address
clearly. The bes! tetter In this Issue will
receive a copy ol The future of life.
The winner this Issue is Sally Swan.
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Giant
Cuttlefish.

CUTTLEFISH

CONVENTION
Each vear. from carly
Mav to nud-August, Ghant
Cuttleish (Sepra apanta
gather 1 their hundreds
of thousands to spawn
on the reefs of Spencer
Gult'm South Austraha.
This annual cuttlefish
convention has been
described as one of the
most spectacular events m
Australian marme waters.

I'hese super-sized
cephalopods choose to
hold the event at this
particular spot for one
reason—nhard rock.
Laterallv: The females need
a solid surtace on which

to attach their eggs. which

tvpically number
around 200 and are
about the diameter
of a 20-cent prece,
and the reets of
Black Poimnt and
Pomnt Lowlv are
the only suitable
places in the area.
After spawning,
the cuttlefish die
and theiwr huge
cuttle-bones,
also known as
sepions,
wash up on
beaches for kilometres
around. providimg a
bounty tor pet shop

proprictors. who sell them

to Budgie owners tor therr

birds to sharpen their
beaks on. The flesh of the
dvimg molluscs. which can
grow to more than a
metre n length, also
provides a sumptuous feast
tor numerous seabrds,
dolphims, seals and fishes
Should you come across a
whole sepron washed up
on the beach, look closely
and vou should be able to
see the marks of the
scavengers” beaks and
or teeth scratched
across 1ts surface.

[o learn more about

these gentle grants, visit

www.bbc.co.uk/nature/wild
facts/tactfiles/3074.shtml

WHERE HAVE ALL

THE SPIDERS GONE?

You mav be wondering
whats happened to that
big tat spider whose web
vou used to walk mto
around the back of the
clothes hne. Well. I hate
to come over all Charlorre’s
Ieb on vou, but 'm atraid
she's probably dead.

Most araneomorph
spiders (the tvpical web-
building spiders and
huntsmen) do the “live
tast. die voung' thing.
Muany breed towards the
end of their first vear and
then never get to see therr
ottspring (which 1s
probably a good thing, as
some mothers would
probably cat them
otherwise).

I'he “elderly declme’ of
these spiders 1s perhaps
most noticeable m the
orb-weaving species.
Garden orb-weavers such
as Eriophora transmarina
normally build, tear down
and eat ther webs cach
night, but around this
e of vear thev will start

St Andrew's Cross Spider.

leaving them up
permanently. Golden
orb-weavers (Nephila spp.).
which alwavs leave their
webs up. will be getting
less tussy about repairing
any holes. And St
Andrew’s Cross Spiders
(Argrope keyserlingiy.
normally so neat i their
webs, will begin to lose
therr svmmetrical stance
These are all signs that
winter 18 upon us and the
sprders wall soon disappear
They no longer seem to
have the energy or the silk
to make repanrs, but may
well be trving to catcha
tew of the dwindhing
msects stll about to

provide enough energy for -
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Common Eastern Froglet.

one last egg sac.

In contrast, the more
‘prinmtive” sprder
forms—the
myvgalomorphs such as
tunnel webs-—live for
many vears and simply
become less active 1
winter, many wating
out the cold safe m their
burrows.

For more about the
spiders in your garden,
check out

www.amonline.net.au/
factsheets/#spiders

AS COLD AS A FROG
Winter 1sn't usually
thought of as a time
when you'd find frogs,
let alone find them
breeding—surely most
frogs would be hunched
up somewhere safe.
Well, 1t’s that very pomt
that has allowed some
species to specialise as
winter breeders. Braving
the elements allows these
hardy amphibians to

_ i & 1n

avoird competition with
all the frogs that prefer
the warmer weather.

Along Australia’s east
coast, from south=eastern
Queensland to south-
eastern South Australia
and Tasiama, the frog
most commonly heard
dunng winter 1s the
Common Eastern
Froglet (Crinua signifera).
This small brown frog 1s
variably patterned—
some individuals are
striped. while others
have spots or blotches on
their backs. lts ability to
withstand the cold is
quite extraordmary-—
males will even call
when there’s snow on
the ground.

Although winter 1s
when it comes mto 1ts
own, this dimmutive
croaker—it grows to less
than three centumetres in
total length—actually
calls throughout the
year, often forming large

B | DIEENCE e

choruses beside
temporary ditches,
ponds, and shallow
creeks. It can even be
heard calling trom
treshwater soaks less
than a metre above the
high-tude mark along
some Svdney beaches.
The choruses are
mterestng i that

_ LIy -

roughly halt of the trogs

call together,
immedately followed by
the other halt,
producmg a see-sawmg
‘creeeek creeeek’ effect.
A few more facts

about Common Eastern
Froglets can be tound at

http://frogs.org.au/frogs/
signifera.htmi

L RIRit 4 - -

L TIE O @] [ O




COMPILED BY GEORGINA HICKEY

RICHARD FULLAGAR.
KARINA HOIDEN, KAREN
M GHIEE. RACHLL
SULLIVAN, ABBI
GEORDIE TORR AND
Paur WiLLls ARt
REGULAR CONTRIBUTORS
TO NATURE STRIPS.

[THOMAS,

Fish-Lizard's Last Supper
It had long been assumed
that ichthvosaurs, with
their dolphin- or tuna-hke
shape. were Ingh-speed
pursuit predators of the
Mesozow oceans. T hewr gut
contents and coprohites
(tossi] turds) also support this
1dea. because they are
sprinkled wath the remams
of fish. squuds and other
high-speed prey that would
have required a hghming-tast
predator to catch them.

But the recent tindings of’
gut contents from an
Australian ichthyosaur
(Platypreryguus longmani)
appear to challenge this

Not all ichthyosaurs restricted themselves to a ‘fast-foods’ diet.

comtortable dogma. Ben
Kear (South Australian
Musceum) and colleagues
describe bones of voung
turtles and a bird i the
stomach ot an ichthvosaur
trom Queensland (Proc. R.
Soc. Lond. 13 270: 2006).
Slow-moving juvenile turtles
would have been casy prev,
and the bird would most
likely have been a scavenged
carcass washed out to sea
from ncarby land. The gut
contents ot this mdnadual
also included the remains ot
a number of fish. These
mgested bones show no acid
pitung that would be
expectedat they had been

siting in the stomach for a
long tne.

Does this mean that a
major rethink s required on
the cating habits of these
marme reptiles?

Perhaps not. This s the
first record ot birds and
turtles as gut contents in
ichthyosaurs despite
hundreds ot ichthyosaur
specimens bemg found. And
the specimen Kear er al.
describe s a rare idividual
m a number ot ways. Besides
the stomach contents. 1t has
an almost tull-term foetus
mside 1ts body:

Could the apparently
unusual diet of this

NATURE AUSTRALIA WINTIR 2004




Do ball-rolling dung beetles
navigate by the light of the moon?

mdividual have been
mtluenced by 1ts pregnancey?
Perhaps under specitic
condions, ichthvosaurs
would resort to scavengmg
and preving on slow=moving
preyas well as thew more

tvpical fast toods.

—P W

Counting Coots
M cention brood parasites
and most people will
think of cuckoos that
parasinse the nests ot other
species. But a study of
American Coots (Fulica
americana) has revealed not
only do they Lay eggs n
other coots” nests, but thev
can tell cheir own eggs tfrom
a parasite’s. and count them
too [ Natire 422: 493).

Over four breeding
seasons, Bruce Lvon
(Umversity ot Calitornia)
checked berween 50 and
100 nests duly. comparing
numbers ot eggs-and using
each temales disnnctve
pattern of egg-specklhing to
distingunsh between those
Imd by the host and parasite.

e tound that 41 per cent
ot nests were atfected b)
parasism, accounting tor |3
per cent of all eggs lard
the study population.
However, atter they timshed
laying, almost halt the study
pars rejected at least one
toreign egg. cither through
burying them deep m the
nest where they would tnl
to hatch. or by banishing
them to an mterior
mcubation position at the
edge of the clutch.

Lyon tound that eggs that
were rejected outright
looked noticeably ditterent
trom the hosts™ eggs. but says
that the second strategy
(where the eggs were pushed

to the edge ot the clutch)

NATLRL

nmay be used tor eggs thac are
disunguished with less
certaney. As the mterlopers
mayv sull hatch, the effeces of
this method are less effective
than outright rejecnon, but
10150t as costly to the hosts
as acadentally: banmishimg one
ot thewr own.

Evidence tor the birds
counting abiliey was
unexpected. Coots lav one
new egg per day unal some
external cue tells them when
to stop. Previously it was
assumed that they used then
sense of touch to “teel” when
enough had been Ind
(average of eight in
unparasitised neses). But
Lvon says that, if this was the
case, then the presence ot

pdarasitic ¢gyas should cause

AUSTRALIA WINTER 2h04

the host temale to lav fewer
of her own. He found
mstead that when female
coots recognised ahen eggs,
(IIL‘}' did not reduce ther
own clutch size: those that
didn’t recognise them,
however, lud one fewer egg
tor cach parasiue egg they
received.

IS

Moonlighting Beetles
n ung oun the plans ot
Atrica s a vahuable
nutnnonal resource. So
when an Afnican dung
beetle (Scarabacis
zambesianus) tinds o tresh pile
ot herbivore waste 1t works
fast to secure 1ts share,

creatimg balls that it rolls

awav from competitors with

great skill and proticiency

LUsually, that s, As Marie
Dacke (Umveraity ot Lund)
and colleagues notced. the
hasty retreats of these
nocturnal beetles are not
nearly as ethcient when
condiions are cloudy. then
Journevs takmg far more
crranc routes than they
do on clear mghts. Could
the beetles be l'L‘l\lng on
moonlight as a navigational
tool?

As light trom the sun
strikes p.lr[ulc\ m the
Farth’s annosphere, e s
scattered. creating
polarisation patterns.

['he human eve can't
perceive polarised hght but
some anmmals such as Honey

Bees can and use at to




accurately guide their
travels.

It was discovered a few
years ago that moonlight too
creates polarisation patterns,
albeit a nmlhon times famter
than polarised sunhght. Are
Atrican dung beetles capable
of detectng and using 1t?

To answer the question,
Dacke’s team carnied out
experiments using filters to
change the angle of polansed
moonhght reaching the
beetles by 90 degrees (Nature
424: 33). Sure enough, the
beetles responded by altering
their course by exactly the
same angle.

This 1s the first
confirmation of an anunal
usmg moonlight as a
‘compass’ but 1, the
researchers speculate,
unlikely to be the last.

K. McG
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Country Living Stunts Trees
Trecs grow twice as well m
pollunon-laden ciues
than 1 nearby rural areas, a

US study has found.

What started out as a
bascline study to show the
bad eftects of smoggy city air
on trees has produced a
paradoxical discovery that is
uite counterintuitive,
report hilhan Gregg (Cornell
Umversity) and colleagues
[ Nature 424: 183).

While pollutants such as
heavy metals can mhbit
plant growth, others such as
carbon dioxide boost 1t, so
the researchers decided to
test the net effect of these
multiple and opposing
tactors.

I'hey planted clones of
kastern Cottonwood
(Populus deltoides) m sites
within New York City and

also near country towns up
to 90 kilometres north and
cast of Manhattan,
idennical soil and water for
three consecutive growimg
scasons. Despite car fumes
and industral pollunon, the
ity trees grew twice as large
as their country clones.

After checking for the
cffects of 18 ditterent
pollutants, Gregg er al. found
the only pollutant higher m
the country than the city
was ozone, and laboratory
growth trials proved this
chemical significantly
mhibited tree growth.

[t’s not that there was
naturally more ozone m the
country; rather, 1t had been
blown there trom the city.
While one-hour peak
exposures are otten higher in
urban environments, ozone

s quickly scavenged by high

ER
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Trees in the city thrive compared
with their nearby country cousins.

levels of mtric oxide, an
urban pollutant from car and
tactory emissions. But mtric
oxide levels are far lower in
rural areas, so any ozone
blown there will remaim i
the air longer rather than
break down, resulung in
higher levels than 1n the ¢ty
it averaged out over 12 or 24
hours.

So 1f vou're a tree, you
might be better off
struggling i the big smoke
rather than hving downwind

m the countrvside
AT

Spider 0ff the Hook
he juryy verdict s -
1 [)‘-(,[)I( s

In

the case of The
The White-tatled Spider (h{‘
detendant has been foutt
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not gutley

Over the past 20 vears o
so. white-tailed \pldcl'\
Lampona spp.) have
acquired a most hemous
reputation. These small.
rather imnocuous arachmds
were accused of causing a
horrific. seemngly incurable
tlesh-catng disease. But
Geottrey [sbister (Umiversity
ot Newcastle) and Michael
Grav (Austrahan Museum
were skeptical. Was 1t all just
a media beat-up? They (by Lamprona cylmdrata and
gathered together evidence L. murma) typically took
from across Australia place in the warmer months.
details ot 130 bites where the vast majonty happened
the culprit was posinively imdoors between 4pim and
identfied as a white-tailed Bam. and the oftending

sprder—and set about sprders were typically hiding

mounting a case tor the m bedclothes, towels and
detence (Med. [ Aust. 179:

199 experlcnccd SOIME pain W ith

clothmg. All ot the victims
When thev collated the about a quarter describing 1t

data, they tound that bites as severe. They often

BIRDWATCHING & WILDLIFE
TOURS

WESTERN AUSTRALIA

Informative tours with naturalist & professional ornithologist
George Swann = who knows this region. its flora and wildlife - one

of the Kimberley’s most experienced wildlife guides

4W D Safaris - Camping or fully Accommodated
Tailored Htineraries - Kimberley Cruises
Bushwalking - Fiv/drive tours.

KINIB ERLEY COAST WILDLIFE EXPEDITION
CRUISE
Cruisce along the remote Kimberley Coast from Wyndham - Broome

March'April 2005 - The Cruise of a Lifetime with the added bonns
of specialist wildhte guides on board

KIMBERLEY ISLAND & INLET CRUISE

A superb birding cruise visiting Lacepede 1s, Adele Is, Walcott Inlet
and Sale River - Seabird breeding colones, turtles breeding -
Includes scenic thght - Specialist guides Oct 2004

PLUS MANY MORE EXCIHTING TOURS
.‘RLEY For hmchun: contact
George Swann
P O Box 220, Broome
Western Australia 6725
[el Fax (08) 9192 1246
EEmail kimbird@ tpg.com.au
www kimberley birdwatchimg.conm.au

exhibited a red mark around
the bite and some itchiness.
But crucally none ot them
experienced any of the
necrotic ulcers for which the
spiders have become
notorious.

So the real culprit—more
than likely a bacterial or
tungal intection—is sull out
there.

G.T.

White-tailed spiders aren't the
villains they've been made out to be.

Two-faced Predator
Eycs‘pms that distract and
disorient predators are
well known in the animal
kingdom: on the wings ot
butterthes, the backs ot
caterpillars, even on the fins
of fish. These deceptive
patterns act as camoutlage
and reduce the risk ot
predation. But what
advantage would there be n
having eyespots 1t you were
a predator? The Northern
Pyegmy-owl (Glaucidinm

gnoma) 1s one such hunter. It

15 stall=—often the same size
as the birds 1t hunts—and
has promment eyespots on
the back ot 1ts head. How
could the talse winkers help
it nab its prey?

To answer this question.

Boxus librarius spp.

ITURI

AUSTRALIATS attractive

librarv box holds 12 issues ot the

magazine. Fimshed m durable dark

green PVC wiath gold lettering

on the spmeat will ensure

vour copies ot Nature
Australia remam m

nmant C()l]d)(l()ll.

Library boxes are
available at $14.24
cach, mcluding
postage and handhng.
Use the torm in the
back of this 1ssue

to order vour

library boxes.
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British scientists may have identified the reason why we often experience weird
eerie sensations in old houses and cathedrals and during thunderstorms, and it
has nothing to do with God or ghosts.

In a unique experiment, Richard Lord (National Physical Laboratory) and
Richard Wiseman (University of Hertfordshire) surreptitiously subjected 750
people at a contemporary music concert to infrasound—deep sound pitched
lower than 20 Hertz, which the human ear is barely capable of perceiving
(http://www.infrasonicmusic.co.uk/).

They used a seven-metre-long pipe to produce infrasonic pulses throughout
certain pieces during the concert, and then later polled the audience about their
listening experience. Almost a quarter reported having unusual sensations during
the pieces that were laced with infrasound. They detailed inexplicable feelings of
fear, sadness, anxiety and even revulsion, along with physical sensations such as
chills down the spine and coldness.

Infrasound is produced widely by both natural and human sources, including
thunderstorms, volcanic eruptions, crashing ocean waves and nuclear explosions.
Elephants communicate over vast distances using infrasound and certain whales
are thought to use it as a weapon. The acoustics in large empty old buildings can
also produce infrasound, as can the long organ pipes in many churches and
cathedrals.

What possible evolutionary advantage there might be for our apparent reactions
to infrasound is yet to be explained. But, for the moment, it helps sceptics dispel
supernatural reasons for many previously inexplicable phenomena.

—K.McG.

Northern Pygmy-owl: it Pays 1o
have eyes in the hack of YOur heag

Carohne I)L‘PPC (Umvcrslq
ot Montana) and colleagues
created wooden models of
the owls, puntng half of the
dummies with the
conspicuous markings, The
then placed the replicas i
native pine forests. Qver 3
pertod of three months, they
waited and watched to see
what small forest birds would
do about the presence of an
enemy m their
neighbourhood (The Auk
[20: 765).

T'hey didn't have to wait
long. The models were
constantly mobbed by the
birds. mtent on getung the
dummy pygmy-owls to leave
I'hirty-one different species
of birds. all part of the
pygmy-owl diet, die-
bombed the wooden owls.
Yet their approach differed
depending on the type of
model. Those without
painted eyespots on their
necks elicited dive-bombing
from the rear. whereas those
with the eyespots were met
with a full frontal attack. It
seems that evespots protect
pygmy-owls trom surprise
SWoops trom behind. and
perhaps even give tl}c owl the
potential to pick oftany bird
that comes too close.
literally send the

Eyespots
¢ mto the

mobbing birds flvin
tace ot danger. This hlll]t-l”g
advantage suggests that. for

the Northern I’ygm\'-m\‘]- it
pays to have eyes I the back

ot vour head.

K.H

Fish FRTs

ome might say ] have a _
s tetsh tor tares. And the? d
be right. Farts fascmate e
Over the vears we've IC.
how snakes tart in the fac
fear (Namre Aust. Autunii

w do it
2001), and that w hales do

arnt
e of
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because. well, [ guess

iy theyv'd burst it they didn’t

b

(Nature Aust. Autumn
2004). But allow me to teed
my fetish even turther with
a tale of two tishes

Ben Wilson (while at the
Bamtield Marine Science

~ Centre. Brinsh Columbni)

and colleagues were

sstudyig sound production
©in Pacific and Atlantic

Herring (Clupea pallasii and
C. harengus). They captured
wild herrmg and placed
them m large holding tanks,
and then listened with an
underwater microphone to
the sounds thev made. The
most distinctive sounds
came durig the mghtand
these consisted ot a series of
high-pitched (1.7-22
kilohertz) pulses that lasted
between 0.6 and 7.6
seconds. with the pulses
petering out (slowing
down) towards the end
{Biology Letters Suppl. 3).
Video analysis of mdividual
fish showed bubbles
streaming out of the anal
pore {the combied exit
hole for the gut and swun
bladder) at the exact time
that the sound was
produced. The researchers,
appropriately. dubbed these
sounds ‘fast repentive ticks’
or FRTs tor short. (To hear
one for yourselt, go to
www.zoology.ubc.ca/~bwilson/
herring.html).

But where were the
bubbles origmating? Wilson’s
team found that fish
deprived of food contimued
to produce FRTS, suggesting
they are not a product of
digestion and hence, strictly
speaking, not true farts
(although close enough for
mel). However, tish that
were prevented trom gulping
air at the surface (which 1s
the way hernng till then
swimn bladders) produced
fewer FRTs the following

NATLR

Allow me
to_feed my fetish even further
with a tale of two fishes.

night than those that had free
access to the surface. So the
gas appears to be coming
from the swim bladder, and
the nose 1s the sound 1t
makes on the way out
through the anal pore. This 1s
the first report of such sound
production i tishes.

And what, 1t anything,
could be the function of
these FRTs? Could they be
fear-induced? No, because

when the researchers fed

water from a predatory shark
tank mto the herrings’ tank,
the rate of FRT production
did not change. What they
did notice was that FRT
sounds mcreased with the
number of fishes present.
Fhey therefore suggest that
FRTs are used m socual
communication, perhaps as
contact calls to help hernng
torm theirsurtace shoals at
night.

—CHL

Toxic Flying-foxes
taste for tlymg-toxes may
be behid the puzzling

paraly'tic disease suftered by

many of the Chamorro
people of Guam. For more
than half a century, the

Indigenous population of

this uny Pacific Island has

been devastated by an illness
they call lytico-bodig, an
extremely rare mental
discase that leaves people
listless as therr muscles waste
away. The disease, which
neurologsts call

‘amyotrophic lateral

sclerosis/ parkinsonism

dementia complex’ (ALS-

PC), has no cure and 1s

virtually unknown m the

outside world. Imually it
was thought there nught be

a genetic basis to the

disorder, but studies by Paul

Guam's flying-foxes (Pteropus mariannus) accumulate toxins in their meat from eating cycad seeds. Eat the

flying-foxes, and you’ll go batty.

AUSTRALIA WINTER 2004
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Cox (Instituge of

Et]mobot;my. Hn\vaii)
Oliver Sacks (Albery Eiarnl:ti
ey

College of Medicing, i
_Y()H\') pointed to [he‘ﬂ e
to* as the likely CUlPritym :
(A\('u;-()/()lqy 38: ()5())
. Fu 1'[!1 €r eXaminatioy ot
diet of the Chamorro e
by Clark Monson e
(Univensity of Hawaij) ang
C()”t“.lgues has Collﬁrmed
that ALS-PDC is Jinkeg
\_\'ith consumption Ofﬂhng.
toxes (Conserv. Biol. 17: 678,
Flying-toxes living on Guap
(Pteropus mariannus) forage
heavily on cycad seeds,
which are laced with a
deadly neurotoxin. Ths i
produced by cyanobacteria
(blue-green algae) that live
in the roots of the cycad
tree. Whilst 1t has no effect
on the tlying-toxes, the toxn
becomes more concentrated
each step up the food chain.
In another study led by Cox.
researchers found high levels
of the neurotoxin in
tissues of Chamor
the disease but not 1
people (Proc. Na
USA 100: 13380).
Flving-foxes are
ceremonial occasions
weddings and fiestas where
bats are boiled and eaten
whole. Even the brai
tur and wings are
But the demand
Chamorroan delt
resulted m the ov
harvesting of the
situation made dire
introduction of firear

huntng. The loc.nl -
ation of flying=fo%
n more

I to tewel

ms "

p()pul 4
has plumnlc‘[c‘d. tro
than 60,000 anind
than 200 today:
Not so good for the "
flving-fox. but a fortuite

ChamorT

went tor the ‘
event tos R

< oot
Pcoplc, \\’h() now ¢

nnportcd bats
g Sml(h

islands, These
t forage O

from othel. )
Pacitie

{oNIC

bats don

A wiIN TER
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cycads and. as a result,
mental illness on Guaim s
dechning.

s H.

Tongue-clicking Hunters
he Fladzabe people m

Tanzanma and the

Ju'hoansi (!Kung) San people

of southern Atrica have a
strange way of speaking.
They use a combination of
voice (spoken words). signs
and curious tongue-chekmg
sounds (two ot which are
mdicated by the svmbols
and !z tor others see
http://www.sacred-
texts.com/afr/sbf/sbf01.htm) .
Alec Kmght and Joanna
Mountam (Stanford
University) and colleagues
were puzzled by the
sinlarity of this unique
language teature. given the

geographical separation ot

A click-speaking Jul’hoansi
woman and child from Namibia.

some 2,000 kilometres, and
the observation by lmguists

M that the languages show hittle
1t any resemblance other
than the clicks. So they
deaided to study the genetics
ot the populations m the
hope that 1t would provide
some insight into the history
of click languages.

The researchers analysed
DNA (both Y chromosome
and mitochondrial DNA)
from many Atrican
populations and found that
the chck-speaking peoples
were more distantly related
than any other two groups
(Current Biol. 13: 464). The
genetic mutation rate
required to explan this
ditference, combined with

archaeological evidence ot

On-line
secure
ordering

booksofnature.com

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

ph 0412 865030
fax 02 94158098

BOOKS
of) S
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Ecotours and Walking in Victoria’s
High Country

Escape trom the pressures of modern urban life and
experience the serenity of the High Country.
Relax. breathe in the clear moutain air. take time to smell
the fragrant bush scents and touch the smooth trunks of
sculptured snowgums.

Wander along lush fern-lined tracks beneath forests of old
growth eucalypts or across Alpine meadows to gaze over a
sea of mountains. The memories will last a lifetime.
On selected departures join naturalist guides researching
and momtoring populations of rare and threatened wildlife.
All ecotours and walks are graded from Very Easy to
Challenging and you can choose to either camp or stay' in
cosy High Country accomodation.

For tull details of the current program contact Jenny:
Gippsland High Country Tours
PO Box 69, Bruthen Vic. 3885
Phone (03) 5157 55356 Fax (03) 5157 5539
Email: jennyghci@netspace.net.au

Est. 1987 Accredited Member VTOA
Advanced Ecotourtsm Accreditanion (NEAP)
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A female Satin Bowerhird checks out the quality of the male’s bower.

modern human expansion
out of Atrica. suggests that
these two populations last
shared a common ancestor at
least 40,000 vears ago.
Given this enormous
genetc divergence, could
the chek languages have
evolved independently? The
complexity of the shared
chicks and rarity ot chek
languages m general would
suggest not. [t s more likely
that click languages have
very deep roots and chat
they have been retamed over
the mullennia because they
conter some sort of
advantage. W hile stalkimg
game, tor example, the
Ju | hoansi “devoice’ and
communicate almost entirely
with signs and clicking
tongues, which preyv could

16

mustake tor the rustling of
leaves, allowmg the hunters
to get closer for the kill

lo hear an example ot a
click language. go to
http://www.nationalgeographic.
com/ngm/0102/online extra.html

=t

Bowerhirds’ Mixed
Messages

ooks aren't evervthing,

Real estate’s important
too. As 1t 18 m humans, so. 1t
SCems, 1t s m Satin
Bowerbirds (Prilonorhynchg
t10laccus).

When 1t conmes to
choosing a mate, tenales ot
NIOST SPECICS USE SOINE SOTt
of signal to assess the quality
of their prospectve partner.
But 1t’s long been suspected
that females use more than

one signal when making
their choice.

Stephame Doucet and
Robert Montgomerie
(Queen’s Umiversity,
Canada) studied Satun
Bowerbirds to seet this
mulusignal hvpothesis was
true (Behav, Feol. 14: 303).
Workmg n the Queensland
ramtorest, they first assessed
the quality of males™ bowers
by scormyg cach one tor
symmetry, stick size. density
and overall quality ot
construction. Thev then
captured the male birds and
used a full=spectrum light
source and a spectrometer to
measure the plumage
colouration and brightmess
ot sevenal parts of their
bodies. Finally, they

counted the males’ parasite

loads—both external fhee
and mternal (blood
parasites),

I'hev found that the
quality of the bower wis 4
cood imdicator ot the level
Z)t‘licc intestation and the
male’s bodv size. The .
ultraviolet colouration of
the plumage. on the other

hand. was related t© the

number of parasites 1 the

blood. along wiath the
ate of his teathen

bodv s1z¢

erowth r

o

md, once aganl.
So temale Saun

Is do illdt‘Cd h

1wn s thev ¢

. lu.lli(} ot d

al

ave

13ow crb} I .
two difterent s

USC TO ASSCSS the ¢

ol
potential mate. althous

[hc‘.'(_‘ 1 ()111\

pl'(.‘\L‘l][. (hk'
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h Female Moas Wore
the Pants
emale moas were llL‘.ll'l}
s F three times as large as
| males, DNA analysis has
hown, solving a decades-
| old mystery about these
Cextinet fhghtless grants of
the bird world.
A team led by Alan
| Cooper and Michael Bunce
- (University of Oxtord)
- extracted 800-vear-old
| nuclear DNA from three
| species of Dinornis, the
| largest of the |1 currently
recognised species.
| Accurately classitying moas
| has always been ditheult,
| with over 38 species
| identified at various thnes.
The three Dinonus species
| had been separated on the
basis of a marked varntion
in size. But the team was
- amazed to find their DNA
was the same (Narnre 425:
172). Then they ‘sexed’ the
extimct birds, looking at
DNA trom their sex
chromosomes, and
discovered that what had
been thought were the
larger species were m fact
Just temales
Mouas. along with kiwis,
Emus and cassowaries,
belong to a group called

rautes— birds that often

The endangered Woolly Flying Squirrel has an insatiable appetite for pine

needles.

show reversed sexual
dimorphism, where the
temale s larger than the
male. But while female kiwas
are just 20 per cent bigger
than therr males, the Oxtord
teamn found that temale
Dinorms were up to 1.5
times taller and 2.8 tmes
heavier than males.

When tossl deposits were
re-examined, the sex ranos
of male and female Diornis
were found to be close to
equal, although m swanips,
the heavier females seem to
have become trapped more
often. It has been suggested
that, because temale ratites
Ly such large eggs. they

need to be larger. However,

“ umans can inflict and survive a variety of nasty
diseases, detormities, physical disabilities and ghastly

wounds, but recovery is often with a bit of help trom

our family and friends, it not the doctor. A similar

degree of support was attributed to Neanderthals based
on a scarred and nearly toothless fossil jaw tfrom

Aubesier, France, whose impairments were said to have
required extra care for survival (see “Neanderthal

Nurses”™, Nature Aust. Spring 2002). But new research

by David DeGusta (Stanford Umversity) challenges this

evidence tor compassion and social support among

Neanderthals.

DeGusta points out that the degree of tooth loss

NATURL
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considermyg the weird
reversed world of the
ratutes—where the males do
most of the hard work like
mcubatmyg and raismg
chicks— 1t could be that, tor
female moas, the larger and
showier you are, the better
you can compete tor that
perfect husband.

—A.T.

Pino-keen Sauirrels
Pmc needles mav look
{and smell) good around
Christmas oime, but certamly
not good enough to eat.
Now one Himalavan squirrel
has been tound to teed
exclusively on pme

needles—the only manimnal.

1

10.

Where is the best place
to see Quokkas in the
wild?

Whar does CE, which

replaces AD (= Anno

Domini), stand for?
Which country was the

third to launch a hanan

into orbit?

What do wmbraphiles

love?

In which national park

is the recently discovered

Eagle’s Rock rock-art

site?

How many nanonetres

are i a metre?

I hich well-known

Australicn bushiman

died in November

20032
What is the name given

10 the under shell of a

tirtle?

I which country would
yout find the largest
living rodents?

What do you call a

male swan?

(Aunswers on page 82)

tound in the Neanderthal jaw is also found in a variety

of other primates. such as Chimpanzees, which do not
practise human-like caretaking behaviour (). Him.

Evol. 45: 831). Field studies of wild primates. such as

lemurs. also show they sometimes survive tooth loss

and other diseases on their own. Clearly, bad or missing

teeth do not demand special care from the troupe.

Likewise. a Neanderthal with a sore jaw and a gummy
grin could have mashed his own tood and taken care of

himselt.

This study shows that definitive evidence of

mcrcasing care among ;I]'ChﬂiC Illll]].l)]S l't‘L]llil'CS more

than just dental discase.

=RYE
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and one of the few
vertebrates, to do so.

Until recently, hrtle was
known about the habits of
the endangered Woolly
Flving Squirrel (Eupetanrus
anereus), which lives m caves
in the ngh. cold desert area
of northern Pakistan. All
anvone reallv knew was that
it had a Inghly unusual (for a
squirrel) “hypsodont’
dentunon—high-crowned,
flat=surfaced teeth. Annnals
with this type of tooth
structure normally specialise
w abrasive food 1tems,
leading to speculation that
this squirrel night subsist on
lichens and mosses scraped
from rocks.

[o mvesugate, Peter
Zahler (Wildhte
Conservation Society) and

Mayoor Khan (University ot

Karachi, Pakistan) hand-

18

caught six Woolly Flying
Squrrrels trom their
mountain caves, transterred
them to a cage overnight
and, n the morning,
collected and analysed their
taecal samples (more than
950 trom one annmal alone).
They were surprised to find
that theiwr diet consisted
almost entirely of two local
species of pme needles (]
Mammal. 84: 480).

The researchers say that
the squirrel’s unusual tooth
structure s an adaptation to
breaking down the thick,
waxy, hard-to-chgest pine
needles. Because ot the
lnmeed nutrnitional value ot a
pme-needle meal, the
anunals must also eat huge
amounts, a theory borne out
by the prodigious quannities
of faecal matter collected.
Large quanutes of water

mayv also be needed to
counteract and help purge
the toxic compounds found
i pme needles, which the
researchers suggest would
make them ghly water-
dependent—and, indeed,
most of the squirrels were
found withm 100 metres of

4 permanent water source,

—RS.

Lousy Clothes

hen did we stare

weaarimg clothes? And
'm not talking bearskim rugs
here, but fitted, lavered
garments. Useful
archaeological indicators,
such as the oldest delicate
lmnc llL‘CdlL‘\, mdicate We
were sewimg clothes at least
40,0000 vears ago. But now
Ralt Kittler and colleagues
(Max Planck Institute tor
Evolutionary Anthropology:

Researchers argue that Head Lice
{shown here) parted genetic
company from Body Lice when
humans started wearing clothes.

Germany) argue that DNA
trom the Body Louse
provides a new clue to the
origin ot clothing (Current
Biol, 13: 1414).

Unlike the Head Louse
{ Pediculus humanis capitts)-
which lives and teeds
exclusively on the scalp. the
Bodv Louse (P h. Jrnanis)

feeds on the body but lives

s ; al
in clothmg. This e ologict
- a1l B
ditference. the rescarcher
e evolved &t

argue, would b :
) t Jhumans

about the time tha
started wearmg clothes.
DNA analysis of 20 Head
and 14 Body Lice collected
trom around the world
indicates that the two
subspecies parted genetit

)
company 72,000 * 42,00

. R 20
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vears ago. (The calculations
were based on a molecular
clock that assumes human
and Chimpanzee lice
diverged at the same ume as
their hosts about 5.5 nullion
vears ago.) They also found
that the diversity of African
Body Lice 1s greater than
clsewhere, indicaung that
lice, like humans, originated
there. The time period ot
30.000=114.000 vears ago 1s
critical i human evolution
as this 15 when we begin to
find evidence of modern
human behaviour, tirst
within, then out of Atrica
(see “Becoming Human™,
Nuarre Aust. Summer
2001-2002).

Wherever clothing was
mvented. it must have been
an mportant factor that
cnabled humans to colonise
the Arctic and other chmatic
extrenes.

—R.E

Empathetic Yawning

H ere’s an experiment you
can try anywhere,

whenever youre i the

company ot others. Tile your

head back, open your
mouth wide, have a lovely
long vawn and watch the
chain reaction 1t ininates
among others nearby.

In tact. chances are that
merely reading this has
already set vou oft. (Just
writing about it has got me
gomg and 1ts certainly not,
my editor will be pleased to
know, because I'm bored!)

The contagious nature of
vawning in humans 1s a
well-documented
phenomenon. One popular
theory is that it helps
svnchromse acuvity levels.
an evolutionary hangover
from when 1t was critical to
our survival that we behaved
and responded as a group

(see “Guaranteed to Make

Yawning can be contagious, but not for everybody.

NATURI
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You Yawn", Nanure Aust.
Winter 1989).

Now the latest research in
the area. by Steven Platek
(Drexel University) and
colleagues, shows we're not
all equally susceptible to the
contagious nature ot
vawning.

Platek and his team
observed and recorded the
way college students
responded to videos of
people displaying a range ot
tacial expressions and
acuvities including yawning
and laughing (Cognitive Brain
Researcli 17: 223). Using
standard psychological tests,
they then assessed the
students’” capabilities tor
processing intormation
about themselves and others.

Students who displayed
contagious yawning were
better at assessing the mental
states of others and faster at

recogmsing their own faces

from those of strangers. The
results suggest those people
who are more selt-aware and
more empathetic to others
are more hkely to be
CONtagious yawners.

The researchers predict
that schizophremce patients,
who have problems
identfying with their own
and other people’s states ot
mind, should be immune to
catching yawns. Stmlarly,
only those species (humans,
Chimpanzees. Orangutans)
that exhibit selt-recognition
and mental state atribution,
should include contagious

vawners.

—K.McG.
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THE BACKYARD NATURALIST

Tawdry frogmyths

Inits final stiffy imperiously wooden pose, the frogmonth

is usually ignored by the rest of the world.

F—w—= HE ONIY BIRD'g BEAK | HAVE EVER
had to prize open with a screw-
driver belonged to an angry

Tawny Frogmouth clamped onto a

Tawny Frogmouth

Podargus strigoides

Classification

Order Caprimulgiformes
(nightjar), family Podargidae
(frogmouths). One of 14 spp., 3
of which occur in Aust.

Identification

Kookaburra size about 42 cm
long. Usually mottled grey.
Broad, flat beak, spiky
monobrow, huge orange-yellow
eyes. Call, mostly a monotonous
‘oom-oom-oom’.

Habitat and Distribution
Most open, wooded habitats
throughout Aust.

Biology

Nocturnal. Breeds Aug.-Dec.,
2-3 white eggs on flimsy
platform of sticks built on
exposed horizontal branch.
Incubation 30 days, by male
(day) and female. Fledge at 30
days. Home range 10-80 ha.
Eats mostly large arthropods,
but also frogs and reptiles,
occasionally mice and small
birds. Largest bird known to
enter torpor.

mate’s arm. On that occasion | remem-
ber thinking that. given the choice
between the trogmouth. a Turkey Vul-
ture. my mother-in-law’s bum-picked
chooks and a scrotum-necked Malibu
Stork, the prize for the worlds most
unfortunate-looking bird must surely
go to that golden-eved. lock-jawed
trogmouth.

Many ot us have seen a Tawny Frog-
mouth but, sadly. to most it constitutes
no more than road kill...a cold grey
pizza of smashed teathers and mushed
gristle blown around between trathic
lanes. To others it a faceless creature
that chants a monotonous bedume
mantra trom somewhere out in their
backvard. And then to a few \wildlite
orphan carers. it’s a tluthy white Muppet
i a cardboard box that chortles all dav
tor baby mice and grasshoppers.

What kind of bird 1s this fantastic
Aussie phoemix that copped the fire in
1ts eves but never shook oft the ashes?
Mostly 1t's not what we think 1t is.

1. The Tawny Frogmouth is tawny.
No. not usuallv. When | was in the
North Epping Cubs. each snarling hteer
ot eight-vear-old bovs had 1ts own un-
gle colour sigmfied by a lietle p.m“h of
felt that was sewn onto our sleeves In
our mothers and then eaten off In
moths. [ belonged to the “tawny” pack.
and my telt triangle was coloured a vel-
lowish brown. A few vears later when |
discovered that the g grev birds that
sat m our wronbark were called Tawm
Frogmouths. a litelong chromatic con-
tusion took root. Smee then 've tound
out that all male Tawny Frogmouths are

grey. and that, while temales can be

BY STEVE VAN DYCK
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grey, rufous or chestnur most of
: of t

!
are also grey! We Auggjeg an simem
p

names tagged onto familiyy Objec:: (l’]:
-1t

like the way we call that revered. o

2 s Pl
bun full of salad and minced
"hamburger’!

creatures of habit whep j com
es

Cars_“l

2. The Tawny Frogmouth S a stick
No. but soft feathers don' come Jru
stickier. i

When a Tawny gets wind ol

mtruder 1t does a bizarre thing. Ingteyg
of giving a squawk. emptying its bowels
and flying off. it quickly and quietly
transtorms itself into a branch. Watch.
mg a Tawny shift into stick mode is to
see its fluffy plumage suck in and flaten
into strips of tlaking bark. its eyes squint
to thin strings ot oozing sap and its beak
to poke out like the dry. horny end ofa
snapped limb. In its final stiff, imperi-
ously wooden pose. the frogmouth
looking every bit like a Federal Treasur-
er. is usually ignored by the rest of the
world.

It is remarkable that almost as an
accompaniment to the cold pillar look.
the Tawny Frogmouth can. when the
weather is bleak enough. slip it a
shallow torpor (semi-hibernation)
where 1ts energy reserves are extended
by lowering its body temperature by
much as 10° C.

Although the Tawny's stick TeE

nces
probably evolved to reduce 118 cha
' nobbing b

ot davtime predation and 1 8 %
) safe. &

other birds. it’s not 100 per cent

y blOOd'
was once demonstrated m a big

: -row must
wood near our driveway. A €0

It
amouth shutile on

have seen a tro
bv the stern Jooks

nest and. not fooled .
knew that 1t was Pt

and trosev stares.
with the

= b
tcallv detenceless. And I king the
E NS
. y and shrieKs
trogmouth gurghng al an

ts

crow vanked and tugged at! he nest
3 th

WIngs, trving to unseat it trom \ the
N < pSTUCR:

Each nme the Tawny came Ul ., of
crow lunged in and tossed out 01_1;0“
the (hlcl\':. Atter 20 mmute\-[he >0l1(
was over. the nest cmp[\- the trogmﬁ'[he
flown away and the crow eyeins 3

tluttv takeaway below’,
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Grey Nurse Sharks (thanks to a beat-up
of shark-attack mmsinformation) and
Banksia Men (thanks to May Gibbs and
her Snuggle Pot and Cuddle Pie bed-
ume stories). The first time 1 ever
encountered Tawny  Frogmouths was
halfway up a huge Banksia tree. | was
mying to reach some cicadas when sud-
denly the trunk opened up. 1 can sull
see those huge. sulphurous. steam-shov-
el beaks lungimg at me, the bhinkimg of’
great wild yellow eyes, the snapping and
clappmg and hissing and wings tlappig
all over the place. Even before Intung
the ground | remember thinking how
Banksia Men, with their scrawny naked
bodies and knobbly knees, were jack-
straw compared to the cauldron of cam-
ouflaged rage I'd just baled out of’

1. The Tawny Frogmouth is an owl.
No, 1t 15 a nighgar, but on the matter ot

NATURE AUSTRAIIA WINITER 2004

knobbly knees. 1t was the peculiarly
weak, un-owl-like legs that gave the
Tawny’s genus 1ts name Podargus. which
comes from the French podarge (‘gouty
teet’), referring to the feeble toes and
short legs tound in all the frogmouths.
The hugely broad beaks, tufty mono-
brow and long tals are also frogmouth
teatures not found m owls. But m an
odd turnaround. the speatic epithet
strigordes means “owl-like™ So don't teel
embarrassed it you thought vour first
trogmouth was an owl; everyone else
did roo.

For all 1ts gruesome appearance there
15 1o doubt that most Aussies, happy to
identfy wath things less than pertect,
embrace the Tawny with  custodil
attection. It doesn't really matter it you
call 1t an owl or a Banksin Man or a
mopoke, there 1s only one thimg vou
have to get rnight with a frogmouth: af

The Tawny Frogmouth in typical stick mode.

you grab one, nuke sure vou shy away
tfrom 1ts bear-trap beak. This s one case
where, 1f vou dont have a toolbox
handy. you dont want to get the wrong
end of the stck! 1]

FURTHER READING

Higgins, P (ed.), 1999 Handbook of
Austrahian, New Zealand & Antarctic
birds. Vol, 4. Parrots to dollarbird.
Oxtford University Press: Melbourne.

Holyoak, 1.1., 2001, Naghgars and
their alhes. Oxford University Press:
Oxford.

DR STEVE VAN DYCK IS A SENIOR
CURATOR OF VERTEBRATES AT THE
QUEENSLAND MUSEUN WHERE HIE FIAS
WORKED SINCE 1975,
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RARE & ENDANGERED

Loggerhead Turtie

Several decades may pass hefore Loggerheads reach maturity.

TURTLI
(Caetta caretta). so named for 1ts

HE LOGGERHEAD

large head and heavy jaws, s
somethig ot an enigma to the Aborig-
mal people (Yolngu) ot north-castern
Land.  Although

Loggerhead

Arnhem Yolngu

encounter Turtles  or
‘Garun’ at sea. they have never seen
them nesting and believed that they lud
their eggs underwater.  Loggerheads
plough up the substrate with thewr thp-

pers m ther search for moluses and

Cl"lh\. and (hl\' Way are reminiscent of

nesting turtles on land. perhaps con-
tributing to the Yolngu belief. Indeced,
underwater nesting seems a more plau-
sible explanation than the storv that
Yolngu are now famihar with—that the
turtles travel many thousands of kilo-
metres south to nest.

Sea turtles are renowned tor thewr
long-distance  nugrations  from  home
foraging grounds to nesting beaches,
Loggerhead Turtles tagged while nest-

mg  on beaches

south-castern
Queensland have been recorded travel-
Img up to 2.600 kilometres to the
waters of north-eastern Arnhem Land.
while others have crossed mternational
borders to return to Indonesia, Papua
New Guimea, New Caledoma and the
Solomon Turtles tracked by
remarkable  navigation
skills, often travelling a4 near-direct
route and up to 70 kilonietres a dav.

I'hey are believed to use many naviga-

Islands.
satellite show

vonal cues, wmcluding magnenc maps,
the siell or taste of the water, and visu-
il landmarks, buta tull understanding ot
how they doits sall a long way off.
In Australa, most Loggerheads Turs
tles nest at Shark Bay and North West
Cape m Western Austraha, and m the

southern Great Barrier Reet and the
Bundaberg coast m Queensland. In the
Mon Repos Conservatnon Park near
Bundaberg trom October  to March,
Loggerheads can be seen crawling up
the beach at mght-tuime to dig a nest
and lay about 120 eggs. Although they
rarely teed during the nesung season.
mdividuals repeat this up to six tines
betore departing for their home torag-
mg grounds and won't nest agam for
another two to five vears. Eggs that
aren’t dug out by goannas, Foxes, Dmm-
goes or crabs take 50-60 days to hatch.
and hatchling sex 15 determmed by the
temperature of the nest. Warmer nests
(above 30° C) produce nmiostly females,
while cooler nests produce mostly
males. Upon emerging en masse trom
the nest, the four-to-five-centimetre-
long hatchlings race to the water and
swin seaward, running the gauntlet of
crabs, birds and fish. Onlv about one in
1,000 to one m 10,000 egas end up
producmg adult turtles.

Out at sea, hatchhings swam strongly
to tind ocean currents or ‘gvres’ in
which they arculate tor the next 1520
vears, hving AMongst mats ot Nargassum
weed and teeding on plankton. These
are the so-called "lost vears' as little s
known of their fate until the reappear
as 70) 8(i—ccnnnwtrc—l()ng juvenles m
contimental shelt” waters, before taking
up residence on a foraging ground, Sc\\-
eral decades muay pass before Logger-
at which stage
they are about a metre length and
100 kilograms weight, They

heads reach maturity,

‘ then
begm the first of nmany nugrations back

to a beach 1 the region where they

were born.,

Loggerhead Turtles have long had a

BY ROD KENNETT
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Some habitats are so flammable ¢

obliterate everything, permitting some pl
species to later claim a larger share of m:m

landscape. This is, or was, coasta
0 rn lo n “r“ in northern New South Wales, oM

Burtongrass will burn cven when cold and dripping wer

WILD THINGS hat hot figg

ping their seeds close by where e
: v

rom licavy deue -
_’ ) can capitalise on the death of

adjacene
plants.

Theories about ﬂ;mmmbillty are ver,
appealing because 1t 15 obviouys 1 Aus-
tralia that tire regularly dictates plan
success. The evidence 1s clear thyr fre-
quent bushtires allow spifex (Triodia
species) to replace Mulga (Acaca anen.
ra), eucalypts to displace ramforest, and
Buttongrass  (Gymmnoschoenis sphaero-
cephalus) moors to replace forests. Some
weeds also thrive on fire. African gras-
es, mmported as Cattle teed because
they grow so thickly; fuel very hot fires
that promote their spread. Stands of
Buftel Grass (Cenchrus cilians), Mission
Grass  (Penwisenom  polystachion) and
Gamba  Grass  (Andropogon  gayanus
expand rapidly after fire, displacing
native grasslands and dry rainforests—
an invidious problem with no obvious
solution. Therr dramatic conquest pro-
vides some of the best evidence for

NE NEED ONLY GO WALKING  days. Proving that these features also  tlammability as a4 wimng strategy. &
about m the months after @ evolved to promote fire 1s very ditficult,  does the invasion of Florida by the
bushtire to be convinced that  perhaps impossible. One may also ques- — Auseralian Broad-leat  Paperbark
vast numbers ot plants are superbly  ton whether flammabilicy could ever (Melalenca ‘I"”“I”"”‘“””")' a plant noted
adapted to fire. Endowed with msulat- — evolve. Under natural selection an indi- — for 1es flannmable papery bark and oil-

g bark. resprouting rootstocks or fire-= vidual born wath some advantage leaves  Jaden leaves. )

resistant seedpods, they regreen burnt  the most descendants. but when that Flammability 1s most hkely to beneft

landscapes with amazing speed. But do “advintage” s greater tlammabiliey. the plants that C.l.ll form conununies of
plaints ever go turther than this? Are  pdiadual nav stand to lose more than— ¢Joselv spaced  indivaduals able ©

some plants designed to tuel fire? 1t 1S, wWdvance i broad tronts. Among nate

Eucalypes shed great loads ot bark, American ecologist Robert  Mutch plants Buttongrass. spunfex. Kangaroo
sticks and leaves that pile up below. as 1t first populanised the 1dea of lanmmabili-  Gras ('I'Iu'uu'd\d rriandra). Bunch Spexr
to tempt wandering flames. Their leaves  ty a5 an adapration 1 1970, drawimg on ) and vario®
are laden with thimmable essential o1ls.  pyany Auseralian examples. He was erit- But-

and thewr open crowns and danghng  jcved for not explaning how the phe-

arass (Hvrcmpogml contortus
cucalvpts are obvious candhidates

e
tongrass  {which 1s actually a SedE

S . - - of
leaves promote updraughts and a drying omenon could evolve. but models thilvse i the cold wet landscape &
v O 9 i - o 1
ot tlu.. lllld(-l\[()lt\. Thq have much to devcloped since then overcome the  guchowestern Tasnania where 109 t
- o N 2¢O - ~ q
gamn trom fire. which elinmnates certain problem. If a plmt that promotes fire  burn even when cold and dripping®

competitors, notably ramtforest trees. anit-

alko Kills some of its neighbours., and 1ty frony heavy dew: Clumps can be'!

- 3 - : Fost 18
cypress pines and casuarmas othprmg clam the vacant space. evolu-  ¢d at night during fog, or when frost

But this kid of thmking mvites cau- o could favour flammabilitv. even 1f forming, at temperatures pelow 17 ¢
ton. because cucalypt design can be  ghe parent plant dies. 1tis worth notmg .'\l:;\dcn-.\mcdlL‘\. trom the T
mterpreted in other ways. Essental oils  (y4¢ grasses and cucalypts—donmmant m i parks and Wildlite Service:
render gum leaves less palatable. and nany tlamnable conumunities—usually studied (h;. fuel properties of this plant
dangling leaves conserve water on hot ik adaptations for seed dispersal. drop_ 114 sugpeits it may: haveran -opmn[.;‘

packing ratno’ for carrying e L\\\xlm

spactig

BY TlM lﬂw leaves ot tdeal wideh and

o5 Al
e 2RVERC
nmany grasses, the old dried le

24
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retained aloft where they burn treelv
and spread flame. It fires are kept out ot
Buttongrass  moors, woody plants
including ramtorest trees take over. As a
very ditterent kind of example, banksias
{ Banksia species) relv largely on heat to

open ther seed capsules. and they may

have evolved tlammable cones—with

but
the plant as a whole does not seem

dersistent stamens serving as tuel
o)

designed to burn.

Flammabihity should be taken mto
account when assessing the role of
Aborigmes i shapmg landscapes. Some
experts contend that, because Aborigi-
nal people managed the land with fire.
Australian ecosystems are human arte-
facts. This conclusion overvalues the
act of 1gmuon and 1gnores the central
role plaved by plant evolution. Aborig-
nes could burn so treely only because
tlaimmable  vegetation had already
evolved and spread over much of the
Australian landscape as the clhimate
dned. Lightmng was sparking tires mil-
lions ot vears betore people arrived, and
what Aborigmes did was to extend an
entrenched natural process rather than
imuate  something new. Flammable
communities are not human creations,
but rather the outcome of a svmbiotic
relanonship between people and certam
plants. Aborigimes helped shape the
Austrahan  landscape. but so too did
certam eucalypts and the grasses that
thrive beneath them. |-

FURTHER READING
Bond, W.]. & Nudgley, )., 1993. Kill
thy neighbowr: an individualistic argument

for the evolunion of flammability. Orkos
738 79=-835

Bowman, D.M.].S., 2000. Australian
ramforests: islands of green m a land of
tire. Cambridge University Press:
Cambridge.

Murch, RV, 1970, Wildland fires and
ecosystemi=—a hypothesis. Ecology 51(6):
1046—1051.

TiM Low 1S A BRISBANE-BASED
BIOLOGIST AND WRITER, WHOSE MOST
RECENT BOOK, THE SEW NATURE,
WO™ THE 2002 WESTRIELD/ WAVERLEY
AWARD FOR EXCELLENCE IN

RESEARC I,

NATURE AUSTRALIA WINTER 2G04
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The very intensity of many bushland fires in Australia suggests that some plants may be adapted
to burn.
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N A DRIPPING AND GLOOMY Ta-
forest m Australia’s Wet Tropies. |
dark

brown kangaroo hopped around

watched as a snall and
on all fours on the torest tloor. Its
tarl was held suspended above the

ground. as 1t didnt want to get x

sotled - the damp leat” mould over

which it foraged. Although many ot the

colourtul frunts 1t was

searchmg  tor were

obvious trom my

vantage p()ll](. SUS-

pended several
metres above m a
hammock. this small
marsupial seemed to
use only 1ts sense of
siell. Tt soon located
a trut and picked 1t
up m ats mouth. It
then <t back on 1ts
haunches and passed
the truit to 1ts hands
with which it turned
the  fruit around

while chewmg oft

the flesh. It then put

the seed back mto 1ts

mouth. hopped a few metres away trom
the tree and. to my everlastung astomsh-
ment, proceeded to plant the seed. It
first scraped away the leat litter with ats
hands. before dropping the seed onto
the bare soil and pushing it mto the soil

with 1ts nose. using a series of body

THE AVERAGE
adult weight is
a mere 520 granms,
only one-hundredth
the size of the iy
largest kangaroos.

convulsions to give 1t extra force. I'he
ptual was  concluded by - carefully
replicing the hiteer over the now —plant-
ed seed. each imdwidual leat and twag
bemg picked up i its mouth and placed
over and around the site betore 1t was all
patted back mto place with both hands.
As the animal hopped away and out of
aght. 1 sat back m my hammock. shook
head

dd

annnal just plant a

my and

thought. that
tree?

The anmmal 1 was
observing. as part ot
a long-term  study,
was @ Musky Rat-
kangaroo (Hyp-
siprymmodon moscha-

Musky  Rat-

kangaroos or “Hyp-

LHis).

are  currently
considered to be the
sole extant members
of the tamily Hyp-
siprvinmmodonndae.
and are by tar the
smallest members of
the kangaroo super-
fanuly (Macropodoidea). the average
adule weighe a mere 320 grams. only
one-hundredth the wize of the largest
kangaroos. Unlike other kangaroos.
Musky Rat-kangaroos run on all fours.
have a hallux (opposable first toe on the

hind foot). and regularly give birth to

The author inspecting fruitfound along 2.1 kilometres of transects. These transects were walked
monthly to monitor the availahility of fruit and to determine in which ones Musky Rat-kangaroos left

their tell-tale teeth marks.

28

along with

twins. These characteristics.

kimgaroos m the wild,
shy nature and dense
o Austialia’s tar e
through regular trappn
tracking, spool-and-hne

24
MATURT AUSTIAI CINTHR =



observation and taecal analvsis, [ have
been able to prece together much new
mtormanon about this secretive animal.

Musky Rat-kangaroos are primarily
frugivorous and eat a wide variety of
fleshy truits of all shapes, sizes, colours
and structures, [ compiled a Iist of 39
species that Musky Rat-kangaroos con
sutted 1 one 300 x 300-metre area,
which mcluded large species such as
ramtorest gourd  (Irychosanthes sp. Mt
Blush  Walnut
(Balschmiedia volckii), Waterguim (Sy=y-

Lewn),  Boonjie

guim  gustaviordes)  and  Ivorvwood

(Siphonodon — membraneceum); — small
species such as Rough-barked Satinash
(Syzygusm  trachyphlonon) and  Lignum

{Awstromyrtus dallachiana); and many in

MATURE AUSTRAIIA WINTLR 2004

between mcluding well-known species
such as Blue Quandong  (Elacocarpis
grandis) and Banana big (Fieus plewro-
carpay, and less-well-known species such
as Austrobatleya (Austrobaileya scandens)
and  Plum  Boxwood  (Niemeyera
prionfera). They also consume nverte
brates and the truiting bodies of tung
that grow out of rotting logs and the leat
htter. Musky

drink water trom pools that collect n

Rat=kangaroos usually

hollow logs or Jow tree torks and do not
need access to free~tlowing water.

Fhe acovities durmg o Musky Rac
kangaroo’s vear are largely deternnmed
by seasonal changes i the abundance ot
the forest belhind Mt Bartle
study,

fruits. In

Frere, where 1 conducted nn

Musky Rat-kangaroos are fastidiously
clean. They rarely have any ecto-parasites,
constantly groom and manage to avoid the
numerous leeches that abound on the forest
floor. When hopping they hold their tails out
above the ground and even when ‘sitting’ on
their hind legs, only the tip of their tail
contacts the forest floor.

Muarch to August was the period ot
tewest fruits and a tmme when Musky
Rat-kangaroos lost weight and had high
levels of mortahity. Invertebrates, while
consumed at all omes, were sought
mostly during the imddle of the vear
when  fruits were tew. Fungr were
sought most frequenty during the late
wet season when thev were most abun-
comcided with the

dant, which also

start. of the low-truiting period. The

29
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Musky Rat-kangaroo

Hypsiprymnodon moschatus

Classification
Superfamily Macropodoidea, family Hypsiprymnodontidae.

Identification

Small (about 520 g), dark reddish brown kangaroo, with naked, scaled,
prehensile tail used for carrying nesting material. Hops using both hind
and forelegs on forest floor. Hind foot has a hallux (opposable thumb) not
evidentin any other kangaroo.

Habitat and Distribution

Tropical rainforests of north-eastern QId from Wallaman Falls (near
Ingham) north to the Big Tableland (near Cooktown), from sea level to
1,400 m altitude.

Behaviour

Solitary and promiscuous. Produces 1-3 young (usually 2) per year. Young
evicted from pouch in Oct., when they are cared for at maternal leafy nest
on forest floor. Each individual has several nests in use at any one time.
Active by day, shelters in nest at night or during heavy rain.

Diet
Fleshy fruits, litter invertebrates, fungi, and occasionally seeds and
flowers.

change i abundance of fruits was enor-
mous. In 1991, tor example. the bio-
mass of fruits avatlable to Musky Rat-
k.mg\lmm was 2,000 times greater dur-
mg the peak than m the low period In
the next, more fruictul vear. the pc’.lk s

. an
truit bromass was 300 times greater th

. -ron
the mmgll. and the annual Plt’d“‘[
P]‘L‘ VIOUS

ten tmes that ot the
J]ld

nearlh

Fhese enormous seasondl

vear
availability

vearly  difterences i food

.
have far=reaching mplicanons tor d

lite history of Musky Rar-kangaroos

One ot the most obvious glmngc"i”l
Flvpas s m male reproducnve CO”‘lI
tion. measured by the size of the et

fance

I noticed that, as fruit abunt y
. s . e

mcreases through the dry seasor ,
) n NYA

testes ot males more than “llplc !
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and seem to dangle uncomfortably
between their legs. Theyv remam large
from October untul March or April,
when, comcident with the decline m
fruit avalability, they shrink agam. Dur-
g the period of enlarged testes size,
particularly m the early part of the
breeding season, the normally tolerant
males become more aggressive with one
another, actvely chasing each other
around. Although males with enlarged
testes are present m the populanion for
about seven months of the year, matung
probably occurs only during a short
period from late January to April when
females are receptive

Birth of twins, triplets, occasionally
singletons and even quadruplets occurs
between Iebruary and April, resulung

NATURY
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m the relaovely undemanding voung
bemg carried m the pouch during the
low-fruiting period. However, come
carly October, the young are evicted
trom the pouch. The svnchrony ot
eviction of young was surprisingly con
sistent across all females momy study,
despite a broader pertod m which births
occurred. Young then remamed i a
maternal nest and were periodically vis-
ited and suckled by their mother. After
a short while they began to forage for
themselves around the nest, usually as
sibling pairs. They connnued to suckle
and expand therr wandermgs unul Jan-
uary  when they were weaned and
became mdependent, Some individuals
nmaternal

the

seemed to then leave the

range, while others remamed

(Left) Cable roots and fallen logs become
frequently used highways for Musky Rat-
kangaroos. Individuals were recorded travelling
as much as 60 metres along these highways
without setting foot on the forest floor.

{Above) Musky Rat-kangaroos eat mostly the
fleshy fruits of trees, shrubs and vines after they
have fallen to the rainforestfloor. They also
spend considerable amounts of time foraging
through the litter and debris of the forest floor in
search of a wide variety of invertebrates.
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Unlike all other members of the kangaroo superfamily, the smallest species runs on all fours rather than bounding on its hind legs. However, it is

frequently seen sitting on its hind legs sniffing the air or manipulating food.

general area, creating population densi-
nes of up to five ndividuals per hectare.

U 7HILE IT 1S OBVIOUS THAT THE
Wu\ailabllity of fruits trom raintor-
est trees, shrubs and vines have a big
mpact on the life history of Musky
Rat-kangaroos, the reverse 1s also true.
These dummunve creatures are excep-
tonal dispersers ot raintorest fruits and
seeds, and nival Southern Cassowaries
(Casnars casuarngs) and Spectacled Flv-
mg-toxes (Preropus conspiaillatus) n the
range of fruit sizes they disperse, As |
watched the Hypsis going about their
daily busimess, 1t was soon clear how
they achieved these vital services.

Often,
approached a truit fall, another Hyps
would already be feeding there. Usually,

when an mdividual

the anmal already at the truie tall picked
up a fruit and ran oft to consume 1t m
peace, The newcomer then had a short
ume to forage before the first animal
came back, having timished 1ts meal and
Then the roles

wanting another.
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reversed and the newcomer would pick
up a frut and depart to eat n peace.
T he seeds of the fruit were occasionally
consunted as well (10 per cent) but
most often they were dropped on the
surface ot the litter or cached (hidden).
s resulted 1m seeds

pattern marry

bemg carried between 5 and 68 metres

(mean = 17 metres) awav trom their
source
Musky  Rat=kangaroos also  practise

what 1s called ‘scatter-hoarding’. which
for I4ypsis mvolves removing a truit or
seed trom a source and  temporarily
caching 1t by burving it, on its own, as
described earlier. Caches are generally
scattered m a wide area around  the
source. I'his behaviour 1s common to a
range ot ground-=dwelling mamuals m
tropical and temperate areas around the
world. Most scatter-hoarding mammals
are rodents and mclude agouties,
acouchies, squirrels and manv  rats,
mcudimg the Guant White-taled Rat
(Ulromys  candimaculatus) ot Australia’y

tropical torests. The Muskv Rat-kanga-

roo 1s the first marsupial known to scat-
ter=hoard fruits and seeds, although it
now known that Brush-tailled Béttongs
(Betrongia percillata) do 1t too.

Ihe fruits and seeds are hoarded m thy
manner as a short=term storage so thi
they can be re-found and consumed ata
later date, Muskv Rat-kangaroos tend ©
revisit their caches very rapidly: probablf
because the fleshy fruies: they tend 0
store are quick to deteriorate. It my.
experiments most of the caches were
revisited within three days of being
established and after thar they were 1ot
revisited for the two months of my mefs
rc-co\'t‘&‘d|
partially eaten and re-cached up 10 three
tmes. wiath the seed alwavs lett puriedat
the end. Because many caches remaii€
un-retrieved and Musky IR at-kangaro®®
only eat a sinll proportion of seeds. thelf
' 2 large nuii®
digpcrsf‘
e

iworig.  Some  caches  were

cachmg behaviour results
ber of seeds planted or
throughout the forest. | estunated th :
be up to about 1,000 per hectare 11 t

. HOSIVE
peak frmung month. which has po
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consequences for the plants whose seeds
are being moved.

Native rats consume  seeds from the
fruits of many species also eaten by
Muwsky Rat-kangaroos. resultmg
fewer seeds available to germmate for
those plants, [n some mstances experi-
ments have shown that rats may cause
100 per cent miortality for the seeds of
certam spectes. My work showed that
the scatter-hoarding behaviour of Hyp-
sis reduced the predation levels on these
seds and sigmficantly mmproved their
chances of surviving to germmation—
by three to seven per cent, depending
on the species, In my experiments,
rodents consumed all seeds lett on the
airface of the leat htter. Only those
seeds buried i the manner ot a Musky
Rat-kangaroo cache survived. and for
one plant species. only seeds carried
away from the parent and buried sur-
vived. Those buried under or near the
parent remained undisturbed by rats but
succumbed to fungal attack nstead.

TUDIES AROUND  THE WORILD
Whave demonstrated that seed disper-
sal and predation are crincal processes
mamtaming the dwversity of plants n
tropical forests because of their impacts
on the next generation of plants that
establish. It 15 often only through the
acnons of seed-dispersing animals that
new plants are recruited mto the popu-
lanon. Seed and seedling predators, and

TUits of the rainforest come in a

Preference for the large and jui
naw,
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that
species doesn't dommate a particular

diseases, often ensure any one
area. Seed  dispersal.  combined with
mortality trom predators and diseases,
helps mamtain the incredible diversity
seen m tropical raintorests. The caching
behaviour of Musky  Rat-kangaroos
clearly conveys sigmticant advantages to
the plants whose seeds are dispersed by
allowmg a higher proportion to escape
tungal attack and predation than would
normally survive. In addition. Hypsis
carry and cache fruits and seeds of all
sizes. up to the largest m our forests, and
so play a major part i maintaming or
directing the structure ot the forests i
which they lLive.

Musky Rat-kangaroos are one of only
three frugivores that are able to disperse
fruits of all sizes, but they offer a umque
service by burving seeds throughout the
torest. Also like many other frugivores.
Hypsis tend to disappear from all but
the largest tragments of torest. This
means that the seed dispersal services in
most forest fragments are deteriorating.
Australia’s smallest kangaroos have a key
ecological role m the recruitment of
plants and the maintenance ot diversity
in our tropical torests. Fortunately, they
appear secure i our World Hertage-
listed torests and large national parks n
the Wet Tropics. Yet how their absence
will affect many small ramforest frag-
nments 1 the long term remams to be
seenl.

FURTHER READING

Johmson, PN, & Strahan, R., 1982, A
further description of the Musky Rat-
Kangaroo, Hypsiprymnodon moschatus
Ramsay, 1876 (Marsupialia, Potoroidace),
with notes on its hiology. Aust. Zool.
21(1): 27-46.

Dennis, A.[. & Marsh, H., 1997
Seasonal reproduction in musky rat-
kangaroos, Hypsiprymnodon moschatus,
a response to changes in resource availability.
Wildl. Res. 24: 56 1-578.

Denms, A.[., 2002, The diet of the musky
rat-kangaroo, Hypsiprymnodon
moschatus, a rain forest specialist. Wildl
Res. 29: 209-219.

Dennis, A.[., 2003 Scatter-hoarding by
musky rat-kangaroos, Hypsiprymnodon
moschatus, a tropical rain forest marsupial
from Australia: implicattons for seed
dispersal. . Trop. Ecol. 19(6): 619-627.

DROANDREW . DENNIS 1S A
RESEARCH SCIENTIST AT CSIRO
DIVISION OF SUSTAINABIE
ECOSYSTEMS AND 111E R AINFOREST
COOPERATIVE RESFARCH CENTRE
BASED Al THE TROPICAL FOREST
RESEARCH CENTRE ON THF
ATHERTON TABLELAND, QUEENSLAND.
HE IS CURRENTIY RESEARCHING THE
PROCESS OF SEED DISPERSAL IN
AUSTRALIA'S TROP ICAL FORESTS.

wide array of colours, shapes and sizes, and Musky Rat-kangaroos eat species from the full range. Although they have
cy fruits, they also consume some very small species and some that have dry corky flesh, as well as firm seeds that
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HE SUN IS JUST HIGH
enough to litt the fog.
revealing  gramte  rock
outcrops scattered

across a sea of grass and
mto the torested nature reserve bevond.
The rocks are shghtly warm to touch
and the tist of the Cunnmghan’s
Skinks emerge from thewr deep rock
crevices, Soon groups ot hzards of vari-
ous sizes are sunnmg themselves on
many  of the outcrops. I wondered
whether the mdnadual hizards  that
lumped together did so by acaident or
on purpose. In other words, did the
particular hzards m a group just happen
to stumble across the same cosy out-
crops, or was there something more
complex gomg on? I was mungued by
the possibility that these skinks were
tormimg social groups, a sitwanon not

otten assocrated with repules. T also

wanted to know whether clearmg ot

mtive vegetation around the hzards’
rocky outcrops attected their abihty to

Breeding pairs of Cunningham'’s Skinks are incredibly faithful to one another, both within seasons and over several years
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move between sites, which would
turn intfluence group structure. S0
began my long-term study ot Cunning-
ham's Skinks (Egerma cunmnghami) on
the Central Tablelands of New' South
Wales, comparing skinks ving m a nat-
ural vegetated reserve wath those m an
adjacent area that had been cleared over
70 vears ago. But tirst, to catch some
skinks.
When

Skinks sun themselves, 1t 1s mevitable

groups of  Cunnmgham’s
that, as vou approach, at least one will
raise 1ts head and look vour way. Soon
all the skinks

home. wedgimg themselves snugly mto

will make a dash for
deep crevices. Given that these hizards
are almost mpossible to sneak up on, |
had to capture most of them m traps,
atter which | recorded their location,
marked them with a microchip. took
therr body measurements, obtamed a
siall tissue sample trom the up ot their
tul, and then returned them to the
crevice from which they were caught.

After tive years of fieldwork it bec
clear to me that (immmgham‘ss
occupy the same crevices for lofl
pertods. | marked over 400 lizards
of these. only a few adul males
seen to move between rock oute
Many of the otlspring born ingo 2
were also staying at home, at Jeg
much ot"the five to six years 1t tak
reach matunity. It seemed likely thy
parents would also be in the g
group. To test whether this wag the ¢
and to discover more mtimate aspec
these lizards™ hves, | analysed the D
from the tssue samples.

Atter | 1denutied the parents of
200 immature hizards, a picture of
matimg system and ki structure wig
the groups began to emerge. It beca
apparent that, during the breeding
son,  Cunmmngham’  Skinks are
tarthtul to therr partners with onlyal
proporton ot males (14 per ce
squeczing m an affar. Even more s
mg was the degree o which the

M



Cunningham’s Skinks have favoured basking
sites, at which they will often spend much of
the day.

lizards are faichtul across seasons. with
many pairs staving together for three or
more years. Long-term monogamy n
lizards appears to be rare, although
recent research 1s indicating that 1t may
be prevalent m other Australian hzards.
particularly  those belonging to the
genus Egernia and some closely related
skinks such as the Sleepy Lizard ( Tiliqua
migosa) [see “Sleepy Lizards: Pared tor
Life”, Nutiere Aust. Sununer
1996-1997;.

Long-term monogamy wasn't the
only unusual feature of Cunmngham’s
Skinks. Withm cach rock outcrop |
tound there was usually only one breed-
g par: And where were the oftsprimgs?
As suspected, at home with the par-
ents—a ftanmily-group structure, more
typical of many birds and mammuals.
Most rock outcrops supported large
aggregations of hzards (up to 27), which
consisted maostly of nnmature siblings
born over several years. The findig of

long-term famly-group structuring na

NATURT AUSTRALIA WINTIR 2004

The amount of dispersal in Cunningham's Skinks was assessed in both deforested and naturally
vegetated areas.
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are surprisingly fastidious when it cones

to_forming relationships and only

an wnrelated mate will do.

hzard changes the way we view these
uimals, which traditionallv have not
been thought of as bemg particularly
Socal’s At this stage. 1 haven® mvest-
gated what advantages there may be tor
Cunmmghani’s Skinks to mamtan such
long-term groupings, although research
on other Lgcrma species provides a clue,
Benetits may mclude having many eyves”
on the lookout for danger. or it’s possi
ble that cuddling up on cold winter
mghes may act as a thermal butter, pre-
venting body' temperatures dropping to
lethal Tevels. Interestmgly. in the Black
Rotk Skik (E
dence tor an mdirect form of parental
care. Young Black Rock Skinks are less
likely

saxarnlis) there 1s evi-

to be attacked by an unrelated

hizard lurkig within their terrtory af

[llL‘ll' ll]()[hCl' 1S PI'(‘\(‘HI.

ND WHAT OF THt DIFFERENCES
between skinks from the native
and cleared populations? For manv ani-

mals. changes to the environment (such

i deforestation) between suitable habi-
tat patches (i this case the rock out-
crops) can alter an idwidual’'s abihity to
disperse. often with detrumental “tlow-
on’ ettects that lower the whole group’s
survival. Given the generally Tow levels
ot dispersal - Cunnimgham’s Skinks, |
wasn't sure whether dispersal - detor-
ested habitat would be any diftferent to
that 1 the natural habitat. The genetic
analvses, however, showed that adult

hzards were dispersing less i deforested

habitats. mcreasing the proportion ot

near relanves withim the same and on
nearby rock outcrops and the numbers
of adults withm groups

Breeding  between  close  relatives
(imbreeding) can result in ottspring with
less chances of survival. 2 particularly
worrying prospect for Cunmmghamy’s
Skinks f they torm such long-term
parterships. Nonetheless, Cunnimg-
hams Skinks are surprismgly fasudious
when 1t comes to tormmg relationships

and only an unrelated mate wall do, So.

A group of full siblings captured within the one rock crevice, Cunningham's Skinks form long-term
family groupings, usually compnised of a faithful breeding pair and several age-cohorts of offspring
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despite inereased risk of mbreeding

detorested  habitats,  Cumnnghams

Skinks appear to have evaded this par-
ticular problem. The genetic data &8¢
no mdication ot any more mbreeding
i deforested habitats than m the naie

> .70
al vegetated reserve, At Jeast tor the

or so vears of detordstation. ree ognitiof
and strong avoidance ot matng with
close kin has pm\'ldcd a hutter against
the problem ot inbrecding !

It makes tor Cunningham®
Skiks to have the ability o

with whom they

SENSE i
e choose

their

lu’CL‘L{ aven
artnel

long-term mvestment m one P 3
winle Iiving within groups u)n[.unll‘::
y But how do the
i mpor

relanved

many close relatives
do 12 Scene s likely to play

rec ():_r‘nl\lllf_’, o
Skmks W

with cloxe

tant  role 1n
Whether  Cunnmghans
familiarity to avord breeding

o wit
) sys Wi
relatives (such as brothers orsit

l\[[l{

|
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Deep rock crevices are the favoured retreat site
tor Cunningham’s Skinks. Such homes are well
insulated against climatic extremes and

provide good protection from predators.

which they lived betore matunty). or

some means to adenofy true (genetic)
relatedness, 15 not yet resolved.

Fhe ability to recognise relatives or
group members has also been shown
other Fgernia species. In the Gidgee
Skink (12 stokesti)., for example. mothers
md ther offspring ¢can recogmse each
other via scent. Intngumgly. several
Fgerma species, meluding Cunmmng
ham's Skink, tend to pile then scats near
thewr retreat sites. In mammals, scat pil-
g may serve a varety ot social fune
vons, such as terntory markimg. It
could be that scat piles are simply
tormed at tavoured morning basking
sites where the hizard first reaches the

required temperature to detecate, How

NATURE AUSTIRALIA WINTIR

Cunningham's Skink

Egernia cunninghami

Classification
Family Scincidae.

Identification |
Snout-vent length 250 mm, tail same length. Colour variable, often brown
to black above with white to yellow blotches. Spiky scales.

Habitat and Distribution
Rocky areas in south-eastern Aust. from southern Qld to SA.

Biology

Long-term monogamy and stable family groups. Females viviparous,
having up to 1 litter/year (usually 4-8 young) during summer. Adults
omnivorous, with vegetation comprising large part of diet.
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(Above) An adult Cunningham's Skink with its young, approximately three months old. (Right) Cunningham’s Skinks appear to have good vision an

heavily on sight to avoid predators (and researchers!).

ever, 1t 18 allunng to consider scat piling
as having a social tuncuon—a possibili-
v Cunmngham’s Skink. and other
Egernia species, where individuals can
diseriminate bevween group and non-
group members on the basis ot chenmi-
cal cues wathin scats.

So far. stubborn reluctance to breed
with close relatives has protected Cun-
nmghams Skink  from the  potennal
mbreedimg problems that could have
arsen after detorestation. Nonetheless,
m the longer term this could pan out to
be a double-edged sword: strong avord-
ance of breeding with close kinn con-
Junction  with reduced  dispersal may
leave more adults without mates. The

family-group  structurimg - these
lizards pomts to the importance ot dis-
persal i findimg 4 mate. Stranded on
rocks with only close km, these hizards
stll appear to ke the moral high
ground, preferring total abstinence than
pairing up wiath a relanve. In deforested
habitats,  conunuing

close relavives would make tinding o

accumulation ot

mate an increasingly - ditticult  task.
However, while clearing ot native veg-
ctanon mhibits adult dispersal overall.
deforestanion also seems to be forcing
some lizards (mostly males) to “jump
rock” m search ot an unrelated mate.
For the tme bemg. 1t appears that in
deforested  habitats enough  breeding
pairs have set up homes of their own tor
there to be no major impact ot tree-
cleanmg on birth rates. Even under
stress” imposed by habitat change,
many Cunmngham’s Skinks manage to
achieve what some of us strive ftor-—
fachtul  partnerships within a stable

fanuly houschold.

FURTHER READING

Chapple, 1G5, 2003, Ecology, life lirstory
and behavor i the Australian scincrd CCn s
Egerma, wath comments on the evolution
of complex socahiry. Herp. Monog. [7:
146 151.

Story, AL, Sunnucks, PP, Briscoe, DA,
& Cuandnen, M.Co, 2001 The nnpact of

habitar fragnentation on dispersal of
Crnningham's skink Egernia

cunmnghami: evidence from allelic and
genotypic analyses of nicrosarelhtes. Mole
Ecol. 10: 867-878.

Stow, A.J. & Sunnucks, P, 2004. High
mate and sye fideliry in Cunninghams
skinks (Egernia commnghamy m i
and fragmented habirar. Molec. Ecol.
13: 419430,

Stow, o] & Sunnucks, 12, 2004,
Inbreeding avoidance in (fnullir(qlhllﬂ}
skmks (Egernia cunninghann) m
natural and fragnented habirar. Molec.
Ecol. 13: 443=447.

DRADAM STOW CoMmpLETTD His PH:
ON THE JMPACT OF HABITAI
FRAGMENTATION ON CUNNINGH
SKINK AT MACQ UARTE UNIVERSIT
FHE SCHOOL OF BroLoOGICAL ]
SCHENGCES, WHERE HE CONTINUES HIS
RESEARC H INTO POPULATION
GENETICS, AND REPTILES.
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PUT ONE FOOT INTO L
stream and gasped. v was the wet
season 1 tar northern Queens
land and 1t was hunud and hot.
Nawvelv, T had assumed that the
water i Tregothanaan Creek would be
warm too, but it was unexpectedly ey
I braced mvself and slowly waded across
the swollen creek towards a fallen log.
The algae-covered river rocks were ship-
perv. My sandals didn’t help. They were
heavy i the current but 1 was reluctant
to take them oft. ridiculously paranond
that I might wead on a treshwater scor-
prontish. As | reached the partally sub-
merged log. my fear was quickly
replaced wath delight. Gazing mto the
water, | tound myself captivated by the

shimmer of golden scales. the display of

flashing fins. and the gheer from an
unmstakable pair of tmy eves that were
as blue as sapphires.

The Pacitic Blue-eve (Pseudomugil sig-
nifer) 15 a smalle colourtul treshwater fish
found m coastal river dramages across
much of eastern Australia. Male blue-
eyes are larger. more colourtul and have
longer fins than the females. Males are

The igmale Pacific Blue-eye in the foreground on the right is not concerned with the fi
more interested in a male that can deliver high egg-hatching success

aa

also nghlyv territornl. In fact. the dis-
plav I saw at Tregothanaan Creek was
sparked by a male that had ventured
mto the territory ot another. In
response. the territory owner had swum
out from the log towards the mterloper
with his fins outstretched like the sails of
a vacht. Such displays are trequent. as
males compete wiath one another over
spawning sites. The loser s mevatably
driven awav. his fins trailing behind hnm
m deteat.

Females swin close along the water’s
edge. mspecting males along the way
Males court fenmales by ulung  thewr
bodies forward and flashing thewr fins as
they try to entice them towards thew
territories. If the male 1s successtul in
his eftorts, the female will tollow him to
his territory and scatter her eggs among
aquatic vegetatton, winch he promptly
fertthses. Males care for the eggs by
detending the spawmng site. All of
these behaviours attracted me to blue-
eyes. They would. 1 suspected, make
superb study animals for testing some
key assumptions in the tield of sexual

sclecnion.

ghting prowess of the two competing males on the left. She s

Tregothanaan Creek in far northerp
Queensland—one of many streams ip norther,

Australia where male blue-eyes holg territnri:
close to the water's edge and feverishly court i
passing females.

IN MANY ANIMALS, 11 1S O} I'EN THE
males that are the more tlamboyane
looking sex. Some may possess form
dable weapons such as antlers or spee
tacular ornaments like the Peacocks
tail. How do these traits arise and wh
do they mean? We know that the evo
lution of claborate male traits is driy
by two processes: competition and mat
choice. Typically, 1t 1s the males that do
the competing and females that do most
of the choosmg. Male competition
selects for trmts that are 1mportant 1
asserting  dominance over rivals. By
dominatng their opponents, winner
hope to gam better access to temales or
the needed to atnag
them. Female mate choice is believed

best resources
lead to the evolution of traits that reves
umportant mtormation about the qual
tv of potential suitors, such as goo
genes or parenting skills.

==
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be ¢ Hmplementary ac all. It makes sense
thyt fe

: males could rely on entrely dit

S cues to those that signal fighting
by F

they, pecially
0es 1t re

fenialps

it fightung  prowess
flect quahiey i terms of what
want

predictions “m

The

| deaded to test these
¢ the Pacihic Blue-eve,
al

| used tor these experients

HNE e
¢ Iom Ross Creek—an unassum-

]n-i
: suddy tishiig hole i the middle of
OWnDavi] ] » .

nsvi]l aty, Male Pacihe Blueseves

fr{m
' this purticular creck sported the

N
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! Two male Pacific Blue-eyes. The fish on the

Jongest tins of any that | had come

Jcross. The tins of some ot 1my males

raited behind therr bodies like stream

ers. Theyv are so beautitul that any

AQUATISTS keep them as pets Towsville
blue-cves look so ditterent from othae
populations that some people tnk they
could be a different species, FHowever,
results of genetic work conducted dur-
mmg my Phob. mmdicate they belong to
[hl‘ Canie genetie group or clade as otha
northern Queenshind populations

right has his fins folded in normal swimming
posture. When males are displaying, they
deploy their fins like sails as shown by the
male on the left.

The Townsville fish were super easy
to catch and I didn’t even have to get
mto the water. | sunply crouched on
the bank. lowered my dip net. dropped
a few bread crumbs on the waters sur-
face and wanted tor the fish to come to
me. Once | had them m the net. the
fish were sorted, placed m bags with
water and oxvgen, and treighted back
Canberra. My

charges setded quickly to hfe m aquaria

to the lab m captive

and 1t was soon ume to get started.

SHOULD FEMALES
always prefer to mate
with dominant males?

Recent studies

SUggest not.

S TUDIES OF MATE CHOLCE 1N FISH
tvprcallv: measure what are known
l hl\

involves offermg a female the opportu-

15 Cassocuation  preferences’

niey to CI]U()\L‘ I‘L‘[\\CL‘I? WO o mord

males contined - sepaiate compare-

ments behind a pane ot glasse This
‘window=shoppimg’ techmque  sounds
extremely aratical but e scems to
work. females that spend more ume m
front ot a particular nuleS compare
ment will also spawn sooner with that
male compared with tenules thae are
patred with a male she did not nke, sug-
that assocition

gesting preterencds

reflect o fishs true matng mtenaons,
Perhaps the biggest bonus ot experi-
mental fab work s that 1t places me ma

much better position to disentangle the

a1
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(Lekt) Two male Pacific Blue-eyes sparring. True to their name, these males clearly show the radiantly coloured blue eyes that give this group of fish
their common name. (Above) A male Spotted Blue-eye (Pseudomugil gertrudae) courting a female. Like the Pacific Blue-eye, males use courtship to

entice females to spawn.

mechamsms of sexual selection.

My experimental design needed o
separate: compention and mate choice
mame and space. Often the two forces
Operate contemporancously, makimg 1t a
challenge to determine thewr relative
contributions, For example. how can
we be sure that a female really did pre-
fer the dommant male and wasn't sim-
PV prevented. by that male, trom realis-
g her trye matng preferences tor a
Potentially 1yope
nate,

attracave, bue subordi-
The

enough: | needed to

suitor?
Straghtforwarg
Measure ferqy
same

answer  seemed

ale preterence while, at the
time, preventng males trom imter-

te
"g with one another

Fir
st a
o I staged encounters between
dles

by "“0“"11.'. them o compete
()Vc)-

a Smole * : ;
of o mgle mop’ made from strands
aryhic Yarn ned ott

Trore 3
Ops simulyre
are

at one end. Such
sPawnmg territores and
2 traditiony)

o device used by aquarises
ge

t 3 "
Higie Pet blue-eves to breed at

Nay(
I’
BAUSTRALIA wiNTRR 2004

1

WHERE A FEMALE
was free to choose
without any risk
of harassment or
coercion, female
blie-cyes did nor
choose the males

that had previously
won _fights.

home. 1 found that the winning (domi
nant) males were larger than their oppo

nents and they also had the longest fins.

I'his was hardlyv a revelanon. In many

anmmals, Larger males end to beat small

(4 F ()pp(\llk‘“l\.

However, having worked out that bng
males wath longer tms were the best
fighters. the next step was o see
whether males with these same o
were sexter to females. In other words.
did fenales really use the same cues
important m signalling  dommance to
choose their mates? Males were placed
in adjoining compartnents separated by
4 black plasue partiion that prevented
them from seeing and mtertering with
one another. The fenale comparnment.
however, allowed the female to see and
mteract with the males that she iked

In an environment where a temale
was free to choose without any risk ot
temale blue-

harassment  or coeraon.,

eves did not choose the males that had

previouslv won fights, This was cons

trary to  tradional aswumptons that
dommant males are sexy and 1wy
extremelyv excited by the resule: Bue

errmyg on the side ot caunon, | decided

to test another posibibiy. Maybe

a9



orwm:nS ON OTHER SPECIES OF FISH
show that courtship may be a valuable cie

to_females in selecting good fathiers.

temales can't tell which male 15 a better
tighter based on physical appearance
alone. Mavbe temales really do prefer
donumant males but actually need to see
some fightng tor themselves.

Studies on other anunals have docu-
mented izarre mstances where temales
dehberately stage or meite competion.
For example. m Red Jungletow] (Gallus
gallus), just a simple cackle trom the
temale v enough to send two vl
males: mto combat. The temale then
patiently waits for the fight to end and
mates wiath the winner. This, however,
does not appear to be the case m blue-
eves. In g separate expenment. | decid-
cd to compare temuale preterences tor
two males before and atter she had the
opportumty to witness the males hght.
Unlike Red Jungletowl. temale blue-
As Dbetore.

C\WCS WeTre Not VOveuristic.

Pacific Blue-eye

Pseudomugil signifer

Classification
Family Pseudomugilidae.

Identification

Small (< 6 cm) freshwater fish. Males lar

elaborate fin extensions.

Habitat and Distribution

Common in coastal drainages across eastern Aust.
north to Cape York. Occurs in variety of habitats from
swamps, tidal mangrove creeks, estuaries and offshore ;

Biology

Breeds all year round with a peak during summer
breeding, males defend spawning sites close to water's
females. Pairs spawn after elaborate courtship with fe
their adhesive eggs. Eggs take several weeks to hat

temperature.

90

large males won the hights but they were
not preferred, either before or after
temales had the chance to see them
fighting. So 1f 1t 1n't fighung prowess

that females are lookmyg tor. what 18 1t

that makes preferred males sexy?
Preterred males spent more  time
courting temales. Studies on  other

species of fish show that courtship may
be a valuable cue to females m selecting
vood fathens. In damseltishes. for exam-
ple. courtship mtensity 18 correlated
with a male’s condiion. Choosing
males that are m good condiion s
mmportant because males must invest
considerable energy m guarding eggs.
Morcover. nules m poor condinon
could end up caung the eges or the
babies. as demonstrated m several
species of Japanese cardmalfish. 1 decid-

ed to compare the egg-hatching success

ger, more colourful and possess

from southern NSW

rainforest streams to
slands.

months. During
edge and court
males scattering
ch depending on

ot preterred and non-preferred mates

Females were allowed o par with

L'l[l](.‘]‘ [hk‘ll' }‘11‘&‘]'1'(‘(1 SUltor or []]Q ol
they had rejected  durmg the mae

chowe After  they had

expernnents
spawited, the females were removed
then tested the males” guarding abilte

)8
bv mtroducmg anocher male mte J
QLS
tank to act as a potential nest challert
Atter wen days

t
h)
counted the nwmber of embrye®

and  egy predator

e WHE
compare  cge-hatching  sucees
gt ¢ aferid
guarded by preterred and non=pre e
i mue |

males. It tums out that preteries

NATLIR [ AUSTR ALIA WIS
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a»tu-;‘n\ brought more of a temale’s eggs
10 the hatching stage. So females were
Uit courtship as a cue to choose good
fathers! And what about hatching suc-
fess when ¢

ggs were guarded by domi-
Nt versts subordinate males? I thiy
regard, 1 tound that dominant males
?ittu“”v nade mediocre fathers, as they
tl:d ot achieve beteer hatching success

M subordingtes.

My 3

| studies suggest that, contrry to
aditiony) e

| WS, male donnmance s not
cCess,) Y =
rly ge XV because nglmng Prowess

does -
aways reflect what females

not

AT L
M AUS T A LA WINT I 20

want. Instead. temale blue-cves would

rather mate  with  potentially  good
tathers, chosen on the basis of the ume
and cttort spent woomg them. Pérhaps

there’s a lesson i that tor all ot us

FURTHER READING

Berglumd, A, Brsazza, A& Pilastro,
A, 1990 Avnaments and ornamcness an
evolutionary explination of s of dual
utiliry. Biol. [ Linn. Soc 38 385-1399,
Orvamgtrom, A& Forsgren, 1., 1998
Shoulid females prefer donmnant malds?

Two colourful male blue-eyes (Pseudomugil
cyanodorsalis) threaten one another.

Trends Ecol. Lol 130 498-301

Hong, B.B.M., 2004 Superion I;th( E
nuike mediocre fathers e the Paafic Buc-
eye fish. Anine, Behav, 678 383-590)

Bo B3 M, WoNG IS A PHED, STUpeNl
AL THE AUSTRATIAN NATIONAL
UNIVERSITY WORKING ON SEXUAL
SELEC TION IN THE PACiRC Bruir-eye,
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WHY SHOULD FAIRY=-WRENS
EVOLVE THE ABILITY TO DETECT CUCKOO

CHICKS WHERE OTH

ER HOSTS HAVE NOT?

CUCKOOQOS
& WILY

BY NAOMI LANGMORE

ENTION CUCKOOS AND
vou numedately think

of birds that lay therr

cges birds’

other

nests, abandonmg them to the care of

the foster parents. However, this endur-
mg mage ot the cuckoo fanuly s based
on the European Common Cuckoo
(Cuculus canorus), and many people are
surprised to learn that, not only are
most cuckoos not parasin¢. but chat
there are cuckoos 1 Australia too. In
tact, Australia 15 home to the most
diverse group ot cuckoos m the world,
rangimg trom the world's smallest (the
17-gram Little Bronze-Cuckoo, Chryso-
coccyx minutillus), to the worlds largese
(the 610-gram Channel-billed Cuckoo.
Seythrops  novachollandiae). Overall, 11
species of cuckoo  belongmg to tive
genera Austraha. One other

spectes, the Oriental Cuckoo (Crcrilus

breed in

saturarus). s a non-breeding migrant.
Of the worlds 136 species of cuck-
oos. only the 54 species i the subtam-
ily Cuculinae are obhgate “brood para-
But of these, 1t can be said chat
world’s

sites .
the females are
birdwatchers. A

among the

temale  will

greatest
quietly observe the nest-building activ-
1es of her chosen “host” species from a
and memorise the

discreet  distance

locanon ot all the nests m the area.
When she s readv to lay an egg, she
chooses a nest i which the host has
already started to lay a clutch. She qui-
etly thes down to the nest, removes one
host egg, lavs a single egg of her own
and departs agam, all i the space ot a
tew seconds. Often this s her entre
mvestment i the torcunes ot her chick,
which s thereatter abandoned to the
care of the host parents.

For many vears there was debate as to

A cuckoo chick uses its flattened back to eject the eggs of its robin host.

a3



whether the cuckoo tad directly mreo

o mto the nest

iy

the nest or placed her eg,
with her bill. This issue was so hotly
debated m Britam that one naturalist,
Edgar Chance. wagered £500  that
direct deposinon was the only method.
I'he debate was lud to rest m Britun
1921
Common Cuckoos laving directly mto

when  Chance  photographed
the nest, In Australia many hosts build a
dome=shaped nest with a small entrance
hole. and some naturalists thought 1t
unlikelv that a cuckoo could it mside
to lav an egg. However, proneering
work by Michael and Leslev Brooker
(CSIRO} in the late 1980s demonstrat-
ed conclusively that bronze-cuckoos Lay
directly mrto the host nest without caus-
mg detectable damage to the entrance.

When the cuckoo chick hatches. and
while still naked and blind. 1t sets about
disposing of 1ts nest mates, Any egg
belongmg to the host is balanced on the
cuckoo’s specaually tlattened back and
lifted up over the edge ot the nest and
allowed to fall. It anv host chicks have
hatched. they are subjected to the same
treatment. The cuckoo chick s lett as

Sypgrb Fairy-wrens cannot detect cuckoo e
dim interior of their dome-shaped nests.

%4

the sole occupant of the nest and can
feast on all the tood brought by 1ts host
parents without competition.

[his parasine strategy carries igh
costs tor the host bird, both in terms of
the loss of therr own ottspring and the
ume and eftort required to rear a cuck-
oo chick. Not surprismgly then. host
birds have cvolved strategies to detend
themselves aganst cuckoos. Many hosts

will mob cuckoos ferociously and
throw anv odd-looking eggs out of

their nests. Not to be outdone, cuckoos
have retahated by laving thewr eggs as

quickly as possible. and by evolving

cges that match the colours and pat-
terns of the host eggs. This escalating

battle of ever better tricks by the cuck-
oo. and ever better detences by the
hosts, 15 a classic example of a1 “coevolu-
nonary arms race’.

Now we come to a puzzle. Although
many hosts show remarkable skill at dis-
crimmnating between  their own  eges
and cuckoo eggs. any cuckoo chick that
makes 1t through to hatching s accept-
ed unquestionmgly by the host parents.

Hosts mvarably rear the impostor even

9gs. perhaps partly hecause of Poor visibility in the

though 1t mav grow to over ten tmes
thewr own size. This has been one of the
biggest challenges to explun m the
study of coevolution between cuckoos
therr Wy hovts

evolve such skill at recognismg subtle

and hosts should

ditferences i foreign eggs. vet tall short

of recognising a grant, ahen chick?

HopsHELDS
(Chrysowa)X

hasalis) m Canberra has proy 1ded some

UR  STUDY OF

Bronze-Cuckoos

answers to this puzzle. The primand
hosts of Horstields  Bronze-Cucko®
are tarrv-wrens [ Maluris spp.J. Rebeecd

y.- - N | . Jd
Kilner (University of Cambridge) &

Many [<IL‘I](c‘d
Jdl the Supett
nests 1 Camps

nd observe the

L. with the help o

rcw.n'chcr\ Monitor

Fury-wren (M. cyanc
bell Park. Canberra,

- b
response of fairv-wres to parasiosm
e
cuckoos. Fairvewrens build dor
. 2N,
shaped nests ot erase ind spider webs

NATURLE AUS A WINTER =




Imed wath feathers, thistle down or kan-
84100 tur. They are usually tucked low
n grass tussocks. clumps of everlastings
or dense bushes. In Campbell Park the

fav > s :
vounte nest site 15 a thorny clump ot

Sweet Briar (Rosa rubiginosa), ensurmg
that we get thoroughly pricked and
Kritched with every nest we check, It is
all worthwhyle though, when a routine
nest cheek reveals the exhilaraning sight
of a2 cuckoo egg nestled ;

amongst the
firy-wren s

For -

Br ther body size, Horstield's
ONZE-C e brnne

A 12e-Cuckoos lay a relatively small
y R 5

8 Which closely matches the deli-

Cately ¢

I peckled cggs of their fairv-wren
105t

['he cuckoo egg is the same

. Pattern and wadeh 4 the tarry-
Wren (STES

ctect the
tonaly. |,
laboug ¢y,

CO]Ou]'

he only clues we have to
cuckoo ege are that 1t 1s frac-
nger than a fuiry-wren egg
. 0 In.nllunctres) and that the

B OVer the egg surface i fairly

AT
URrq AL-S]RA”A WINTER

MOTT

umtorm, whereas farryv=wren eggs often
have a band ot denser speckling at the
blunt end, These differences usually
‘but not always!) enable us to detect a
cuckoo egg. but they seem to be too
subtle tor a fury-wren to spot m the
dim mterior ot 1ts dome=shaped nest.
As long as the cuckoo lavs her egg at
the rnight tme, fairy-wrens are unable to
detect the cuckoo egg i thewr nese (52
out of 53 Horstields Bronze-Cuckoo
eggs land durmg the host’s living pertod
were accepted), However, it the cuckoo
gets the tmmyg wrong and deposits her
egg mnto an empty nest, the fary=wren
female sews the cuckoo egg mto the
lining of the nest, thereby ensurmy that
it will tal to hatch (13 out of 15 cuck-
0o eggs that were lud too carly were
sewn nj. It the cuckoo lavs her egg too
late, and jcaidentally disturbs the temale
turv=wren cubating her clueeh, the
fairv=wren will desert her cluteh and set

(Above) Australia’s largest cuckoo, the Channel-
billed Cuckoo, parasitises crows, magpies and
currawongs.

about building a new nest (seven out ot
cight nests m which the cuckoo lud late
were deserted), Tt obviously pays the
cuckoo to ume the laving ot her eggs
accurately, and most do just that.

Does this mean that cuckoos have
‘won' the arms race agamst fury-wrens?
By evolving an egg that 1s 5o simlar to
their hosts egg, they seem to have

thwarted the defences ot ther host.
[However. the crafty fury=wrens have a

new trick up their sleeve, Unltke any
other known cuckoo host i the world.
have

Superb  Fairv=wrens  scem 10
evolved an abihty to recognise cuckoo
chicks as foreign.

In 40 per cent of Superb Fary-wren
nests contaiming Horsfield’s - Bronze=

Cuckoo  chicks, the foster parents
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APallid Cuckoo (Cuculus pallidus) egg (top) in the nest of a White-plumed Honeyeater (Lichenostomus penicillatus) in Campbell Park, ACT.

c‘eascd feeding the chick when it was a
few days old and left it to die of cold or
sarvation, The
ivarably detected the mpostor tirst
Jr.ld' while the cuckoo chick was still
I‘h‘f ad begging pluntively. she began
dullding 1 new nese nearby, The fll;r\'-
Wren males were gcncr;ll]_\- a bit slower
on the uptake; they carried on feeding
the cuckog tor l

temale  fairy-wren

i several hours or even
VS, before : P ke g
before they too left it to its fate.

[\

I l W MIGHT FAIRY-W IR | RECOGNIS
Luckoo clyckss

pombllines, pt.'l‘h;lp\’ t

There are several

k. he cuckoo chick
. . .

— O sounds different from a fary-

Wren chyck

d9mple ry,
5 dlene

Or perhaps tary-wrens use
ofdeserting any chick that
i rt‘h‘c 'ncst. We tested how

Experi. ccogmsed cuckoos with an
_ e voly mg another species

0' CUC'\' 4 ls
O
l' 0, tht Sl]l””“.‘ ronze (‘llC SLOX)
.“ ysl‘(()(()’.\' [“l'({“.\

<
uckoo ). Shimng Bronze-
b normy|ly lay their eggs i the

Nests of
thornbll (Acanthiza spp.) but

Supery Fair
bast1g 1,
M rejec

veV'W'e"S are the only known cuckoo
\ Evolved the ability to recognise
Cuckoo chicks,

AT
NTER 2004

they occastonally exploit fairv-wrens as
well. We searched for thornbill nests m
Campbell Park and transterred eight
Shming Bronze-Cuckoo eggs mto
fary-wren We lett the fary-
wrens to mcubate the eggs and when
their

NCSES,

thev  hatched  we  observed
response with daily “nest watches’.
An unexpected discovery  disnussed
the possibility that fury-wrens recog=
nised  cuckoos by thew
When the Shimng  Bronze-Cuckoo
chicks hatched from their olive-green

appearanc (e

eggs, 1t turned out that they had two
distinct colour morphs.  Halt were
black, whereas the others were the same
pale pmk as farv-wren and thornbill
chicks, It farv=wrens recogmsed cuck-
ooy by therr appearance, we'd expect
them to accept all the pmk morphs and
desert all the black Flowever,

fairvewrens  deserted afl chie Shiming

ones

Bronze-Cuckoo chicks, regardless ot
their colour, Thev st hive been
using some  other oy rechpnise

cuckoo chicks.

Per h.|p~ fawv=wrens distiguish cuck-
0o chicks by thetr begging calls® We
tape-recorded  the chicks ot Shnnng

Bronze-Cuckoos. Horstields Bronze-
Cuckoos and Superb Fairv-wrens usig
‘ne-clip” microphones chpped outside
the nest entrances. Horstields Bronze-
Cuckoo chicks niade a “cheep’ call that
wits verv surtidar to that of fairv=wren
chicks, wheregs Shinmg Bronze-Cuck-
oos made a rasping call like a thornbill
chick, The rspmg calls ot Shinng
Bronze-Cuckoos would sound strange
and unfamliar to fairv=wrens. and this
vy explin why they were all deserted.
Equally. 1t 15 possible that some Hors-
tield’s Bronze-Cuckoo chigks were bet-
ter than others at minuckmg the calls
produced by host voung. Perbaps only
the poorer munies were  deserted-
['hese resules also tell as that the coevo-
s race between Superb
Brontze-

lutiong
Farpvawrens
Cuckooy has escilated to a new stage!

md  Horstield's

not only can tarv-wrens decect curkoo

chicks 1 their nests, bur Horstheid®
Bronze-Cuckoos have recthated by
evolving u fiiryawren-like eaiiog <k
which goes sonie way ‘ 17

the likelihood of desertion b
Another clue that nught

wrens to detect a cuckoo 1s the pres-
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Despite the relatively large size of cuckoo chicks, most host species fail to realise the
food from its Pied Currawong (Strepera graculina) host.

38

y are imposters. Here a Channel-billed Cuckoo fledglin

(Right) Shining Bronze-Cuckoo chicks h
two distinct colour morphs: 3 pale mor g
shown here (centre) with wo Shyrs F”',‘.
wren chicks, and a black morph, ay-

ence of a single chick m the

w1 nest. Org,.
narily fairy-wrens would |,

Ve three

. . to

five chicks 1 the nee, 50 there
sk

Cthk 18

on the rre

occasions when only g single fainy

good c¢hance that am sigle
cuckoo. We found tha.

wren chick hatched, it way sometimes

deserted 1 the same wav s 4 cuckoo

chick. whereas broods of two or more
fFairy-wren chicks were never deserted.
[t seems that Superb Fairvowrens use 3
combimation of cues to recognise cuck-
0o chicks, mcluding whether the chick
1s alone m the nest and the accuracy of
its begging call. Perhaps by using sever-
al cues to deade whether or not to

abandon the nest. the fairv-wrens

g begs for

NATUIWE AUSITI



‘I Horsfield"

< Bronze-Cuckoos are engaged in an

escalating ‘evolutionary arms race’ with their

fairy-wren hosts.

reduce the risk of mistakenly deserting
¥

their own Young.
Fallv.  why should  Hla— ey
evolve the ability to detect cuckoo
chicks where other hosts have not?
There may be several reasons. Tarst,

repecting cuckoo eggs s alwavs beteer

than rejecting cuckoo chicks. because
rejecting a cuckoo egg can save che rest
of the clutch. Most hosts can recognise
cuckoo eggs at least some of the tme,
but Superb Fairy-wrens were never able
to detect a cuckoo egg—they ‘lost’ the
arms race at the egg stage. Second. Aus
mrahay long. glorous  summers  nuke
deserting cuckoo chicks more protitable
for a fairv-wren than for many cuckoo
hosts 1 the northern henusphere. This

15 because. 1if o famrv-wren deserts a

cuckoo chick. there 15 usually plenty of

tme to rear a new brood. Many hosts m
the northern henusphere have such a
short season m which to breed that,
even 1f they detected a cuckoo chick m
their nest. thev sull wouldn't have tme
to re-nest and rear a brood of their own.
Perhaps because of these factors, Superb
Fairv-wrens are the only hosts studied
50 far that can recogmse impostor chicks
i their nests, but in this escalating bat-
tle of tacties and counter-tactics, who

knows what new strategies Ny appear
m the future?

FURTHER READING

Bronker, NG, & Brooker, 1..CC., 1989
Cuckoo hosts i Australia, Aust. Z.ool
Rev. 20 1-67

Dames, NB., 2000, Cuckoos. cowbirds

nd other cheats. 17 & A.D, Poyser:
Londoy.

Langmore, NUE., i, S, & Kilner
RAL 2003, calation of a
0"1'0/rmouur) arms race //l‘l‘()ll‘(‘lh host
"Gection of brood parasitic young. Nature
422:157-160
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Chrysococcyx basalis

Classification
Family Cuculidae (cuckoos), subfamily Cuculinae (Old World parasitic

cuckoos).

Identification .
Small, sparrow-sized cuckoo, 15-17 cm long, 23 g. Pale brown above with

glossy green sheen; off-white below with incomplete dark barring;
prominent white eyebrow. Call is a clear, descending ‘tseeuw’. Cuckoo
chicks can be distinguished from host chicks by having 2 forward-pointing
and 2 rear-pointing toes (hosts have 3 toes pointing forwards and 1 back),
and by their prominent, rounded nostrils.

Distribution and Habitat
Throughout Aust. in a wide range of habitats including woodlands, mallee,

mulga, saltbush, saltmarsh, mangroves, roadsides and golf courses.

Biology
Resident in northern Aust.; migrant to southern Aust. where it breeds June

to March. Parasitises nests of fairy-wrens, thornbills, robins, chats and
whitefaces.
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F YOU ARE A LATE-NIGHT TANI
driver. police ofticer on the
gravevard shift. or an msomniac
prone to wanderings around 3.00
am. vou are probably well aware
full of Foxes. As

that Melbourne s

Foxes busv themselves with nocturnal

escapades, thev pass wathin metres of

slumbermg  Melbourmans, many of

whom are obhvious to their presence.
There are now higher densities of Foxes
m some Melbourne suburbs than Vie-
torian rural areas. They are also com-
mon m Perth. Adelaide, Svdnev and
Brisbane: m Canberra thev have been
sighted almost on the steps of Parha-
ment House. Dar-

win remams  the
onlv mamland capial
tree of Foxes and 1t
that

mav be the

AS FOXES

control Rabbits that were munching
their wav through lawns and valuable
plants. Other urban legends tell ot Fox
stowqways travelling on tramn carriages
from country areas, vet the extent to
which humans assisted Foxes m cheir
colonisaton of Melbourne may never
tullv be known.

I first started to study Melbourne's
Fox population with my colleague Tim

Bloomtield (Victoran Department of

Primary Industries) m the carly 19905,
Qur
extensive Melbourne’s Fox population

am was to find out just how
was. Genencist Nick Robmson {also at
the Victornan Department ot Primary
Industries)  collabo-
rated on a key study
mto  whether ¢y
populavions had the

potentul to become

absence of Rabbits in disease  reservorrs.
the Top End deprives ,)IH , f/ o ’I e Overseas. Foxes are
them of a major tood Sy Hhemsetves iphcated - the
resource.  but  the H’I'f/l HO(HH‘IM/ spread ot rabires.
eXACt Teasons  await Plans  to  quickly
discovery. Ausalion—— escapades, they pass  endicae s disease

cites are not unique
m pliving host to
Foxes, as they are
also now present
nmany  European and
North

ciaes 1m an on-gomg

Anierican
colonisation  process
that began 1 the
nuddle ot last century.

The first relable sightng of a Fox
(Fildpes vulpes) o central - downtown
Melbourne was 1943, but thev were
present - the  bayside
Ormond by the 1930s. Perhaps this 1s
HOt sUrprising. smce one ot the two
maor releases  of Foxes  generally
accrediced wiath their successtul estab-
hishment i Australia occurred i the
not far from Mel-

western  districe,

bourne. m the 18705, The expansion of

Melbourne’s suburbs, particularly after
World War 2. probably 1solated Foxes m
rural patches. which became surround-
ed by urban development. From suit-
able 1slands of parkland. Foxes gradually
explored and colonised more challeng-
ing habitats. But, m at least one case. a
Fox reached the aity by assisted passage.
In the 19505, one was released mto the
Roval Botame Gardens i an attempt to

62

within metres
of slumbering
Melbowrnians.

suburb of

should 1t ever be
mtroduced o Aus-
tralin depend upon a

good knowledge of

the  ccology  and
social  structure  of
FFoxes.

Qur recent gcnc(ic

studies have shown
that

Foxes are class conscrous. There 1s evi-

Melbourne's

dence that Foxes sull preter to cling to
islands ot open space withm the city.
But rarely will a Camberwell Fox. for
example, nux 1t with one tfrom central
Melbourne. nor will individuals trom
cither populanion exchange genes with
Foxes from Port Melbourne. The dis-
tctive genetic composition of Foxes
front our study sites adds werght to the
probability that our present-day Fox
population sprang  trom a number of
slands m the urban

small, colonsed

area. The Melbourne Fox population
can probably be thought ot as disunet
islands wathin a sea of suburbia, which is
good news as such a distribution s less
likely to promote contact between sub-
populatons and thus the spread ot dis-
case. However it mav only be a matter
of ume betore Foxes learn to adapt to

ever more urban envitonments. While
sightuings ot Foxes m the CBDY Lons-
dale and Spring Streets are comparatives
Iy rare today: thev may become coms
monplace within the next decade.

O SUCH AN FLUSIVE AND CRYPTIC
F table

\pg'tlc\ J8 []]L. ]“\. “hilllg an
jor challenge:

of shelter thit

den. w hich s
18

shelter m the Gy v an
There are two main tvpe

Foxes require. A breedn

established  trom June each vedr

o e 1
where cubs are born and raped 11

Jwavs forme

shelter that s almost

Sk
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weeds.

N trec ),
ne r .
d Fox was found five
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g to hgh-rise hving!

Foxes usuallv avord  huniant ontact.
but they are best treated with respectat
they do come close as they can mthet a
painful bice. One carly=mormiti jorads
had 2 rvare encounter with
Along the mner-ay #
cent to Albert Park

heals tor severdl core

but surprised I i
out from the shid 10N
the lep. The tol® 4 Wil
dissuaded wath i v recently

purchased copy ot [l 5 I'he only

==

In the suburbs of Melbourne there are

Foxes moving beneath your feet. Stormwater
drains form a convenient network that
allows them to avoid running the gaunttet
across busy roads.

other n;u-',‘k-J Giise of jn Ll[me\'()kcd
atpaek i the e ity has o smnlpely
flivour, A Bend

security guard ventured mito afl unlit

COIIC Fishierian’s
totlet block, unaware that it was Geeu-
pred by a Fos. Unwitngly he coriered
the ammal agamst the urmal and sus-
tamed 4 masty bite that could have been
very dithicult to explam! These encoun-
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Vulpes vulpes

Classification
Family Canidae

Distribution
Nati\{e to UK, Europe, North Africa, Indo-China, Russia and North America
Firstintroduced to Aust. in the 1850s, where it is now common in both rurai

and urban areas, including Melbourne, Perth, Adelaide
and Brisbane. + Canberra, Sydney

Biology

Breed§ once a year and produces 3-6 cubs from late winter to mid spring
Lives In social groups, often composed of related animals from previous'
generations. A dominant pair will breed each year, yet other subordinate

females may also become pregnant, especi i
. especially when there is an
food and shelter. Pcesl

Diet
Varied. In cities, includes Common Brushtail Possums, in

pet food Sects, rubbish and

- |

Foxes use a wide range of daytime shelter
sites and are quite adaptable to various city
environments. At Webb Dock, rockfill within
the breakwater makes a convenient location,
although dense vegetation is also highly
favoured.
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the need tor Dog owners to tollow
extsting advice front veteriarns con

cerming heartworm treatment tor ther

[,M‘[\.
ANY PEOPLE ARE SURPRISED TO
learn that there 18 no active cam-
pagn to eradicate Foxes trom  Mel

bourne. even though there are extensive

ettorts to control them m rural arcas.

Realisncally, given the lnmtanons ot

current Fox-control niethods. we have
netther the tm‘]lmquc\ NOT 1¢souUrces to
do this—even at it were warranted (see

“Out-toxmg  the Fox™. Nuanre  Aust.
Winter 1996). Poison baitimg. shootng
or even widespread trappimg s discour-
aged o the cve given the sk to
humans and pets. Furthermore. there s
httle pomt m attempung to control a
pest species without a clear goal or ben-
etit. The population of Foxes m Mel-

bourne 1v now so extensive that smuall

RESIDENTS OF CITIES
st acknowledge
that they are sharing
connmon space with
an animal that will
continie to adapt,
respond and surprise.

areas where Foxes are controlled are
soon repopulated. indicating that any
control etfort must be sustamed indefi-
nitely.

There are only a tew examples m the
metropolitan area where Foxes need to
be controlled to conserve wildlite. The

Little Pengumn (Endyptula minor) colony

on the St Kilda breakwager (see “U

o rban
Nanr |

bust. Winger 199)
could well be highly susceptible to Py
dation from urban Foxes. But the bulk

Penguins™,

ot problems that Foxes cause ip Mel-
bourne are nuisance activities, Even %,
a den bencath your floorboards togethe
er wath a collection of malodoroys pose
st carcasses 1s an unpleasant burden tg
hve with! They also dig nconvenient
holes m lawns and golt” courses, and
sometimes bark obsessively ar night—
the cause of more than one neighbour®
Dog being unfairly demonised. Equally,
some parents have even found that hide
ing chocolate Easter eggs in the garden
the evenig before the traditional hung
15 a good way to disappoint their chils
dren—and  feed their resident Foxes
(toil and all'). However, the response ©
these problems needs to be appropriate
and measured, and large-scale controls
unlikely to signmiticantly address them:

FOXES IN TASMANIA

The malicious and premeditated introduction of up to
19 European Foxes into Tasmania in 2000 must rate as
one of Australia’s worst ecological disasters. Charges
against the perpetrators are unlikely to be laid, due to
the six-month statute of limitations on wildlife offences
in Tasmania at the time. This situation not only intensi-
fies the mystery and futility surrounding the introduc-
tion, but also creates a further conundrum where
many Tasmanians refuse to believe Foxes remain on
the Apple Isle, some even claiming the whole thing
was a hoax.

Foxes have left limited irrefutable evidence of their
existence since their introduction, principally due to
their low numbers and wide distribution—this is to be
expected. The best evidence so far is a young, sexual-
ly immature female Fox found on the Bass Highway in
Burnie. The animal was dead but still bleeding when
discovered, and x-rays confirm it had been hit by a
vehicle. Other evidence includes Fox grooming hair in
a scat and Fox footprints, both independently con-
firmed by mainland experts, together with the shooting
of an adult male Fox about 20 kilometres south of
Launceston. Although doubt surrounds other reported
shootings, the stomach of this shot Fox contained the
partly digested remains of the Tasmanian endemic
Long-tailed Mouse (Pseudomys higginsi), evidence

that would be particularly hard to forge. Reported
sightings are now common (over 600) and, although
varying in quality, 20 are outstanding both in detail and
the credibility of witnesses.

Innovative science will be the key to confirming the
existence and distribution of Foxes in Tasmania. Carni-
vore scats collected by the Fox Free Taskforce and by
the public are currently being analysed genetically &
the University of Canberra. The recently perfected
rapid-screening technique can accurately distinguish
Fox scats from other species even when they are up 0
12 weeks old. This will provide indisputable evidenge
of the presence of Foxes. To fully capitalise on this
technology a Statewide predator scat hunt is Neces:

sary.
There is no reason to suspect that the impact of
Foxes in Tasmania will be anything less than cata-
strophic. To have any chance of eradicating Foxes
from the State before they establish, all Tasmanians
must actively contribute to collecting and reporting

Fox evidence. Only a high level of political and com-

munity commitment will ensure that Tasmania may
once again become Fox-free.

—STEVEN LAPIDGE (PEST ANIMAL cOstg;
COOPERATIVE RESEARCH CENTRE, CANBERRA} & on.mw
BERRY (UNIVERSITY OF CANBE
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The removal of exotic weeds s proba-
b|}' the most promising wayv to reduce
Fox abundance m some urban environ-
ments. as this deprives them ot favoured
daytime shelter sites. Ensuring also that
your pet-food bowl and bird-feeding
;ab]es are not acting as a smorgasbord
or resident Foxes will turther discour-

3 S
ge them trom visiting your backvard.

.Thc human residents of Austrahan
Citles st acknowledge that they are
Sharmg common space with an annmnal
that wi]| continue to adape, respond and
UIPrise. The Fox is as much a mis-
Placed aninyy| ip, the aiy
Australia. A Hee
U’aVL‘rs‘mg

as 1t s an rural

ung glimpse of a Fox

4 aty street may produce a

mop e -
entary thrill for some: we 1mav

Even m
k. adnure g tenacity, But such a
g ¢
| g could also remind ciev dwellers
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©our endeme
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8on from extnng
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Australia. In 1998 one Melbourne Fox

travelled to the Tasmaman
Burnie upon a cargo vessel that had
berthed at the Webb Dock contamer-
terminal 1 the ot the Yarra
IRaver. Until then Tasmana was Fox-
free. which s one of the main reasons
that the Stre last
stronghold of many  Australian native
species. Whether this particular Fox was
or an unwilling recrunt

mouth

has remamed the

a4 STOWAWIN
remains a nivstery. Tragically, only a tew
vears later, m Australia’s most depressing
case of environmental vandahism, 1t s
believed that up to 19 Foxes were mten=
vonally mooduced to Tasnama i a
prcmcdlmtcd and well-organised action
(see box). We awat to see it they will
become established. To the Australun

biologist. the Foxs colomsation of the
Aty 1s a depressmg demonstration ot 1ts
Jegendary adaptability ind resthience-

nd 4 monument to the tolly ot human
bemngs.

FURTHER READING

Marke, € A& Bloomfield, 115, 1998,

city of

Inner Melbourne has an extensive belt of parkland and DNA studies have shown that some groups of Foxes appear to cling to these.

Canine heartvorm (I hrotilara imnnuos)
detected i red foxes (Nulpes vulpes) in
urban Melbowme, Vet. Parasitol, 78

147-134.

Marks, €. & Bloomfpield, I'E:., 1999.
Distribution and dénsiry estunares for urban
foxes (Vulpes vulpes) m Melbourne.
Wildl, Res. 26, T63-7735

Robison, N2 & Marks, (.21, 200 1.
Gienette structire of 1ed foxes (Vulpes
vulpes) i wrban Melbowrne. Aust. ],
Zool. 49- 389601
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GLOBAL SPOTLIGHT

Tales from the crypt

For hurying beetles, a hidden, preserved, hairless corpse is

the perfect musery.

N NEW ZEALAND'S CANTTRBURY

Museum  basement, i an old

wooden cabmet with glass-topped
drawers, are six very ordnmary-looking
orange and black beetles that were col-
lected m England i1 1898, Commonly
called burymg beetles (genus Nicropho-
rus. famly Silphidae), they are found
throughout the northern hemisphere,
and live mamly m temperate and alpine
habitats. Their lives are far trom ordi-
nary and teature murder and dismem-
berment, mtanucide and canmbalism.
Fhere’s even necrophagy and bizarre
sex scenes with embalmed bodies. And
most of 1t takes place m an under-
ground burnal crypt. where the oft-
spring are rased 1 a nest on a corpse.

['he story starts with a mouse running

across the English countryside.

In a moment of tume, the heart of

that mouse stops beating and the animal
dies. When the odour of decay spreads
the news ot its death, thes and the bee-
tle equivalent of gravediggers respond
by wingig their way to the corpse. So
much ot the lives of burymg beetles 1s
ted up with tinding and guarding the
body of a small dead manmmal m'&lm‘d.
Fhey are strong flyers and have power-
tul legs for moving the corpse and dig-
gmg—so powertul that a (1.5-gram lw\c
tle can move a 10 -gram carc
the female’s

ass. Even
ovaries do not dcvclop

untl she finds a body and 4 mate, since

carymg developed ovaries would only
nerease the payload the wings have o
travel around wich.

BY SIMON D. POLLARD

12

A burying beetle (Nicrophorus orbicollis) feed
its begging larvae with regurgitated flyiq. J

While tlies Ly eggs on the body of the
mouse. the male gravediggers sty fight
mg cach other, often biting ofF ;Jch

othery legs and antennae, while female

stands by, The largest male s the ner

and soon he and the female alone

with the body. They move und neath
grave
into the soil below where the manse has

the carcass and begin digging

collapsed.
Once the mouse 1s buried. the beetle
gravediggers become beetle emb

mers.
They remove the mouse’s har an{ walk
round and round the corpse. civering

the body with secretions that slow down

all.
1 the

burial

decomposiion. They roll 1t mto

clearing the soil directly arow

corpse. ettectively  creating 2
chamber or crypt. For burying betle, a
hidden. preserved, haless corpse 1s the
pertect nursery so, m between bout of
eetles
n the
soil nearby and, after the eggs hav . he

vhich

nost’

drooling over the deceased. the

mate. The female then lays ege

larvae crawl towards the parents,
sit expectantly in a scooped-out
on top of the corpse.

off-

spring with regurgitated tlind thev have

Both parents mitally feed th

5 3 \
taken from the embalmed body. L wiat
to many will be a grotesque version of
bird chicks begging to a parent for too'd.
the beetle larvac wave their bodies
around i the ‘nest’. trying to get one oj
the beetle parents to regurgitate ligu
into their mouths. The larvae even
the PJI'CHIS Y

to climb up the forelegs of .
sod. It there

get closer to the source of t¢
are too many mouths to feed. the par-
ents kill some of their offspring © g
the rest a better chance of survival. The
male Lays 18 related ©
! and her
en

number ot eggs a te

the weight of the corpse she |
B - Wi

partner have mterred. A}‘P-'""[l)'

\ - the body M
the female moves under the lm)(
it she can et

r strategy
o can Sup
than 1Y
ue that

preparation tor burymg
mate 1ts weight. It is a bette
lay more eggs than the corps
port and pricuse infanticide.
fewer eggs and waste corpse Us
could be turned o lirvae.
burie
Y
I
valuable resource can be disc©® .
ne on davi

| killing

otfone of the resident beetles ant

;) : y, the
Even after the carcass 1s Bl

other burying beetles mte

:,mll

4
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Burying beetles’ lives are far from ordinary and feature murder, dismemberment, infanticide and cannibalism.

all the offsprmg. It male. a successtul

rival will mmace wiach che female, which

may then lay a new batch of egos: it

temale, she will start her own brood
with the resident male as facher. How-
ever, during the course of breeding,
the resident beedes” hormones and
odours change so that they acquire a
“breeder’s badge™. Non-breeding rivals
do not carry el badge and are quick
ly recogmsed  for what chey are and
attacked by both residents, Often the

dismembered. canm-

mvals end up
bulised by the parents and regurgitated

© the offspring. Although 1t is ven

tustal for insect males to help rear

offspring, the male’s chances of gettng
his genes into the nexe generaton dre
more likely 1f he stays around to defend
the Valuable yet necronc resource.

As they grow older, the larvae devel

MATUR

b
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op mouthparts of their own, they feed
directly oft the mouse’s body and the
parents leave the crvpt. Once the body
15 completely eaten, the larvae pupate.
before emergimg as adules and flving
away 1 search of tresh death. Some-
tumes. though. they leave wich helptul
hitcchhikers,

The beetle larvae often have to com-
pete with the otfpring of thes chae lay
eggs on the body betore 1t v buried.
Llowever, m the unsavoury
maggot wars, the beetles have a secret
weapor, which oavels with them trom
corpse to corpse. It an army ot small
mites that tlv beetle mirhmes and disem
bark on the body the beetle thes to. ©he

mites eat the Hly eggs, but not those o

the beales. When the beetle larvae

beconie adules and leave the crype. the
mites hieeh o ride on the new genera

world ot

non and take oft to corpses unknown.

FURTHER READING

Muller, [ K., Eggert, A.-K. & Elsner, T,
2003, Nestnate recognition i burying
beetles: the “breeder’s badpe™ as a cue used
by females 1o distmgunsh their mates from
male itruders. Behav. Ecol, 14:
212=220.

Seort, M.P, 1998, The ecology and
behavionr of burying beetles. Ann. Rev.
Entomol. 43: 395--618.
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CHRISTCHURCH, NEW ZEALAND.
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BEING HUMAN

ttzi spills his guts

Orzi is one of the greatest archacological discoveries

of the 20th century.

N THURSDAY 19 SEPTEMBER

1991, a couple of mountain

climbers (Ertka and Helmut
Simon) headed back to their base at the
Similaun refuge m the Otzeal Alps
(South Tyrol Province, near the Austri-
an—Itahan border). They noticed what
they thought was some litter on the ice,
sadly common m these remote loca-
tons. But when they got closer they
could see it was a person. Another
mountameering acadent, they assumed.

Variously called the Glacier Muminy,

Tyrolean Tceman, Similaun Man  and
Otz1, the discovery s still making
archacological history. First impressions
were indeed mustaken, and we now
know that Otzi (rhymes with ‘curtsy’)
was not a recent mortality bur had died
about 3,300 years ago. Nor was Otzi
actually  tound in Austria, as  first
thought, but just inade the ltalian bor-
der. This resulted m the body bemg
moved i 1998 from Austria’s Innsbruck
University, where Konrad Spindler led

the mitial archacological research, to the

BY RICHARD FULLAGAR

14

X-ray of Otzi’s torso, taken from the fron,
showing the embedded arrowhead ahoye his
second left rib.

South Tyrol Archaeological Museun, 4,
Bolzano, ltaly. However, by that time
rescarchers  thought they had prctq;
much worked out the basic facts, as they
understood the situation.

The facts seemed clear: Otz was def-
initely a he (with intact genitals), m his
mid 40s, and with broken ribs. Perhaps
he died of exposure. But what was Otz
domg in the high alpme pass? His
woven grass cloak, shoes and bearskin
hat indicated he might have been a
shepherd, caught out in bad weather
while moving his flock. However. arte-
facts found near his body—a bow. a
quiver of arrows, a copper axe. a fire-
making kit, a backpack and a flint dag-
ger—suggested he may have been a
hunter or even a warrior (see “lee
Man™, Nature Aust. Spring 1998).

For the first nine vears after s ds-
covery. Otzi was kept in cold storage
matching the glacial condinons of his
alpine resting place. Then in 2000 full
defrosting allowed a detailed analysis of
his Tast meals, which could be tracked at
various stages down the colon. DNA
extracted from gut samples showed that
Orzi last sat down to some Red Deer
and cereal, which followed an earlier
feast on lbex and various plant foods.
Exquisite preservation of pollen n his
gut also pinpointed the time of his
death to late sprmg—ecarly summer. and
put his homeland to the south of where
he was tound.

A partcularly mtimate moment ¥
suggested by Otzi’s ingestion of a moss.

= c S
Moss fragments were also found on i

clothing but there is no evidence that
humans have ever eaten moss mtention-
ally. Before bubble plasuc and tolet
paper, mosses served for wWrapping
stuthing and wiping—and are common
m medieval cesspits. So what was thi
moss doing in his gut? Perhaps Otz! l_”d
been caretully packimg Ins gear. oF lin-
mg his underclothes. Or maybe he b
m too much ot a hurry t© wash s
hands! _

Curious ribs.
ane

the broken
Goser
y take

about

Bolzano Paul

scientists
Eduard Egarter Vigl decided 1

. § the
more x-rays. They discovered that

51104
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fractures were well healed. mdicating
Otzi had survived the mjuries, bue
something else caught their attcennon: |
stone arrowhead embedded near the
second rib behind the left shoulder.
The arrowhead 15 tvpical of specialised
found 1

welpons contemporaneous

achacological  assemblages.  Crime
wene mvestigations and forensic science
dowed the arrow came from behind
and below: i other words, Otz1 had
been shot m the back! The wound
probably caused massive bleeding. pos-
siblv death. but someone else must have
removed the arrow shaft. unless Otz
Was a4 CONntortonst.

Relving on the principle that stress
sdows down the progress of  food
through the gut, which normally travels
at a rate of two metres per hour. Fran-
co Rollo and colleagues (Umversity of
Camerino. ltaly) suggested that Otz
did not dic nmimedutely from the arrow
wound but would have suffered greatly.

The latest (unpublished) evidence was
released on video footage m October
2003, and 1s tresh out of the laboratory
of Tom Loy (Umiversity of Queensland)
who has amalysed DNA preserved m
blood films found on Otzis leather
e, kmte blade and one of the two
arows. Loy solated the DNA finger-
prints of four human mdnaduals. at least
one of whom was probably responsible
tor his death. It 1s possible that one of
the DNA profiles belongs to Orzi, but
turther An
unhedled stab wound m his right hand

rescarch s required.
suggests he may have put up a fight, and
forensic study of blood pooling indi-
ates he was moved before he died. Was
he attacked by 4 gang? Who was with
him? -

Wolfgang Muller (Australian Nation-
al Umiverary) and colleagues recently
€ompared the 1sotopic composition of
strontium,

lead and oxvgen m Otz
teeth

and bones with that of local soils
and waters, hich enabled them to pi-
POt his exact Jocation at various stages
of hus hfe, 7 he geochenical pattern of
his teetly (lmd down when he would
have been Just 35 vears old) 1s most
Ompauble with that of the Eiseck Val-
¢y, about 6 kilometres south-cast of
Where he died. Siilarly, nny fragments
of nuc,y (from  seed-grinding  stones)

to )
und i Dy gut canie trom Viuchgau,

A .
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Painstaking studies of Otzi have revealed many of his secrets, but we may never know the full story

of his death.

about 50 kilometres west ot Ins hkely
birth place. Clearly Otz had wravelled
widely and could have secured alliances
at distnt places...and also encimes.

Otz1 15 one of the greatest archacolog-
ical discoveries of the 20th century.
part because his preservation is about as
good as 1t gets. Here 1s a case where a
variety  of archaeological,  forensic,
genenc and other molecular techmques
can be pushed to the Inme. Bue well-
preserved mummies are tound 1 the
Peruvian Andes, the Egyptian pyrannds,
the bogs ot Western Europe and other
places around the world. What makes
Otz1 so special? Flis antguiey as part ot
it: he was buried tor longer than any ot
the others. And the tact that Ins belong-
ings were not arranged artificrallv (as m
a ritwahsed bural) provides us with
unique glimpse mto everyday Neohthic
ife. But the mystery surroundmg s
death adds an extra dimension and. it he
was murdered. why wasn’t he robbed ot
his valuable tools?

Everybody loves a good murder mys-
tery, espectally when ats at a sate dis-
tance, and Otzi does have all the ele-
ments of au unsolved homiaide. Even
with continuing mvestugations, we iy

never know the true storv ot what hap-
pened m that remote alpme pass.

FURTHER READING

CGosmer, P & Egarter Vigl, E., 2002,
INSIGHT: Report of rudiological-forensic
findings on the Ieeman. ]. Arch. Sci. 29:
323=320.

Muller, W et al., 2003, Ongmn and
nugration of the Alpme leeman. Science
302: 862-866

Rollo, £, Ubaidi, M., Ermum, L. &
Marota, 1, 2002, Orzis last meal: DNA
analysis of the nirestial content of the
Neolithic glacier mammy from the Alps.
Proc. Natl Acad. Sci. USA 99(20):
1259412599,

Spindler, K., 1995, The man i the ce.
Phoerax: London. [Tanslated from
CGerman by Eavald Osers. |

D1 RICHARD FULLAGAR 1S A SENIOR
RESFARCH FELLOW IN ARCHAEOLOGY
AT THE UNIVERSITY OF SYDNEY. HE IS
PARTICULARLY INTERESTED IN
ARCHATOLOGICAL INDICATORS Ol
FIUMAN BEHAVIOUR,
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THE SECRET LIFE OF PLANTS

The red sea

If cvolution had tracked a linle differently, the land might be

covered in red plants.

AVE YOU MNOTICED THAT,
while most lTand plants are
green. there 15 a preponder-

ance of ruddy plant relatives in the sea?
The red and brown scaweeds are the
most obvious examples, but there are
many more ‘red’ representatives i the
microscopic plankton. It evolution had
tracked a hede ditterently, the land
might be covered m red plants, with
green plants an mteresting oddity. Just
think. we'd have Reds fighting tor the
environment (and | presume Greens tor
communisim). books such as How red is
my valley, and so on.

I must admit the whole concept
seems less bizarre atter my recent visit to
the east coast of New Caledonia where
the gardens are full ot vivid-leaved cro-
tons and cordyhnes. There are of course
many reddish garden plants in Austraha,
such as Sacred Bamboo (Nandina domes-
tica). tlowering cherries (Prunus culu-
vars) and red-leaved maples (Acer culti-
vars). For temporary red colour there 1s
the new growth of many cucalypts, and
the autumn leaves of Liquidambar (Lig-
uidambar  styraciflua) and  Claret  Ash
(Fraxinus ‘Raywood’). The red colour
i most of these ostensibly green plants
15 due to a flavonoid called anthocyanin.

As an aside, recent research pomnts to
an unportant role tor anthocyanin as an
anuoxidant’ me plant leaves, moppig
up potentially harmtul tree radicals
(chenucals with unmatched electrons
produced by a reacuon with oxygen).
Anthocyanms also protect leaves from
bleachmg, by absorbing green wave-
lengths, which are of no use for photo-
synthests. However, plants need hghe
energy tor photosynthesis, and antho-
cyvanin reduces the total amount of use-
ful sunlight reaching the light receptors.

For this reason, many trees produce
anthocyanm only 1 autumn, apparent-
Iy to shield the leaves trom excess sun-
light long enough tor the tree to with-
draw vital nutrients. Most of the year,
nearly all land plants are green.

To find out why, we need to go back
a few million vears. One of the most
mmportant and intriguing developments,
m terms of today’s diversity, is the ori-
gin of the bits and pieces mside cells,
the organelles. It 1s now undisputed that

So why
the difference
on land and sea,
and why are
land plants
green?

the major organclles (including plastids,
the site of photosynthesis in plant and
algal cells) have what is called an
endosymbiotic origin. This means, as
Jeffrey Palmer of Indiana  University
puts 1t. that they arose through the
engulting and enslaving of cells by
another cell. The engulfed cell lived
and reproduced made the host cell.,
eventually becommg an organelle. The
first captives were bacteria, but eventuy-
ally the host cells themselves became

engulfed by other cells, sometimes

BY TIM ENTWISLE
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twice over (that is, a tertiary oy
engulfment). -
The evidence so far seems tg g
a single origin for plastids, :
words, we

llppor[
In other
can trace back every plastid

m a current-day cell to one photosyn,

Ay ¢
! o . AYS “plangs’
(the plastid-bearing organisis),

thetie bacterium. Within tod

_ \We can
MJor  groups—,
green and red hneage. The greens, 4|
members of the kingdom Viridipl

discriminate  two

antae,
mclude the land plants and the green

;llg;le. Except for a couple of groups of
microscopic algae, there was only ope
endosymbiotic event in this green line,

The red line (including red, brown
and other variously coloured algae) 1
much more interesting. and  diverse,
The ‘red algae” themselves (red seaweeds
and a few close relatives) resulted from a
primary endosymbiotic event, but the
rest of the group—a huge array of algae
lite bio-
chemustries and  shapes—have  plastuds

with  ditferent histories.

that resulted trom secondany and ter-
tary endosymbioses. Here s the real
diversity of plant lite, the main boughs
of an evolutionary tree with the green
land plants representing just one mnor
branch.

The red in red algae 1s quite ditferent
to the anthocvanin found m autumn
leaves and New Caledonian gardens. I
an “accessory’ pigment called phycoery-
thrin. which traps light and transfers the
energy to nearby chlorophyll. The thf‘r
members of the red line draw on a dit-
ferent palette of accessory prgnients. and
end up as various shades of vellow or
brown. The microscopic and somewhat
tortuously named haprophytes. ¢r¥pro=
along with
ds. dom-

m the way green

- e |eAsmHE
plants have ruled the land for at least -
y why the dit-

phytes and rapludophytes,
the diatoms and brown seawed
mate the sea now
last 400 nulhon years. S
ference on land and sea. and why 4
land plants green? ol
The success of a plasnd, md \\m'u
created by endosymbiosis, come do\.\ .
to how well it can suppott and rc}‘."’;
iself.  The portable P]‘l\n.k

duce Lol
. . ol
hypothesis’ states that the likelihoot

L'I'(‘-]SC
plasud bemng enslaved should

. ) wal 10
with the amount of genetic ML

) ; .pendence:

contains and therefore its mndepe |

. > P

Consistent with this theory the t o
genotype !

astrds

i the red hne have a large

4
\ winrer 20
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The red pigment in red seaweed is very different from that found in autumn leaves.

retam greater selt=sutticiency i impor-
ant cell processes such as photosynthe-
sis. Consequently,  endosymbiotic
events were more common 1 the red
Ine. with twice as many secondary
engultings compared to the green line.
As the aquanc environment changed
dramatcally at the end of the Permian
fsome 250 million vears ago). the reds
were more likely to be “engulfed and
enslaved: by orgamisms that were under
Breat pressure to become selfosutficient
(for example, by photosynthesising). At
lease that’s the current theory:

: Inconsistent with  this and  other
))_'P()[hcscs. however, is the actual rariey
ot red algae in
planktoy.
to ask

todays ocean phyto-
1o understand this vou need
Whatat is that the engulting cell
Ix:()::il)).t to the symbiotc relanonship.

St cases
ction from
gr;nzm, The
of silicy

1L was protection—pro-
4 vast array of hungry
red evolutionary line s full

shells

and scales, calcarcous

NA1
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coatings and cellulose walls, all nussing
trom the primary: endosymbionts. the
red algae. In treshwater Likes and pools.
where there are fewer grazers. the
armourless greens (but interestingly tew
red algae) dommate the phytoplankeon.
From such habitats the green line could
expand onto  drv ground. perhaps
retreating at first to swampy retugia to
reproduce.

Apart from a tew exceptions such as a
red alga that grows on top ot soil, the
red ine never colonised the land. A key
mnovation i the green hne. mulacellu-
lar growth. 1s absent trom most ot the
red hne except tor the red and brown
seaweeds. The other members ot the
red line are single cells that don't torm
ussue of anv kind. It was the develop-
ment of mulucellular growth that gave
the greens the edge on lind, while at
sea, the ability to be a selt=rehant guest
and  to torm expedient parmerships
cells, seems to have

with armoured

been the secret to evolutionary success
tor the red Ime. Mavbe it the grazing n
carly swamps was a httle more mtense.
we wouldn't have to leave Earth to dis-

cover the red planet.

FURTHER READING

Grzebyk, D)., Schotield, O., Veriam, C.
& Falkowskr, PG, 2003, The Mesozon
radiation of cukaryotic algae: the portable
plastid Iypothesis. |. Phyeol. 39:
259=267.

Palmer, [.1.. 2003, The symibione birth
and spread of plastids: low many times and
whodunit? |. Phycol. 39 4-11.

Gould, K.S. & Lee, D (eds), 2002,
Anthocyanins i leaves. Adv. Bot. Res.
JAE =222
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reviews

tagles, Hawks & Falcons of Australia
By David Hollands. 2nd edition. Bloomings Books, Mclbourne, 2003, 212 pp. §49.94 yp.

UTHOR /PHOTOGRAPHER  DAVID FOLLANDS  HAS  PRODUCED  SEVERAL ATTRACTIyEL

lustrated books on Australian birds. Fagles, hawks & falcons of Australia 1s a welcome re-jgoye of

what 15 probably s best-known book. First published in 1985, 1t won the Whitley Award for

Best Hlustrated Australian Natural History Book for that year. The new edinon has been reviseq and

expanded. without compromising those features that made the original outstanding. The hear of the

book remains the species accounts and photographs. Hollands 1s an engaging writer, and the ey n

based on his personal experiences with the birds-ot-prey he has tollowed and photographed in the field,

These accounts have been expanded the new edition. The photographs are the highlight ot the book and a tribute to his

Kill. Here. too. more have been added. There is a new section—a tield gude—that augments Hollands’s personal accounts

with more technical information on each species. The production values ot the book are high, appropriate for the quality of
the content. This book 1s a nice addition to the library of anyone interested i birds or natural history.

—WALTER E. BOLEs

AUSTRALIAN MUSEUM

Thylacine
By David Owen. Allen & Umwin, NSH, 2003, 228 pp. $§29.95 rrp.
THYLACINE
aor HE BEAUTIFULLY WRITTEN BOOK DETAILS THE STORY OF THE THYLACINE, OR TASMANIAN
Tiger, trom first contact with carly Tasmanian settlers to the death of the last captive Thylacine.
Author David Owen, better known for his tiction (with many ot his novels set in Tasmana).
o= pertectly captures the sense of tragedy and mystery evoked by this doomed. magnificent carnivore.
Owen has caretully rescarched his subject, reading voluminous records, testaments and diaries, and
talking at length to researchers, wildlite officers and museum authorities. | found the first-hand accounts
ot encounters with Thylacines especially illumimating and thought-provoking. Tasmanian hitory. itf
enviromment and its ongoing conservation batdes are all woven together expertly to put the Thylacine
story into context. Owen details the efforts of the Tasmanian Sheep industry to demonige the Thylacine in order to diert
attennon trom the poor performance ot an mdustry ill-suited to the harsh conditnons of the 1sland State. Owen also describet
the many attempts made since the 19305 to find a living Thylacine, and controversial eftorts by the Australian Museum to
attempt clonmng ot the Thylacine. Owen’s small book 15 4 gem—required reading tor anyone interested in Australian mtural
history” and the pertect companion to take with you on your next trip to Tasmania.
— ANNE MUSSER
AUSTRALIAN MUSEUM

Extraordinary Plants
Exlruordinary By Palenque Blar, “Tiki Suain and Damon Armson. ('uiz'(’r,\'Hy of Western Australia, Gravity Duscovery
Plants Centre Foundation Inc., 2003, 106 pp. 816 . 1

HAT THE T1T1LE DOESN™T SAY 1IN THAL
tungus or two, and even a few inse

does tell you, quite truthtully, is thy
Although this 1v a mere taster

IS BOOK PORTRAYS 60 OR SO WILDFLOWERS: .
cts. from the Gingin area just north of Perth. What Xt
: at these ‘plants” are indeed extraordimary. ;

_ tor the rich and bizarre flora of Western Australia, the combined
talents of botanist (Blair), journalist (Swain) and photographer (Annison) result in a ;Tt““ book. 1t
sharply written, and packed tull of fascinating facts .md\ gorgeous »ic.tures I. \'l]‘[lCl;l;rl\' like the €Y
mix- of stories from Aboriginal,  European and c\'oll;no;nr "h} story 'I . tcrl‘u‘e' a wealth ©
biological mtormation. Did you know, for ¢ that thth \')()un; ti}w)\' (:tleltw“l]h ll"l or (‘-"”d]cka

Bankaa, were used by the Nyungar people as a chewing gum, while the carly European settl ked the nectar-rich
flowers 1 water to make a sweet drink? pean settlers soakec

xample,

IRefreshimgly, the authors don’t bother with padding: some subjects

an't help
but be mspired and mtornied by this unpretentious heele publication,

P - 'y .
geta paragraph, others a whole page. You ¢

—Tim ENTWE
o SyDNEY
BOTANIC GARDENS TRUST, SV
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Marine Flatworms: The World of Polyclads

By Leslic: Newman and | ester Cannon, CSIRO Publishing, 1
2003, 112 pp. §39.95 rip. 4

-0

ISEIE NEWMAN AND LESTER € ANNON PROVIDIE A FINI

mtroduction  to  the world o marine  polyclad

tlitworms. Few have heard of, let alone seen, ﬂ(lt\\"()l'll).

vet they live m virtually every marine habitat, A quick thek

through this profusely illustrated book will show that theis colours

can rival even the best orchids. But this is not a mere picture

book.  Everythmg from feeding to Matung, numicry. toxins,

anatomy and classification 1s covered. The more serious reader will apprecuate the reference

list. glossary. and the many 1denutied speares shown. The authors certinly know their

sabject. but are fully aware that there 1s sull much to learn. Hence 4 full Cl).lpt'cr devoted to

the speciabised collectng, handling and  preservation techniques  necessary  to study

flacworms. Finallv. the utle Marine [lateorms 1s somewhat dec cpuve, as we're also given l

detailed vet compact outline ot the other major marine worm-like groups. Marme flatworms

1 a must-have book. It 1s one of those rare works that are informative. enjovable and useful
at both a general and techmeal level. for the specialist and non-specrahist alike

SHANE AHYONG

AUSTRALIAN MUSIUM

Geology of Barrington Tops Plateau: Its Rocks, Minerals

and Gemstones, New South Wales, Australia

By L Sutherland and fan Graham. The Australian Museum  Society,
Sydney, 2003, 56 pp. £15 rp.

HE BARRINGTON ToPs PIATEAU IN EASTERN NEW SOUTH

Wales 1s noted tor ats spectacular scenery and lush forests. Tt s

also the site of an ancient volcano and contams the largest
deposits of highest-quality rubies vet tound m Australi.

While much has been written about the fauna and tlora ot the
region. this book tells a less fanuliar story—that ot the rocks that
underhe the rugged scenery. The plateaun lies withm an area known

as the Tamworth Belt and it contains rocks up to 360 nullion vears old. One ot its
promiment teatures 1s the Barrington Volcano. which sporadically erupted over about eight
million vears during the Tertary (starting 63 nulhon vears ago

The authors present a comprehensive, beautitully illustrated review ot the geological
history of the area and the ditferent rock suites it contams. This s followed by a detaled
dicussion of the evolution of the Barrington Volcano and 1ts assocnated gem: deposits

of ruby, sapphire and zircon. A comprehensive glossary ot geological tenns s also mcluded.
BrRENDA . FRANKIIN

Introduced Mammals of the World: Their History. Distribution

and influence . B
By John .. Long. (ZSIRC) Publishing, Colhngwood, Vic., 2003, 589 pp.
$135.00 .

HIS BOOK WAS A GREAI 1 ABOUR O 1OVE, THE AUTHOR

1969 and working on 1t up to his untortunate

begimmng 1t n
docunient every

death from cancer 1 2000, lt aims to
ever introduced anvwhere - the world. either
accidentally or deliberately. and whether successtully or not, bvgnmmg.
I'he author has produced an mvaluable work ot
ambitious that various introductions were
example, of all the marsupuals mtroduced
r oof Iran Javas feral Crab-eating

remtroductions, mcluding

mammal species

m prehistoric ames.
g “l”y referenced, but his go‘ll WIS SO
mevmb]y overlooked, No menuaon 1s made, tor
o Wilsons Promontory m the 1910s and 20s, o
1Caques (monkeys). Long has mcorporated consenvation
Cnd‘mg“ﬂ‘d m;n‘\upll(lls returned to then forme! haunts, although these are not usually

MAlug

Teference
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¢ reader to tform an overall impression of the s¢g]
Rl e

" Their wcluston makes 1t dithicule for th
&1b]es m

considered ‘introduced mammals’ ) L . : .
Bizarre examples imclude elephants m the Andamans, rock -wal]

of exotic mtroductions. although 1t s clearly vast.

Hawan and porcupines m Europe.
—Tim Loy

i i ralia
A Complete Guide to Reptiles of Austral . .
By Steve Wilson and Gerry Swan. Reed New Holland, Sydney, 2003, 480 pp. §49.95 rp,

LIS 1s A COMPREHENSIVE FIELD GUIDE THAT ILUSTRATES ALMOST ALL OF ‘THE Rppry

. December 2002 Ty
species (and subspecies) deseribed up to late December 2002 and recorded from Australig
imcluding Nortolk and Lord Howe Islands.

Although compact enough to fit 1 a car’s glove box. the book s crammed wath degcnpn\,c

information and superb photographs. Each family and genus has details of &1}‘}‘0«1{'&111(0. ecology and
distribution. Each species has a concise imdividual account thf[ mcludes scientific name, commop
name (when one 1s m use). size. colouration, lmlm‘_]t preterences, g‘onscrmnon status, and
photograph and distribution map. Important diagnostc teatures are highlighted 1 bold text.
The general lavout 1s stylish and pleasing. with each species having 1ts account. nap and
ilustration on opposing pages. relieving the need to thick through pages lookmng tor that accompanying photograph.
The taxonomy used 15 up to date and avoids some of the more controversial changes proposed by recent authors. There 14

letle to criticise about this book. Overall it 15 a well-presented guide and 1 wouldn't go bush without .
Paut Horxer

Mustum AND ART GALLERY OF THE NORTHERN TERRITORY

A Field Guide to Insects in Australia
By Paul Zborowski and Ross Storey. 2nd ed., Reed New Holland, Sydney, 2003, 208 pp. $32.95 .

HIE GREAT DIVERSITY OF AUSTRALIAN INSECTS IS OFIEN DAUNTING 1O NOVICES WHO WISH
to adenuty them. However, this very useful book will enable identification of most
Australian insects to the level of order and. i some cases. to fannly.

An mtroductory secuion outlines insect structure, life cveles, crypsis and mmnicry. describes o
collection of msects. and provides 1 simple  order-level kev. The next section has detaled
desenpuons of Australian insect orders. This second edition @ains a short multmmedia bibliography.
16 new colour images, and updated reterences.

The strength of this book 15 the sinphaty of the deseripnons and the excellent colour

photographs of living insects. The posture and habits of live 1nsects often enhance identitication. and
many users will preter to 1denufy live msects. While the INformation content 1s accurate. southern
Austrahan readers may be trustrated to find that many ot the llustrated insects are from northerly localines.
The first edinon won the 1996 Whitley Certificate of Merit for Best Field Guide. and this c(‘{mon certainly builds on this
plattorm.
—DaviD BRITTON
AUS TRALIAN MUSEUM

Polychaetes: An Interactive Identification Guide (DVD)
Ed. by R.S. Wilson, A Hutchings and ¢, Glashy. (:SIRO) Publishing, 1ic., 2003, $143.00 1mp.

EACH WORMS, BRISTLE WORMS, FAN WORMS, BL.OOD WORMS—POLYCHALTES ARE AMONG THE

most abundant marine mvertebrare 1t =g 5 : g
rtebrates. Not surprisingly. they are difficult to 1denuify. making

“Polychactes™ i . . T,
\ es o most welcome addition. For the first tume, the worlds tamilies and generd

and more 2 drahi — R -
ppoe t.h‘m 1.200- Australian species, can be dentitied on 4 simgle CD. The core of the &
an mteractive database that leads the user step | ;

to that tlustrations of all the anatomical to

uide 18

: - . .4 Add
v step unul g final dentification is determined: A¢

arkably

- atures used in the proce I one has a rem
: §L Il ess and one has a
powertul. yet user-triendly tool. The work 15 also l

pm\ldmg LANONOMIC dl.lgll()\'&‘\’.

. ON.
4 general reterence eude to the p()|\‘h‘“

ccological mformation rs of 45
N yet-unnamed species are mcluded., imdicating ¢ trom
complete. This work makes spectalist knowledge readily ficSessl] i
! 1

< and numerous reterences !\imHIW_
that know ledge of polvchaete biodiversity 18 f‘.'
le to non specialists, will hopetully rase the bar of
research. Thig i fine work for which the authors ar¢ ©

) I Pul‘l“
nowledge, and perhaps see accelerated progress i screntitic Rl

congratulated.

(
SHANE AHYON
pertUIN
AUSTRALIAN MUP
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ANIMAL WELFARE
north Queensland Wildlife
Care Inc.
PO Box 14406
AITKENVALE QLD 4814
Phe 0414 717 374
Contact: Lana Allcrott

[} |
Membership: $10.00 Chnld
$25.00 Adule $35.00 Faunly

or Orgamsation

WIRES

NSW Wildlite Intormation
& Rescue Service
PO Box 260
FORESTVILLE
Ph: 02 8937 3333
& 1800 641 188

NSW 2087

Web: wewne unres.org.an

Contact: Carol MacDougall
]

Membership: $:40.00

ASTRONOMY

Western Sydney Amateur
Astronomy Group

PO Box 400

KINGSWOOD NSW 2747
Ph: 02 4739 1528

Web: e tpgr.cont.an/ users lsaag
Contact: Tony Elhs
L N |

BIRDS

Birds SA

11 Shattsbury Street
EDEN HILLS SA 3050
Ph 08 8278 7866

Web: wnine birdssa_asu o

Contact: Dr David Robertson
[ N ]

CONSERVATION

Australian Ecosystems

Foundation

PO Box 6016

LITHGOW NSW 2790

Ph: 02 635 21133

Web: WAL, S CCOS S TeIs. T al

Contact:  Trevor Evans
Emm [ N |

Mk‘lllbcrghllxj $10.00 Single

SZS,()I)[MmI) 100

(‘01'}‘0 ration

Friends of Lane Cove
National Park Inc.

Lane Cove Nanonal Park
Lady Game Drive
CHATSWOOD N
Web: hierp
folenp

users.bigpond et au

Contact: Noela Jones
| N N ]

EDUCATION
CSIRO’ Double Helix
Science Club
PQ Box 225
DICKSON ACT 2602
Ph: 0206276 6643
Web: wneecsiro.an helix
Contact: Jo-Anne McRuae
E N
Mcembership: $§27.00 or £24.00

Gould League ot NSW

PO Box 846
MARRICKVILLE NSW 2204
Ph: 02 9560 7844

Web: wnenegonld.edi.an

Contact: NMichael Brennan

EARTH SCIENCES
Australian Field
Geology Club
16 Arbutus Street
MOSMAN NSW 2088
Ph: 02 9969 2135
Contact: Douglas Raupach
[ B

ENVIRONMENTAL
Royal Geographical Society
ot SA Inc.
R.GS.SA
GPO Box 419
ADELAIDE SA 5001
Ph, 08 8207 7265
Contact: Nick Flarvey
EEoER

Membership: $55.00

INSECTS

Entomological

Society of Victoria

56 1 ooker Road
MONTMORENCY

VIC 3094

Ph: 03 9435 4781

Web: wnine victet nel au f~veento
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R =

Society tor Insect Studies
12 Park Avenue
ROSEVILLE ™NSW 2009
Ph: 029417 6171

Ilon. Treasurer

ErEm

Contact:

MICROSCOPY
Postal Microscopical Club

of Australia (PMCA)

BIAXLAND NSW 2774
Ph: 02 4739 1528
Contact: Tony Elhs

s

MUSEUMS

TAMS—The Australian
Museum Society

6 College Street

SYDNEY NSW 2010

Ph: 02 9320 6225

Webs wnvvsamonline wet.an? tams
Alison Bvrne

Contct:

Membership: $88.00 Family

$70.00 Smgle $52.00 Concession

The Waterhouse Club

SA Museum

North Terrace

ADELAIDE SA 5000

’h- 08 8203 9802

Web: wnvtzumterhousecdub.org.an 1wl

Contact: Mary Lou Sunpson
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Sight or Sound?

We are wisited by Magpies and

which love the worms m our lawn, Howep-
er, they have quite different foraging strate-
gres: while the Magpies wander about on the
grass in search of worms, the Kookaburras sit
on an archway overlooking the lawn and
only pounce, presumably, when they spot
worm, Is t true that Magpies search by
sound and Kookaburras by sight?
—STUART REp
HiGrrAanDs, Vic,
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o Langhing  Kookaburras, both of

Do Kookaburras hunt by sight alone?

. Magpies locate their prey by lis-
A. tening to the very slight sounds
made by moving soil-dwelling larvae,
worms and msects. One study - the
1980s showed conclusively that Mag-
pres find scarab larvae by sound alone
(and mavbe vibratory cues), and not by
olfactory or visual cues. The hearing
abihty of Muagpies s thus extremely
acute, while vision - Kookaburras s
likely to be excepuional, although there

are no studies to confirm this. We do
know, however. that Common .
Iings and American Robins find eamih.
worms trom the ninute mounds of dir
above the ground that are left behing
when worms move beneath the sur-
tace. Perhaps Kookaburras do the same.
—GISELA KApLaN

UNIVERSITY OF NEW ENGLAND

Lorikeets Down Under
When we were at Curumbin on
the Gold Coast, we saw Rainbow
Lonikeets coning and going from a small
gap benween the ground and a concrete slab
that supported a picme table. Would these
birds have been nesting and, if so, is it usual

for them to nest underground?

—BRENDAN TAYLOR
& KAREN WILLIAMS
NEw BRIGHTON, NSW

. The handbook of Australan, New

o Zealand and Antarctic birds does

not hst underground hollows among
the sites used by the Rambow Lorikeet
(‘Tiichoglossus  haematodus).  Almost  all
nests are 1 trees, usually m broken
Inbs, although one has been recorded
on a buillding mn a crevice next to a
chimney. The only Australian parrot
that consistently nests among rocks and
crevices 1s the Rock Parrot (Neoplicina
petrophila). Nonetheless, your observa-
ton appears to be of birds at least mves-
tigating a potential nesting site. It s
possible that they may attempt to lay
eggs: lorikeets can be quite persistent
once they have selected a hollow.
Whether or not it would be successtul
is another question. In this posinon,
the nest would be accessible to a
number ot potential ground predators.
—Waritr E. BOLES

AUS TRALIAN MUSEUM
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A feather from a Rainbow Lorikeet outside the underground nesting site it was investigating.

2004




THE LAST WORD

Painful choices

We need to open our minds to the fact that business as usual

is impossible.

MAGINE AN OPPORTUNITY  TIHIAI
would provide a revenue stream to
tund land management. ecological

restoration. education, health, scienutic

programs. and much more.

Storage of nuclear waste night otter
such an opportumty. Currently there
are 250 odd tonnes of plutonium begot
cold-war  nuclear

trom  scrapped

WCIpons and I'CPI'()CL‘\'SL‘({ \'Pt’l][ reactor

tucl—cnough to build more than
30.000 Nagasaki-type bombs.  This

deadly metal must be quarantined trom

avilian eCONoOMICS gIven the threat of

terrorism. But the rub s, where? Aus-
traha’s msularity, geological quiescence,
sparse population and stable democracy
could make the perfect repository tor
plutonium and the growing mountains
of other high-level nuclear waste. Per-
tect. at least, tor those that don't live
here.

Such a scenario s presently  the
province of maverick Northern Terri-
tory politictans, or the obscure outputs
of esoteric think tanks. However. | sus-
pect that, as environmental conditions
continue to detertorate worldwade,
governments will be torced to make
increasmgly dithicult choices. Most fun-
damentally. we will accept that the
magnitude ot environmental problems
far outweighs available tunds. Conse-
quently, | believe that solutions tor the
ecological rehabihtanon of the south

and the sustamable development of

northern Austraha lie well outside the
box.

As Tun Flannery (South Australian
Museum) notes, nany of the current
the environment have

debates  about

fallen nto complacent or philosophical-

Iv hidebound thinking. often suftused
with “beauttul lies”™. We need to open
our minds to the fact that busmess as
usual 15 impossible, including the com-
fortable vet stale syminetry of the envi-
ronment—development  debate. Allow
me to sketch a possible scenario tor
northern Australia, the last great Aus-
tralian tronuer.

To avoid repeating the nustakes made
m southern Australia, proposed agricul-
tural development in the north must be
modest. to protect the infertile soils that
are particularly vulnerable to erosion
during the wet season. Here the oppor-
tunity remains to conserve biodiversity
by eschewing large-scale land clearing
vet sull usimg land tor pastoralism while
simultancously achieving so-called “oft-
reserve conservation”. Aboriginal lands
will also conserve biodiversity by sus-
tamably harvesting wildlife for subsis-
tence and protit. *Natonal parks’, crin-
cally important msurance  policies
against the global-extimction crisis, will
conanue to morph trom the narrow
concept of wilderness areas to where
Indigenous communities have a stake n
park management. Miming will remam
an mportant source of cconomic activ-
ity providing revenue to tund environ-
mental management.

I can hear some howls of outrage at
these heterodox views—the sanie 1deal-
isuc repudiation that greets other novel
responses to sustamable tutures such as
one-kilometre-high solar ‘power tow-
ers’ 1 the outback. ‘ugly” wind farms.,
forestry 1n native forests, hazard-reduc-
ton burming m bushland surrounding

g
urban areas, the role of recreational

]]lll](ll):_’, m [I]L‘ conservatnon ot wet-

BY DAVID BOWMAN
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lands, the commercial harvege of

roos, and the acceprance of teryl
i

k"ll]g‘]_

Ayl

In this contexe It is
mmportant to note that some of th

ese

have ;llrc;ldy beeR

accepted. Consider  Kakady Nation,|

. ationg

Park. a jewel in the blodlvcmty

as part of the biota.

‘out-there” 1deas

crow
of Australia, which also happens to :(:::
tam a uranim mine (and therefore .
source ot nuclear waste that i lookmg
tor a home).

[ am not advocating that we £0 forth
and trash nature, far trom i, Rather |
believe that, to save natural Systens
upon which our future depends, we
must be receptive to new and probably
paintul choices on the strict Proviso that
we gain direct environmental and soenl
benetits trom any concessions associated
with economic  development, As an
extreme example. it the price for glob-
al nuclear disarmament is our storage of
plutonium, then that price may be
worth paving. as the alternative 1s to
horrible to contemplate.

The mpending. massive ecological
and social transtormaaon that the north
1s facing  has probably  coloured my
thinking. Living here  demands big
questions: how' should Australia. situat-
ed man are of pohucal mstability, mam-
i frst-world quality of hite. control
natural population growth and legal and
illegal nngranon. stop the descent of the
Indigenous population mto a deepenng
poverty trap, and fund the Herculean
taisk of managing and restormyg our
ccosystems? The answers to these ques:
tons will. | suspect. be tound by mak-

mg paintul choices.

FURTHER READING

Flannery, ‘1", 2003. Beauntul lies:
p()pul.m(m and environment
Austraha. Quarterly Essay No. 9.
Black Inc.: Melbourne.
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