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Non-slip graduations

friction feet
SILVA compasses are built to the highest
standards of accuracy, not deliberately
down to a low price. SILVA is the only
compass in the world that uses the finest
Swedish steel in its sensitive magnetic
needle. SILVA'is filled with a unique non-
yellowing anti-static liquid that resists bubble
formation. SILVA is tested to operate in
temperatures from -40C to +50C SILVA is
specially counter- balanced to account for
the magnetic dip forces found in Australasia.
When its a SILVA COMPass you can be syre

there is no better or more accurate com

you can buy. i

Choose from many different SILVA models at

better camping stores throu

ghout Australia
but beware of cheaper, 1oo :

k-alike imitations.

Look for this display
In all good campin
stores that sell quality
equipment

Yqu'll find a compass displayed to
:Jun YOU exact requirements ang i
udget. Try them for yourself and

test the “Easy as 1.2,3" SILVA
system.

Trade enquiries: p
;  Macson Trading com
Pany Pty Ltd
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| = Non-radioactive

luminous readout

Anti-static, liquid
filled capsule

As easy as 1,2,3 to use

1 riace

compass on map
with edge along
direction of travel

2 Rotate the
capsule until “N” on
compass dial points
north on map.
North-South lines
should be parallel
with magnetic
North gnid lines on
the map.

3 Hod compass
horizontally in front
of you and rotate
your body unti! red
point of needle is
over red part of
North arrow. Look
up. pick up a land
mark and walk
toward it
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Fax (03] 9481 5368 http/Avww.macso"

Finding your way in the
bush with SILVA

Map and compass use opens up the real
enJoymenF and many rewards of finding
your way in the bush with full
confidence.

The Swedish SILVA designers have made
the tedious task of compass work a pure
simplicity. When you add a SILVA
compass to a topographic map and a
few basic map reading instructions, you
gain a sixth sense. The sense of “seeing”
over the hill: knowing what to expect
behind it and how to get there with the
least effort. Most importantly, it will
enable you to get back to your home
base, as well as find that special spot
again next time.

Fun & safety in the bush
Good compass and map use increases
the fun and safety of outings in the
bush.

With a good map and a SILVA Compass,
a sense of complete independence and
freedom of movement is acquired. Any
time that you feel like leaving a track or
road, you will be able to take a direct
route through the bush knowing the
direction and distance required (O travel
A standard SILVA compass Is not
expensive, retailing for around $30
Some more professional models cost
little more. And there are more than 60
different models in the SILVA range.

The SILVA Guarantee g
SILVA guarantee that their COmpasses
unsurpassed in quality and accurscg!ome
being shockproof. waterproof an

with an exclusive 6 year waranty
backed by an Australian
after sales and spafe
parts service pase.
There Is NO othéf
compas that
more accurate
than SILVA.

Insist on
quality

ask for a
SILVA
Compass! j
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S0 or most of us living in

e city its @ joy to encounter

Wi
commonly sighted reptiles are

dife, and among the more

plue-tongued lizards.
It's great lo see a big fat blue-

tongue basking in the sun in an

urban  backyard. Blue-tongues

occur just about everywhere in

Australia and there are a number

of different species. In his article

on “Backyard  Blue-tongues”,

Glenn Shea highlights the point

that, despite their seeming

ubiquity, very little is actually

known about the ecology of blue-

tongues in the wild, and all may

not necessarily be well with them.

Is their individual longevity masking a declining population?
Another common sight around backyards is birds, but, as

familiar as they are, what do we really know about them? In

“Why Kissing is for the Birds”, for example, we see what

female choice can do to males. It would seem that, in the

early evolutionary history of birds, the intermittent organ (or

e
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penis) was lost in several

independent lineages, resulting in
the vast majority of species
functioning quite nicely without
one. One of the oddest and rarest of
birds is the Kakapo, New Zealand’s
flightless parrot. It is left over from
a time when New Zealand had many
more ground-dwelling birds that
filled niches normally occupied by
herbivorous mammals. Careful
study of the Kakapo's breeding
behaviour is leading to a slow
increase in its numbers and
providing hope for the survival of
this paradoxical parrot.

For those of you who like a good
mystery, Paul Tacon sheds a little
more light on the enigmatic
‘Bradshaw’  paintings of the
Kimberley region. Who is respon-

sible for them and what do they mean?

In our regular features we have sensitive plants that try to
disappear, rock-wallabies with a penchant for lush backyards,
the wonderful world of cockroaches, and elephants that dog-

paddled their way to Australia.
—Jennifer Saunders

Sorry. We don't have any of the things you may be used to. But
we do have clean air; fine food and enchanting scenery. Talk to your
travel agent about a visit to Freycinet Lodge. and immerse yourself

in the beauty of Tasmania's most stunning coastal wilderness area.

You can bring your stress if you like, but you can't take it home with you.

IN-LAWS, — Please send me a complimentary copy of your brochure.

PA 2 Name .. .
- - Address ..

——

But we still call it home.

Send this coupon to: PO Box 225 Kings Meadows

- TAS 7249

A WL (@) REN v (& D N AT L R A L

Ph (03) 6257 0101 Fax (03) 6257 0278

Freycinet Lodge
A (: 'l' l V I 'l. l lrl S FREYCINET NATIONAL PARK:COLES BAY

OyAvy 8430
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Male Major Mitchell’s
Cockatoos (Cacatua
Ieadbealeri), like 97 per
cent of all bird species,
do not have a penis. Is
this because the females
prefer it that way?
Photo by John Cooper.
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WHY KISSING IS

FOR THE BIRDS

What emasculatory twist of
evolution could have repeatedly
favoured the loss of something
so intuitively useful?

BY JAMES BRISKIE
24

BACKYARD
BLUE-TONGUES

Despite our familiarity with
these popular reptiles, we know
alarmingly little about them.

BY GLENN SHEA
30

MAGICAL PAINTINGS OF
THE KIMBERLEY
Bradshaw paintings have been
a source of mystery and debate
since their discovery in the late
1880s. Wild claims of their
origins range from the
Egyptians and Phoenicians
through to extraterrestrials!
There is, however, a more
balanced view.

BY PAUL TACON
40
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NEW HOLLAND MOUSE
The recent discovery of New
Holland Mice in Queensland
has raised more questions than
answers.

BY STEVE VAN DYCK
48
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KAKAPO: THE |
PARADOXICAL PAR'thT |
With only 50 or so left 1% tze" i
wild and far more males th{;z |
females the odds are s'tac.kelsua |
against New Zealand'’s uit!

flightless parrot. .
BY STEVE T REWICK
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. THE BACKYARD NATURALIST

THINGS THAT GO CRUNCH
IN THE NIGHT
. Cockroaches . . . whether we
like them or loath them we have
" 1o share the planet with them.

BY STEVE VAN DYCK
18

RARE & ENDANGERED

PROSERPINE

. ROCK-WALLABY
Residents of the Whitsunday

+ dure are learning to share as
thewr lush gardens become a
rock-wallaby delicatessan.

BY PAULA WINKEL
20
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PLANTS wiTH
" SENSITIVITY

Some plants have evolved a

]
W You see me, now you don’t’

Phreach to life Tim Low
exblaz;gs how and why this
Chaviour campe 19 be.
BYTIM 1 Ow

22
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BILLABONGS

Islands of water that support a
profusion of life.

BY RAOUL SLATER

64

VIEWS FROM THE FOURTH DIMENSION

A LEGACY OF BOATS,
BLOATS AND FLOATERS
The fossil record suggests that at
some point in time ponderous
pachyderms may have pursued
perilous passages . . . to
Australia.

BY MICHAEL ARCHER
70
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WHALE STRANDINGS:
SHOULD WE INTERVENE?
The sight of a beached whale
pulls at the heart, and most of
us would do our best to return
it to the sea. But should we
intervene in a process that has
continued throughout history?

BY JOSEPH GERACI
80
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LETTERS

The forum for readers to
air their views about their
concerns, past articles and

interesting personal events.

The Huntsman

We have a huntsman in the
house who comes out
every night,

Hoping to catch a moth or
two from the bright and
shining light.

You are fast asleep when
nature calls and you
have to get out of bed

To make your way to the
bathroom, very careful
of where you tread.

And there he is on the wall
staring straight at you,

Watching every movement
you may or may not do.

You go about your business
keeping a fair distance
away,

Making sure he doesn’t
come closer or move
from where he lay.

Life with a Huntsman spider in the house is never dull. |

4

You return to your warm
and inviting room,

With the spider safely in
the bathroom—you
presume,

But he is in fact making his
way across the bath-
room floor

To find a new home, behind
my bedroom door.

—Katie Harris
Cedar Creek, QId

More Stingless
Bees

[ found the article on sting-
less bees by Tim Heard
(Nature Aust. Spring 1996)
fascinating. [ look forward to
the day when native bee
honey is readily available to
consumers.

In the article, Tim men-
tions that most of the 14 or so

native stingless bees occur in
the tropical north, the
remaining two being found in
subtropical eastern Australia.

Prior to moving to Queens-
land I spent almost five years
working in arid central Aus-
tralia. While there, I frequent-
ly observed native bees,
mostly in the gorges and
creeks that flow from the cen-
tral ranges. The local Aborig-
ines also speak of stingless
bees and relish ‘sugar bag’ as
a food source. They relate
tales of tying long strands of
spider web to a bee so it can
be followed to its hive. Can
you tell me what the central
Australian species would be?

Also, the relationship
between FEucalyptus torel-
liana and stingless bees in
northern Queensland is

extraordinary. I have
reports that outside jts ES?JE
al range, E. torelliang may he
a problem for stingless bees
Ca}n you shed any light ori
this and possibly provide a
further reference?

~—John Clarke

Yeppoon, Qid

Honey from stingless pees 1
becoming increasingly gyqil.
able as the number of colonips
wm artificial hives incregses
and as we improve our tech-
niques for extracting and stor-
ing the honey. We also hope
that one day it will be gs com-
mon as macadamia nuts. Utjl-
wsation of indigenous products
can help to ensure their preser-
vation.

The most common species of
stingless bee in arid central
Australia is Austroplebeia
percjncta and 1s probably the
Species you observed there.

Reports from Rockhampton
state that Eucalyptus torel-
liana resin can destroy hives of
stingless bees (see an article by
Mark Chamberlain in the
Spring 1993 issue of The
Growing Idea, the official
newsletter of Greening Aus-
tralia Queensland Inc.). The
bees collect large quantities of
the resin and seed from the

|
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Do white-faced Herons talk to

one another?
o v -

& gonitls for their nest con-

struction. Th resin has a low
elting point and, in hot
weather. 1ar;
stored resin can collapse,
blocking the colony entrance.
This may be a local problem
pecause it _does not occur in
southern Queensland. It would
pe interesting to Ienoug if any-
one is aware of this phen-
omenon /'n.()fher tmpch/ areas
of Australia agzd particularly
within the native range of the
plant.

—Tim Heard (CSIRO Entomology) &

Anne Dollin (Australian Native Bee

t Research Centre)
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Freedom of
Speech

When our Autumn 1998
edition of Nature Australia
turned up last week and I saw
those two or three correspon-

" dents getting stuck into Mike

Archer over Thylacines and
wombats, [ took the trouble
to check back issues to see
what all the hoo-ha was

I about, not remembering any-

thing particularly controver-
sial myself. [ won't comment
on either subject as such,
except to say it’s been tradi-
tional to allow professors cer-
tain latitudes and remissions
| for their mental aberrations.
Scientists in general should
also be allowed some degree
d latitude when they dare to
enter the preserves of poli-
tics, since politicians have
long denigrated sciences with
the ultimate put down by vot-
Ing with their feet and acting
as though the cosmos, and
€ spiences that attempt to
explain it, have not yet been
Invented.
—Des Petersen
Dalby, QId

. Kiwi Bitter?
hen Chinese Goose-
erries or Kiwi Fruits (Actini-
1@ chinensis) are abundantly
vailable I may eat several a
waey'kl have noticed after a
4 €k of such abundance and
. Mdulgence a curious taste

* Y Subject

D CnOmenor} or parageusia.
el er food items, consumed
aftély ours or even a day
acqliiréhe ]ast] Kiwi Fruit,
an unpleasa i

aﬁcrlaste, p nt, bitter
- ve. It takes more

a day for the effects to
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quantities of

which is apparent-

clear, and a week or more of
eating Kiwi Fruits for the
effects, presumably cumula-
tive, to first appear. The phe-
nomenon is absent with an
empty mouth, and seems to
apply particularly to sweet or
strongly tasting items. Any
suggestions, or other similar
experiences?
—John Bradshaw
Monash University, Vic.

Bird Talk

[ have just read the Nature
Strips item on “Raven Roosts”
(Nature Awust. Spring 1997)
and would like to relay a sim-
ilar experience [ have had—
not so much with ravens but
with the White-faced Heron
(Egretta novaehollandiae). (1
understand that herons also
roost together at night.)

Years ago I had a fish pond
in my yard and stocked it
with half a dozen or so gold-

fish. Months and months
went by and the fish grew and
became very ‘friendly’, swim-
ming near the surface and
always looking for food. One
day a White-faced Heron
passed by (after not having
seen one for years) and
quickly took advantage of my
uncovered fish pond. The
heron gobbled down two or
three fish before I realised
what it was doing. [ chased it
off again and again, and soon
decided that a cover would be
the only safeguard against
our new pond visitor. Any-
how, the next morning I
walked out to the pond only
to notice four herons perched
on my rooftop—all, no doubt,
looking for a quick easy feed.

After this experience |
would have to say that, if
herons and birds in general
can’t ‘talk’ to one another,
then they certainly can relay

the meaning of free food.
While [ could not say if the
original heron was in the
group and had in fact shown

the others the way, or
whether it had given the
other birds intimate details of
my fish pond’s location, I feel
sure there is some sort of
communication going on.
—T.W. Richards
Kingston, QId

Tsunami Hype

As much as [ loved the pic-
ture of Michael Archer’s ‘one-
in-600-year wave’ about to
dump a million tonnes of
water onto what appears to be
a prize home in the Gold
Coast hinterland (Nature
Aust. Winter 1998), I can’t
quite suppress the harmless
pedant that lives within.

My criticism is not with the
picture but with the idea that
tsunamis can “tower above




the surface of the ocean”.
Indeed, if tsunamis did tower,
there would no doubt be
more warning. Satellites
would clearly pick up the
freak wave patterns as the
tsunami moves across the
ocean surface at a speed of
hundreds of kilometres per
hour, giving our prize home:
winners a couple of hours to
Getaway in their prize Range
Rover.

Perhaps unfortunately, the
energy contained in a tsuna-
mi is not put into a whole lot
of height as it moves across
the ocean surface. Rather, its
energy is expressed in the
extremely fast movement of
the huge amount of water,
usually of a long wavelength
and low amplitude. It is only
when this massive momen-
tum hits shallow water, and
the rotational path of the
water molecules causes them
to bunch up (because of fric-
tion at the water-substrate
interface), that the wave
slows down, and the energy
is transferred into wave
height. Thus they only really
tower when they hit shallow
water . . . and expensive real
estate.

—Eric Vanderduys
Wynnum, QId

More on
Aborigines and
Ticks

In response to Michael
Westaway’s  letter  and
Stephen Doggett’s reply
regarding the acquisition by
Aboriginal Australians of
immunity to the Australian
Paralysis Tick, there are
many animal species, Aus-
tralian native and exotic, that
are able to mount quick and
effective immune responses
to the toxin produced and
released by the tick. The anti-
sera available commercially
to counter the effects of the
toxin are produced by gradu-
ally exposing Horses and
domestic Dogs to increasing
numbers of ticks, allowing
them the opportunity to
mount increasing immune
responses to the foreign pro-
teins. When they have mount-
ed aresponse that is effective
against the neurotoxin pro-
duced by a large burden of
ticks, their circulating plasma
has: high concentrations of
antibodies and it can be har-
vested as antitick serum. As
Horses and Dogs are exotic

6
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to Australia and have had
very short evolutionary expo-
sures to this neurotoxin, it
appears that the ability to
mount quick and elfeqlve
immune responses is wide-
spread in mammals at least,
and perhaps this or smnlgr
toxins are encountered in
other continents.

The most important factor
in mounting an effective
immune response is the grad-
ual exposure to the toxin. An
animal with no previous expo-
sure is at great risk of suffer-
ing from the paralytic and
other pathological actions of
the toxin, and this includes
native Australian animals:
brushtail possums with large
Ixodes ticks have died show-
ing signs typical of exposure
to the neurotoxin; other
brushtail possums and Emus
have been successfully treat-
ed with antiserum when
showing signs of paralysis
associated with heavy tick
loads. This risk becomes
important when captive or
hand-reared native animals
(which will be naive to the
toxin) are released in areas
where adult Paralysis Ticks
may be present.

These two factors—appar-
ent widespread abilities to
mount effective immune
responses, and the suscepti-
bility of native Australian ani-
mals—indicate that it would
very likely be unproductive
to look for a specific gene(s)
in Aboriginal Australians that
confers resistance to the neu-
rotoxin.

—Derek Spielman
Territory Wildlife Park, NT

Lyrebird Lyrics

I greatly enjoyed Sydney
Curtis’ article on lyrebirds
(Nature Aust. Winter 1998).
Coincidentally, as I read it, a
Superb Lyrebird was in full
performance just outside my
window.

Our house is an inadver-
tent ‘hide’. From various
rooms we look onto the terri-
gories of five lyrebirds, watch-
ing them sing, dance, court,
mate, and rip the garden into
shreds from early winter until
late spring. (We have about
two acres of garden, closely
planted and heavily mulched;
if you have ever watched
choqks rip up a garden, then
mul’tlply this by ten and
youve some idea of the dev-
astation lyrebirds can cre-

———

ate—those claws are strong
and dedicated.)

Lyrebirds here appear not
only to learn their songs from
other lyrebirds, but to
increase the complexity of
their songs as they get older.

When | began spying on
lyrebirds about 25 years ago,
an extraordinary songster
was already in residence. His
‘music’ was magnificent.
Sadly he left me with exag-
gerated expectations; no
other lyrebird has come any-
where near to his perfor-
mance. He not only imitated
sounds, but wove them into
patterns, something no other
lyrebird here has even
appeared to have attempted.

After his death, and the
death of most of the other
older birds at much the same
time (coincidental with a sud-
den build-up of feral Cats and
Foxes), we had several years
of extremely paltry imita-
tions. Presumably  the
younger birds lacked musical
mentors.

The range of birds mimic-
ked, however, has been
steadily increasing (and the
depth and resonance of their
calls too), and possibly the
musician’s genes may live on.
I suspect that his song was
learnt at least in part from
older birds and that, without
guidance, our youngsters
won'’t ever achieve his glory.

In regard to lyrebirds imi-
tating ‘human’ sounds, I have
only heard two ‘human imita-
tions’ that I'm sure about,
both from the bird I just
described.

We were running the trac-
tor up near his territory when
something seemed to go
wrong with the engine. The
beat seemed to be doubling,
or missing. We turned the
engine off, but the engine
noise continued—it was the
lyrebird, not quite in sync.

The other instance was one
of those moments you
remember with so much awe
that it is hard to believe it
happened. [ was sitting on the
grass, singing my own badly
remembered version of the
last movement of Beet-
hoven’s 9th, when the lyre-
bird joined in. He took the
melody and repeated it, then
changed it and melded it with
his own.
~ No, I had not been eating
interesting mushrooms or
other herbage. [ never heard
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the engine noise nor
Beethoven’s 9th incorporateq
in his song again.

As I write this I can see the
lyrebird we refer to as Figh.
tail. Although Fishtail dis-
plays to female lyrebirds, he
glso displglys to his reflection
in the l_1vmg-r00m window—
frustrating when his image
disappears as he passes the
door.

We too have heard the
birds tapping one vine or
branch against another. Byt
the lyrebirds here also make
use of the clicking sound as
they dance on the metal gate
and the wooden backs of our
garden chairs. The most
effective ‘instrument’ howey-
er is the long metal pipe lead- |
ing to our hydraulic ram. It
reverberates beautifully and
y(f)fu can hear it some distance
off.

One more thing. Several
autumns ago [ left a giant yel |
low marrow out in the gar |
den. A lyrebird leapt on it one
morning, presumably to
dance on it. It immediately
began to roll downhill. We
were treated to a version of
lyrebird barrel-rolling, as the
bird attempted to keep its bal
ance.

Later that morning I
replaced the marrow. Ten
minutes later the lyrebird
jumped on it again, and over
the next few weeks repeated-
ly seemed to enjoy balancing
on it as it rolled down the hill,
yelling and wing-flapping asit
went. I've never been sure
whether to ascribe it to a new ‘
form of territorial display, |
lyrebird insanity, or just play- ‘
ing around. |

Three weeks later the
bower birds and currawongs '

ate the marrow. That ended
the lyrebird’s performance,
although for a time it attempt- |
ed to fool around with flower
pots.

—Jackie French
Braidwood, NSW

I

NATURE AUSTRALIA welcomes ‘
letters for publication and |
requests that they be Iimne'd to

250 words and typed if possible- |'
Please supply a daytime te!e-
phone number and type or print
your name and address dea‘rly on
the letter. The best letter in this
issue will receive a signed Copy
of Tim Flannery’s latest .book
Throwim way leg. The winner
this issue is T.W. Richards.
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Established in 1985, the
NSwW Wildlife Information
& Rescue Service (WIRES)
is the largest volunteer
wildlife rescue organisation
in Australia. WIRES works
to rescue injured, orphaned
and distressed native
animals, caring for them
until they can be released
back into the wild.

In the last 13 years over
160,000 of Australia’s
native animals, from koalas
suffering burns from
bushfire, to a snake caught
in a drink can, have been
rescued by WIRES.

JOIN FRIENDS
OF WIRES

Friends of WIRES

are valuable supporters
and contribute to the
ongoing costs of running
a wildlife rehabilitation
organisation.

For just $30 a year you
receive 'LiveWIRES'
published quarterly, full of
articles and news on
wildlife research, debates,
updates and rescue stories,
a special introductory pack,

and Membership card,

certificate plus the
satifaction of knowing
you're helping to save our
native animals and the
environment.

MAKE A DONATION

Your financial assitance
will aid WIRES in caring
for sick, injured and
orphaned wildlife and
ensure the Organisation
continues to give our
precious wildlife one more

chance.
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® Yes | would like to join Friends Of WIRES at $30.00
for a years subscription.

O Yes | would like to help WIRES. Please find enclosed
my cheque/money order for a tax deductable
donation 0f $ ..._........ccro ... tO Give OUT wildlife one
more chance.

)t would like to be involved in WIRES work. Please
send me more information.

Post this coupon to: Reply Paid AAA29

NSW Wildtife Information & Rescue Service (WIRES)
PO Box 260

Forestvitle NSW 2087
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Red is for
Hunger

ewborn chicks are

Ndemanding little crea-
tures. They squawk inces-
santly, creating bedlam as
they jostle and beg for food.
When faced with a nestful of
squabbling chicks, how does
a parent bird decide which to
feed first? The answer, it
seems, comes straight from
the chick’s mouth.

Rebecca Kilner from the
University of Cambridge has
discovered that, although
Canary (Serinus canaria)
chicks have pink mouths,
when they start to beg the
mouth lining flushes a deep
red. By photographing the
gaping mouths of chicks at

COMPILED BY
GEORGINA HICKEY

different intervals from feed-
ing, Kilner found that the
hungrier the chick, the more
intensely coloured was its
mouth.

When the parent bird ‘sees
red’ it responds by eagerly
feeding the chick. Kilner test-
ed this by artificially colour-
ing the inside of Canary
chicks’ mouths with
cochineal and found chicks
with redder mouths were fed
more. Interestingly, when all
nestlings had their mouth
colour enhanced, the parent
bird simply worked harder to
feed the malcontent young.

If chicks can score extra
food from their parents, what
prevents them from cheating
the system and remaining
red-mouthed all the time? Kil-

ner bhelieves the rapid
changes to mouth colour are
the result of blood rushing to
the area and may be physio-
logically prevented if the gut
is full. Redirecting blood
away [rom the stomach may
slow down digestion and
would be too costly for a well-
fed chick. Consequently, the
red flush provides an honest
signal of how hungry each
Canary chick is and helps
parents allocate food during
the riotous calamity of feed-
ing time.

But what about birds with
different-coloured  gapes?
Could blood also enhance the
colour of a yellow or orange
mouth? In a more recent
study, Kilner and Nick Davies
(also from the University of

FE TN TS T AEER 2

The Welcome Swollow (Hirundo neoxena): do hungry chicks show their true colours?
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Cambridge) sur g
Jritish  bird spevgi}(;(;d u(11
found that honest Signa]:n[
hglnger oceur only ip chicl?s
with red gapes, and only ip
those birds whoge parent:
feed them by regurgitatio;?
(such as finches and ravens)
[he chicks of other Species.
whose parents fee( ther}{
with food carried ip their
bills, do not show change i
mouth colour, evep those
whose gape is red. The rela.
tionship  hetween honest
col_our-change signals ap(
bemg fed by regurgitation
remains a mystery.

—KH.

Monkeys Aim
for the Gap

onkeys are not tradi

tionally regarded as
the tidiest of animals, They
generally leave a trail of half-
eaten fruits, broken vegeta-
tien and faeces behind them
as they crash through the for-
est. But it now seems there
is, in fact, some method in
the monkeys’ mess, particu-
larly when it comes to toilet
habits.

Kellen Gilbert, now at
Southeastern Louisiana Uni-
versity in the United States,
followed groups of Red Howl-

8-99
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Mon! ys  (Alouatta
soniculus) 11 ough the Ama-
sonian foresis, noting where
individuals defecated and
how much vegetation was hit
on the way down. In order to
acurately measure defeca-
tion, Gilbert stood directly
underneath the monkeys,
often gaining a closer than
comfortable insight into the
pehaviour she was observing.

Gilbert found that the mon-
keys tended to defecate over

in the forest. They were
much less likely to defecate
over foliage between 10 and
25 metres high—the area in
which the monkeys typically
forage. And defecation sites
had much less foliage than
random sites or areas where
the monkeys did other things
like sleeping, eating or travel-
ling.

Keeping a clean house
makes good sense. It reduces
the risk of passing parasites
on to other members of the
group and keeps everyone
healthy and clean. Except for
the dedicated researcher
beneath!

ing

—D.C.

Hissing Snakes
Full of Hot Air

Rattlesnakes (Crotalus
spp.) really let you know
when they don’t like you.
They puff themselves up, hiss
their displeasure and provide
an ominous rattling sound
with their tail.

Making oneself as big as
possible is a common reac-
tion to danger in many
species—from Dogs and Cats
to snakes and frogs. The rat-
tlesnake’s rattle is another
highly developed threat strat-
€gy. But what of the snake’s
hiss? In popular mythology,
the hiss is a clear signal of
Sinister intent. But do rat-

esnakes really use hissing,
& wel! asrattling, to ward off
Potential enemies?

0 investigate, Clare Kin-
ﬂﬁjy, George Abishahin and
el uce Young of Lafayette Col-

€€ In Pennsylvania studied

wi) defensive behaviour of
the Species of rattlesnake:

i dz?)stern and Western Dia-
adn ack Rattlesnakes (C.

EManteus and C. atrox).
SOJSI found that the rattling
oAl was loud and contin-

until the spake began to
—Sometimes for more
than 15 minutes. Hisses, in

NAT
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Hissing in the Western Diamondback Rattlesnake: signal of sinister intent, or simply incidental?

comparison, were much qui-
eter and only occurred when
the snake was initially star-
tled. Hissing coincided with
the rapid intake of air that the
snake requires to puff itself
up during a threat. Once the
snake reached its peak size,
the hissing stopped.

So it seems the snake’s hiss
is like an involuntary gasp of
horror. Far from being a sig-
nal of ill intent, hissing in rat-
tlesnakes is just a side effect

of the snake inflating its size.
—D.C.

Whales’
Tongue Trick

thick insulating fat layer

over much of the body
helps baleen whales survive
in cold polar waters. Howev-
er, these massive creatures
are certainly no blubber
mouths. So how, with such
large oral cavities necessary
for filter feeding, do they pre-
vent heat loss from their
mouths?
The answer, according to
zoologists John Heyning

(Natural History Museum of
Los Angeles County) and
James Mead (National Muse-
um of Natural History, Wash-
ington), lies in the structure
of the tongue. The
researchers discovered, dur-
ing dissections of two dead
Gray Whale (Eschrichtius
robustus) calves, a complex
arrangement of blood vessels
within the tongue designed to
restrict heat loss.

Located throughout the
large oral organ are many
countercurrent heat exchan-
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How does the Gray Whale prevent heat loss from its mouth?

ge ‘units’, each consisting of
an artery surrounded by a
dense network of veins.
These are arranged so that
cooled blood returning from
the tongue’s surface is car-
ried through veins from the
front of the organ to the back.
The arterial blood, warmed
by its passage from within the
body, heats up the cold
venous blood as the vessels
pass close to each other.

A proliferation or branch-
ing out of the arterial system
at the base of the tongue
enhances the whole system
by slowing the blood flow to
provide more opportunity for
heat exchange and by
increasing the arterial sur-
face area over which heat
exchange can occur.

Like other baleen whales,
Gray Whales feed mostly on
the abundant invertebrates
available in the polar regions
during summer. Unrestricted
heat loss from the enormous
tongue would make this
impossible. The tongue
needs to remain mobile and
agile to control water flow

10

over the baleen plates during
filter feeding, so blubber
would be too restrictive. The
countercurrent system is a
far better solution and, as
Heyning and Mead speculate,
probably the one employed
by all baleen whales.

—K.McG.

Firefly Femmmes
Fatales

Female fireflies in the
genus Photuris are the
‘femmes fatales’ of the insect
world. By mimicking the sex-
ual response flashes of an-
other genus of fireflies (Photi-
nus) they lure the hapless
Photinus males within reach,
and promptly devour them.
But Photuris females gain
more than just nutrients from
these ill-gotten meals. As
Thomas Eisner and col-
leagues from Cornell Univer-
sity in New York have recent-
ly discovered, they also gain
protection from predators.
Photinus fireflies produce a
defensive steroid chemical
called lucibufagin (LBG).

. . ir male
Female Photuris fireflies gain more than just nutrients from thei

Photinus prey.

When disturbed, the fireflies
exude droplets of LBG-taint-
ed blood, which jumping spi-
ders (Phidippus spp.) find
repellent. Photuris females,
however, are unable to syn-
thesise LBG themselves and
so must steal it from else-
where.

Experiments in which
female Photuris were offered
to hungry jumping spiders
showed that fireflies that had
not eaten LBG (either as an

artificial supplement oOr asg}
male Photinus) were lmmteh alt
ately attacked, but those y
had consumed LBG whey
spared. The more LBG {] :
had eaten, the more repe :r N
they were to jumping Spll‘eve
The researchers beli s
that LBG, whether stolenre
homemade, also prote%ts s
flies from thrushes, and P i
ably ants and other 1nV€

brates as well. _m
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Lizard’s- Liquid
Lurlch
ost lizards opt for
Junch with a crunch—
fies, beetles, spiders and
other arthropods, even the
ocessed remains of another
[ilzard's lunch. But on the tiny
iland of Nitge, one of the
Balearic Islands off the coast
of Spain. the lizards there pre-
ferto sip on nectar.
In the first known record pf
) Jigard pollination, Valentin
pérez-Mellado (University of
galamanca) and José L. Casas
| (University  of Alicante)
report how the Balearic
Lizard (Podarcis lilfordi) is a
key pollinator for the local sea
' fern Crithmum maritvmum.
Lizards had previously
been observed climbing over
the ferns from dawn until
dusk, spending all day licking
. pectar and pollen from the
flowers, and so the
researchers suspected they
may play a role in pollination.
To prove it, though, they had
to run a series of exclusion
experiments in which some
~ ferns, but not others, were
fenced off from the lizards.

e ]

In the first known record of lizard pollination, the Balearic Lizard sups

on nectar from a sea fern.

Plants that were made avail-
able to the lizards were found
to have between 14 and 75
per cent viable seeds, com-
pared with only five to ten per
cent for the plants that lizards
couldn’t reach.

The plants that were fenced
off from lizards may have
been pollinated by wind and
insects, suggesting that

lizards are the significant, but
not sole, pollinators. The sea
fern, on the other hand, is
vital to the lizards, whose
stomach contents reveal that
nectar and pollen are their
only food source during mid-
summer.

Nectar sipping is a luxury
few lizards can afford,
because the sweet temptation

often leaves them exposed to
predators. But on Nitge
Island, an unusual lack of
predators has allowed the
lucky lizards to drink to their
hearts’ content.

—A.T

Cheating
Choughs

Acooperative approach to
breeding is quite com-
mon in birds but few take it
quite as far as White-winged
Choughs (Corcorax melanor-
hamphos). These natives of
eastern Australian forests live
in groups of up to 20, often
related, individuals. Only one
pair will produce offspring
but all members of the group
take part in building a cup-
shaped mud nest, up to 30
centimetres across, and help
forage for the young. Without
this level of teamwork, White-
winged Choughs are unable
to reproduce.

The support, however, is
not always as devoted as it
might at first seem, according
to Australian National Univer-
sity ecologists Christopher

P.O. Box 345
Lindfield NSW 2070
phone/fax: 02 9415 8098

Specialising in Indo-Pacific marine biology, but also:
Herpetology, Australian plants, orchids
many other subjects
Popular and scientific
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When other adults aren’t around to watch, White-winged Choughs may gobble food intended for the nestlings.

Boland, Robert Hein-sohn
and Andrew Cockburn.

Choughs take about four
years to mature. When they
begin foraging, they are not
particularly efficient and have
enough trouble meeting their
own energy requirements, let
alone the demands of perpet-
ually hungry nestlings. And
so, the researchers observed,
some helpers routinely con-
sume food meant for the
group’s offspring.

They are, however, sneaky
about it. Boland and his col-
leagues witnessed young
‘cheats’ (typically two-year-
olds) carrying food to the
nestand even dangling it into
the _gaping  mouths  of
nestlings before swallowing it
down themselves. This only
ever happened if there
weren't other birds around to
watch them. Cheating ceased
when supplementary food
was provided and foragers
had no problems finding

12

food.

Interestingly, the research-
ers also observed that the
young tricksters displayed a
greater tendency to preen
nestlings, almost as if they
were trying to make up for
their deceptive ways.

—K.McG.

Oily Birds

Adistraught young wom-
an gingerly grips a
grease-soaked bird. Its small
dark eyes blend into the rich
blackness of the crude oil
coating. The tragic environ-
mental cost of an oil spill is
immediately recognisable.
Valiant wildlife rescue efforts
following environmental dis-
asters may help to salvage
our conscience, but for some
species it appears to be the
only thing we are saving.

For more than ten years,
researchers in Britain have
studied the survival rates of

|

ringed Guillemots (Uria
aalge) following rehabilitation
from oiling. Chris Wernham
and colleagues, from the
British Trust for Ornithology,
measured a large discrepan-
cy in the average life span of
Guillemots in natural popula-
tions compared with those

Brian Sharp, a former US
Fish and Wildlife Service
biologist from Oregon, has
studied similar seabird popu-
lations in North America
where he found the average
life span of rehabilitated
Guillemots after release to be
9.6 days.

Rehabilitating oiled birds is
labour-intensive, expensive and has a very

low success rate for some species.

released after rehabilitation.
Wild healthy adults were
found dead an average of 599
days after ringing, while re-
habilitated birds lasted only
seven days after release. Only
about one per cent of rehabil-
itated Guillemots survived
their first year after release.

Rehabilitating oiled birds
labour-intensive, exXpenst
and has, as we now kﬂowfo‘r
very low succesS ratﬁ e
some species. A_lthoug -
number of birds be-ﬁ
released is increasing lgnv
improved techmques']. Ie 10
individuals do not 1V
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i So why do volun-
"e?fi Qlf\;tllt() save oiled birds
[?Ilbv;/on'l help their popula-
‘.h‘:ﬁ recovel: .
0% many beople, rescuing
.[()Ibil-ds and mammals is a
of 1 of animal welfare, not
mml.e,,-vmion. Washing birds
L‘erthlnn detergent and pro-
will » them with nutritious
"'dl.lll.‘-l“eq may  temporarily
b:h:iluce\lhe suffering for indi-
I?‘dml pirds; but, importantly,
Xl algo makes the volunteers
| }eelklhm they are at least
doing something 1o Compen:
qte for the mess that our
species has caused.
Theorelically ~ the — most
eifective way 10 reduce the
| environmental cost of oil spills
} i fo stop them from happen-
ing in the first p_lace. Preven-
tion. as they say, is betler than
cure. But the world will never
' pe ideal, and oil spills are like-
| yto continue. In the grim yet
inevitable event of another oil
+ spill disaster, we need to
| understand why some bird
species do not fare as well as
1 others after rehabilitation. For
this, a more rigorous and
| comparative approach to col-
lecting information during the
rehabilitation process must be
adopted.
: —BD.

—

Stuffed Wasps

aced with the problem of
how to ensure that food

meant for wasp larvae isn't
gorged by idle male nest
mates, hard-working females
have come up with a prag-
matic solution: females sur-
round hungry males and
stuff them headfirst into the
nearest empty nest cell.

Aggression within colonies
of social insects is well docu-
mented, but Philip Starks and
Emily Poe (Cornell Univer-
sity in New York) only recent-
ly observed this unusual
behaviour in nests of the
paperwasp Polistes dominulus
with the aid of 26 hours of
video footage.

They found that male-stuff-
ing, which can take two
forms, occurs when female
foragers return to the colony
bearing food for the larvae
and encounter males wishing
to consume their hard-
earned resources. (Males
generally hang around the
nest for a few weeks after
emerging as adults, without
engaging in any of the usual
nest maintenance activities,
before leaving the colony to
mate.)

During ‘initial stuffing’, a
female bites and threatens to
sting the male until he is
overcome, then forces him
headfirst into a nearby cell
from which he later escapes
when the females’ attentions
are otherwise engaged.
‘Repeated stuffing” occurs
after the male’s head and tho-

rax are already inside the
cell; the female continues the
altack on the male’s protrud-
ing abdomen, ensuring he
remaimns stuffed for much
longer before escape.

In short, say the research-
ers, stuffing ensures that
food is preferentially chan-
nelled to the needy larvae,
which, in wasp societies, are
likely to be more closely
related to females than
females are to males. So lim-
iting food to adult males may
maximise the fitness pay-off
for female workers.

—RS.

Insect Pearls

Pink Ground  Pearls
(Eumargarodes laingi)
put on their hottest pink and
surface every spring, hoping
to attract the opposite sex.
It's an evolutionary throw-
back to a time when there
were males in the species.
Today the Pink Ground
Pearl, a tiny (two to five mil-
limetres long) wingless bug
related to the scale insects,
reproduces  without sex
(called parthenogenesis),
depositing hundreds of eggs
in white frothy fairy-floss
masses about a metre below
the soil surface.

After the eggs hatch, the
nymphs (all female) wander
through the soil, seeking
plant roots to which they will

So irst into a cell.
‘ Me female Paper wasps punish idle males by stuffing them headfirst into
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attach and remain for the rest
of their lives. To protect
themselves against desicca-
tion and attack from natural
predators, such as wire-
worms and other soil-
dwelling beetles, they create
a luminescent pearl-like cap-
sule or cyst as impenetrable
as a tank and with only a
‘peephole’ big enough for a
retractable, hair-like feeding
tube. The cyst enables them
to survive long periods of
drought without food. As the
ground pearls grow, they
increase in size, changing
from beige to bright pink just
before the adults mature. Up
to 10,000 of these ‘pearls’ may
be found clinging to the roots
of one plant.

One peculiar feature of
these insects is that, every
day from October through to
December, the pink adults
emerge briefly at the soil sur-
face. This is always between
10 and 11 am. We still do not
know what they do at the sur-
face, or whether the individu-
als come to the surface just
once or more often, before
returning below ground to
lay their eggs.

The absence of males and
reproduction by partheno-
genesis are also oddities.
Parthenogenesis allows a

Pretty in pink? Not according
to Sugarcane growers, whose
crops are eaten by Pink

Ground Pearls.
L ——=_ e

population to increase rapid-
ly, as all the energy of the
population is focused on egg-
laying females and not on
‘unproductive’ males. This
works well while conditions
remain stable, but does not
allow the dissemination of
useful mutations as does sex-
ual reproduction.

Just as puzzling is where
the species originated. It was
discovered in 1932 in a Sug
arcane field at Bundaberg,
Queensland, but is now
known from Sarina on the
mid-Queensland coast down
to Sydney; and not only in
Sugercane fields, but also in
turf grass on golfing and
bowling greens. Although it
was first recorded in Aus-
tralia, it was also found on
wild grasses in North Ameri-
ca around the same time,
causing speculation that it is
native to that continent since
Sugercane is a cultivated,
introduced crop.

Peter Allsopp, an entomolo-
gist from the Bureau of Sugar
Experiment Stations in Bund-
aberg, is studying the behav-
iour and biology of this tiny

insect in the hope of finding a
way to combat it in Sugarcane
fields. So far, insecticides
have proven ineffective, so
cultural controls such as
bare-fallowing fields, or grow-
ing other crops such as mel-
ons in rotation, are being
looked at to break the insect’s
one-year life cycle. Sugarcane
varieties are also being tested
to determine why some are
more resistant to attack than
others.
—Lisa Halvorsen
University of Vermont, USA

Hot and Cold
Dino Debate

he battle continues to

rage about whether
dinosaurs were warm- or
cold-blooded (see Nature
Aust. Summer 1996-97). This
time ‘cold-blooded’ evidence
comes from the so-called
‘feathered’ dinosaur unearth-

Crocodiles share a bellows-like
lung with theropod dinosaurs:
another nail in the coffin for
hot-blooded dinosaurs?
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. China in 1996 (see
) ~ .
e? n:Ire Aust. Sp!1 1997).
N;olm Ruben (Oregon State
Uﬁivelsuy) and o.llea.%%s
served that the fossilise
gz:osam'opteryx. early Cre-

od (the group
eous-llh:lcl)all))ose(l to have
pomllm'y birds), seemed
ven 11S€ {o birds),
lVcontain an outline of the
:i(i)nosaufs inna_rd —un}JSual
qough as soft tissues are not
: rmally preserved in fossils.
nOMore exciting for the
jesearchers was the observa-
ion that the innards seemed
o exhibit the same compart-
nentalisation of organs found
in modern CrOCleleS—b}Jt
jot birds—in which an  air-
ight diaphragm separates
the lungs and heart trom the
intestines and other organs.
When the diaphragm is
drawn down, it creates nega-
tive pressure in the thoracic
cavity, forcing air into the bel-
lowslike lung. Birds, in con-
trast, do not need a
diaphragm for breathing.
They have a highly modified,
flow-through form of lung,
which allows for high levels
of gas exchange required for
powered flight. Ruben and

R ——————————.

Cplleagues argue that the
dinosaur’'s bellows style of
lung would not have been
able to provide the gas
ethange rates typical of
active endotherms.

In a double whammy to
accepted dino theories, they
also argue that there is
unlikely to have been a direct
transition between the croco-
dile-style lung and the bird
lung, because the transitional
animal would have had a life-
threatening hole in its
diaphragm. Based on this evi-
dence, it seems that, while
there is probably a relation-
ship between dinosaurs and
birds, it may not be a linear
one as is popularly supposed.

—R.S.

Rodent Paint
Bombs

on’t be fooled by these
brightly coloured jelly-
beans—they may actually be
rat poo! It appears that a fam-
ily of rodents left evidence of
their gourmet taste in a sub-
urban home in Brisbane.
The connoisseurs are
thought to have been Black

Rats (Rattus rattus), an intro-
duced species common to
most urban areas around
coastal Australia. Simple fare
of grains and greens was
apparently far too pedestrian
for these particular rodents,
which appear to have dined
out on a truly multicoloured
experience. After some
sleuthing by Greg Czechura
from the Queensland Mus-
eum, a partially nibbled
palette of watercolour paints
was found to be the source of
their cheery scats.

Most of the faecal pellets

were quite uniformly
coloured, indicating that the
rodents ate different colour-
ed sections of the paint at sep-
arate sittings. If more than
one rat was responsible, they
would have squirrelled the
paint sections away and eaten
them on their own.

The next time you find evi-
dence of ratty friends in your
childrens’ paintbox, consider
points of taste and see if you
can discover the favoured
culinary colour of the rodent
world.

—B.D.
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Shell Shock?

[eopard may not be able

to change its spots, but
some snails can, as malacolo-
gists  studying colour and
shell patterns in Puperita
recently discovered.

The Zebra Nerite (Puperita
pupa) has a white shell with
black stripes and is normally
found in high-saline rock
pools, while the Melancholy
Nerite (P tristis) is black with
white spots and is found in
low-saline pools. On a routine
field trip to Jingle Beach in
Jamaica, Ross Gundersen
(University of Wisconsin)
and Russell Minton (Univer-
sity of Alabama) came across
an odd-looking shell that
looked like the Zebra Nerite
but whose black stripes had

D —— |

started to split and cross, pro
ducing a netted effect. These
were found in pools at the
high-tide mark, where the
salinity varied from fresh to
super saline depending on
rainy or sunny weather.
Could this netted shell be an
intermediate form of the two
Puperita species? Could the
two species in fact be just one
species with different shell
patterns depending on the
local conditions?

To see whether salinity
influenced the shell pattern,
Gundersen and  Minton
decided to conduct a simple
field experiment. They found
a pool containing Melancholy
Nerites, and another one
about five metres away con-
taining net-patterned Zebra
Nerites. They swapped over

Half Zebra—half Melancholy: nerite snails can change the pattern of

their shell.
16

20 of the snails from each of
the pools and came back in
three months time to see if
any changes in shell pattern
had occurred. Sure enough,
the area of new growth in the
transplanted shells had the
colour and pattern of the
other type that normally lived
there. The netted Zebra Ner-
ites had an area of white-spot-
ted black at the edges, and
the Melancholy Nerites had a
band of netted white.

Next the researchers col-
lected some typical striped
Zebra Nerites and put them
into the test pool with the
Melancholy Nerites. Again
when they returned, nine
months later this time, they
found that the area of new
growth had the Melancholy
Nerite pattern of black with
white spots. These simple
experiments support the idea
that salinity may affect the
pattern and colour of shell
growth. Whether this is a
widespread or just a local
phenomenon, and whether or
not other factors also affect
the colour and pattern of the
shells, remain unknown.

In a final run of experi-
ments, Gundersen  and
Minton looked at the DNA
fingerprints of the two snail
species. They found them to
be identical and strongly sus-
pect that the Melancholy and

Zebra Nerites are really ;
one snail masquerading
two under varying conitig
of salinity.
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—G.H,

Some Lizards
Like it Both
Ways

Mosl reptile species lay
eggs, while others pro-
duce live young. Rarely, it
seems, do they do both, o
even exhibit anything iy
b.clween. An extraordinary
discovery, about a rather
ordinary lizard, might help
explain why.

Sarah Smith and Rick Shine
[rom the University of Sydney
found that the common
Three-toed Skink (Saiphos
equalis), while wholly unre-
markable to look at, has some
quite remarkable reproduc
tive characteristics. Not only
does it have different breed-
ing strategies at opposite
ends of its distribution, but
one of these appears to he
intermediate between egg
laying and live bearing.
Lizards from the northern
highlands of New South
Wales are live bearing, pro-
ducing almost fully formed
young inside a membranous
sac. In contrast, lizards living
in Sydney produce weakly
shelled eggs with poorly

Quick Quiz

1. In Peregrine Falcons, which is the bigger sex: the male or

female?

2. Which well-known virus is most similar to the recently
discovered Australian bat lyssavirus?

3. What is the name of the imaginary line that separates the
Oriental and Australasian zoogeographical regions?

4. Exactly where, on an insect, would you find an ommatidium?

5. Name the Australian wildlife photographer who develop_ed a
revolutionary camera lens that has been used in sud] mov1g§85
“Titanic”, “Mouse Hunt”, “Men in Black” and “Jurassic Park”.

6. In which direction do stalacitites grow?

7. Do crocodiles ‘cry’ (i.e. shed tears)?

8. What do phycologists study?

9. How many toes do most frogs have on each front foot?

10. What is the new name for the Royal Australasian

Ornithologists Union?

(Answers in Q&A)

‘;
I
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Three-toed Skinks from the northern end of their distribution produce
nearly fully formed young inside a membranous sac. Those from the

south opt for a different strategy.

developed embryos. These
embryos are more advanced
than those in typical lizard
eggs, and usually hatch into
baby lizards in less than six
days (compared to 35 days for
other egg-laying skinks in the
area).

Smith and Shine suspect
that  such  reproductive
halfway houses are uncom-
mon because they don’t fully
offer the benefits associated
with either of the extreme
modes of reproduction, and
vet may incur both sets of
costs. A detailed comparison
of the costs and benefits of a
‘typical’ versus intermediate
reproductive strategy in the
Three-toed Skink should help
shed light on the evolution of
live bearing in reptiles.

—S.R.

Sexy Sparrows

ike humans (whose grain
they eat) House Spar-
rows (Passer domesticus) have
made their way from Africa
onto just about every land-
mass in the world. We tend to
take them for granted and see
them as the ultimate LLB]s or
‘little brown jobs' of the bird
world. However, like the pea-
cock’s train, the male spar-
row’s chestnut, beige and
black plumage contains all
sorts of information that
females can use to assess his
suitability as a father.
Male House Sparrows have
a black patch or ‘bib’ on their
chest, which varies enor-
mously in size between indi-
viduals. Males with bigger
bibs are preferred by females

al .
¢ House Sparrows wear their black badge of honour at a price.

Nty
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and tend to win fights with
other males. But why don’t all
males simply grow a larger
bib and gain these advan-
tages? The hormone testos-
terone is known to increase
the sex traits of many male
animals, but this had never
been shown for plumage
traits. Could it be the key to
the sparrow’s bib?

As part of my PhD
research, | implanted some
caged sparrows with capsules
containing powdered testos-
terone (similar to the steroids
used by body builders), and
compared these birds to an
untreated group. The testos-
terone-implanted birds were
definitely ‘sexier”: their bib
increased in size, they sang
more, they displayed at a
higher rate, and vigorously
defended their food and nest
boxes. Even their bill
changed colour to the jet
black characteristic of a
breeding bird. However, com-
pared to the untreated
‘wimps’, they also suffered
from higher stress hormones
(corticosterones), which

decreased their immune
response (measured by
counting the number of anti-
bodies produced when inject-
ed with blood from a sheep),
reducing the likelihood that
they would survive.

In the wild, it is likely that
only very fit birds, which can
afford the physiological con-
sequences, will boost their
testosterone levels and signal
at the highest rate. Females
thus choose males that adver-
tise their ability to pay the
high price of sexiness.

—Sasha Norris
University of Oxford, UK

Danielle Clode, Beck
Dawson, Karina Holden,
Karen McGhee, Phillippa
Rowlands, Stephen
Richards, Rachell Sullivan
and Abbie Thomas are
regular contributors to
Nature Strips.
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In our warm, moist climate, roaches and Homo
sapiens are inseparable yet insufferable bedfellows.

THINGS THAT
GO CRUNCH
IN THE NIGHT

BY STEVE VAN DYCK

HEN OUR SCROF-
ulous forefathers dragged their leg-irons
down the gangplanks to the shores of
Sydney Cove, they were probably too
preoccupied with spitting curses on the
First Fleet's inescapable supplies of
salted mutton and cockroaches to notice
the potential of the surrounding real
estate for relaxation and weekend water
sports. Ironically their immediate
concerns were well founded, because
here we are, over 200 years later, and
our land is daily picked and pounded by
almost as many sheep as there are

=

The American Cockroach—an all too familiar face.

18

cockroaches sucking colonial goose [at
from our barby plates by night.

In respect of the cockroaches, despite
all our efforts, we are no closer to their
extermination today than our children
were to the eradication of poverty by
1990. History is emphatic on the cock-
roach question. In our warm, moist cli-
mate, roaches and Howmo sapiens are
inseparable yet insufferable bedfellows,
with the cockies unwilling to differenti-
ate between penthouse, poorhouse, and
fish heads in the Cat’s dish.

Cockroaches have been around since
the Carboniferous (300 million years
ago), so the intimate relationship with
humans goes back way before present
international boundaries, to times of
mammoths, beetle brows, and serious
body odour. Cave men probably had too
many things on their expanding minds

=

_——

to be preoccupied with the finer detaijg
of personal hygiene and household sap.
itation. With wheels and internal cop,.
bustion engines waiting to be invente(
cockies probably got a toe-hold among
fragrant bone-heaps accumulating at the
back of the cave, and everything gol 2
bit out of control from then on.

As late as 1908, ships sailing 1o Sap
Francisco from voyages around ?ﬁe
Horn were manned by sailors who wore
gloves to protect their fingernails from
being gnawed down to the quick by the
hordes of cockroaches that infested the
hulls. To help eradicate cockroaches on
war vessels, sailors in the Japanese navy
used to be awarded one day of shore
leave for every bottle or bag containing
300 cockroaches (or, alternatively, one
rat).

Appalled by the lack of cockroach
control in hospitals, H. Frings recalled a
1948 tour around a childrens’ ward with
a pest control man. They noted healthy
populations of roaches crawling around
on infants inside incubators. @n one of
these small patients some of the insects

were “. . . actually feeding on a little bit
of caked milk at the corners of its
mouth”.

The mere mention of the world ‘cock-
roach’ is enough to turn most people
inside-out with revulsion. The thought
of one of those greasy little kernels of
filth actually scurrying across one’s
sleeping face could throw many of us
beyond the grip of sanity.

Almost every year in our house these
rancid insects announce the opening of
the cockie season with an electric fire-
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works spectacular that could rival the
Queen’s coronation. It might come via
the oscillating fan or the more il}{1‘e-
quently used electric can-opener. The
ower goes on, the motor starts to warm
E and then some crunching and grind-
in' begins. To a nutty then more over-

owering toasty aroma, brown gauzy
wings are the first to shoo} out Qf the air
vents. Then as everything plcks up
speed, their armoury of droppings, like
machine-gun bullets, starts blasting out
al everything around the room. And
finally, in a blaze of glorious ncineration,
all the remaining organics fuse in a
doud of stinky smoke and sparks. At
Jeast we found out where they were hid-
ing during the winter. .

Every country is quick to shuffle the
plame when it comes to the question of
original cockie ownership, and it is said
that the English call their roach the Ger-
man Cockroach, the east Germans call
theirs the Russian Cockroach, the west
Germans call theirs the French Cock-
roach and, if a German isn’t sure, he
calls it an English Cockroach. We in
Australia have around 430 native
species, one of which is a user-friendly,
tortoise-slow, mouse-sized burrower
(Macropanesthia rhinoceros) that, at 30
grams, rates as the biggest cockroach in
the world. But none of our native species
produces domestic nightmares. These
instead are brought on by a tacky intro-
duced line-up of five or six species hail-
ing relatively recently from South-East
Asia and Europe.

To deal with them, some of us spend
shattered nights in jungle-camouflage
pyjamas lurking around the kitchen with
torch in one hand and an arsenal of
swats, aerosols, thongs and vats of boil-
Ing water in the other. Most people, how-
ever, see the blur of scurrying wings and
strpy shoulders that suddenly breaks
camp the moment the light goes on as
representing not only an embarrass-
ment, but a battle well and truly lost.
Even the invisible smear left behind by
the wettex on the kitchen bench is
enough to keep them plump. And, when

€y are busiest during the summer,
they can still last a month without food!

It seems that one way to achieve some
wntrol on the domestic front comes

'om an initial pyrethrum knockdown to
kill 95 per cent of the army, followed by
2 baiting program incorporating

YSIFOP(ene (aninsect growth regulator)
}:) whibit future breeding. Make house-
teOI food and scraps }ess a_vailable, apd
tr;”pt creepy visitors into oiled glass jar

PS using stale beer or sherry. Some
People spread bay leaves or fresh
QUcumber ends through cupboards as
an extra deterrent.

0 the present day, many scientists
claim that the disease-carrying potential
O cockroaches has been over-rated. The
other side of the cockie-coin, however,
Presented by Louis Roth and Edwin

illis in 1957, has horrific implications
and should only be read by pest exter-
"ATURE AUSTRALIA SUMMER 1998-99
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Classification

Identification

DOMESTIC COCKROACHES

Order Blattodea, 4,000 named spp. worldwide,
common cosmopolitan pest species introduced t
Supella longipalpa (southern half of Aust.), Am
(mostly northern two-thirds of Aust.), Australi
of Aust.), Brown Cockroach P. brunnea (Qld a
nosa (Melbourne, Sydney spreading north), G
(Aust.-wide). (Geographic vernaculars apply t
described, not necessarily from where the ro

428 Aust. spp., 10 introduced. Most
o.Aust. include: Brownbanded Cockroach
erican Cockroach Periplaneta americana
an Cockroach P. australasiae (northen half
nd NT), Smoky Brown Cockroach P. fuligi-

erman Cockroach Blattella germanica

o the country where the cockroach was first
ach originated.)

Brownbanded Cockroach: adult up to 17 mm, uniform yellowish brown, lighter band

running across back. American Cockroach: u

p to 45 mm, uniform glossy mahogany

brown with smud_ged pale yellow head-shield and no wing stripes. Australian Cockroach:
up to _40 mm, uniform mahogany brown with strikingly well-defined yellow head-shield
and wing stripes. Brown Cockroach: up to 35 mm, uniform deep nut-brown with pale
anchor-shape on head-shield; no additional lighter markings. German Cockroach: up to
12.mm, uniform light brown (almost see-through) with two dark brown longitudinal
stripes on head-shield. Smoky Brown Cockroach: up to 40 mm, uniform deep nut-brown

without additional lighter markings.

Distribution

Worldwide in houses, restaurants, warehouses, sewers, septic tanks, trains, latrines,

hospitals, markets, pipes.

Food

Pr.actically anything from oil smears, paper, soap, carrion and flowers to faeces. Roth and
Willis report medical experiments where researchers fed sputum, pus and decaying refuse
to laboratory cockroaches. They (the roaches) were reported to “feed voraciously” on a

meal of tuberculosis sputum.

Reproduction

Eggs laid in a hard egg capsule (ootheca) often carried around by female for a few days
before depositing it in a concealed spot. Capsules contain 12-40 eggs. In Australian
Cockroach eggs hatch in about 53 days (17 in German Cockroach). Nymphs undergo
about 7 moults before becoming winged adults. Adults breed repeatedly during a life
span from around 18 months (Australian Cockroach) to 9-10 months (German Cockroach).

minators and the very stout-hearted. In
this study, cockroaches are claimed to
be capable of carrying and transmitting
the virus that causes poliomyelitis, bac-
teria such as Streptococcus, Clostridium,
Staphylococcus, protozoa such as Enta-
moeba, and even tape worms and round
worms.

As if the smell (which cannot be
destroyed with cooking), the mess, the
cunning, the dreadful sticky juice they
vomit up when merely flicked, and their
tough constitution weren’t enough to
fray our nocturnal nerves, the fact that
cockies quickly fly from saucy sewer to
our kitchen cutlery, and pass on whatev-
er infective muck they are carrying on
their legs or in their gut, is sufficient
cause to treat them not with complacen-
¢y, but as a common enemy.

Nevertheless, enemy or not, the cock-
ie can be used to advantage, and, if you
wish to impress your guests with an
original and inexpensive paté, try this
not-so-famous  19th-century recipe
appreciated by gentlemen in London: “A
succulent dish is made from cockroach-
es simmered in vinegar all morning and
then dried in the sun. The insects, freed
of heads and intestines, are then boiled
together with butter, farina, pepper and

e ————TTTT

salt to make a paste which is spread on
buttered bread.” A challenge for lan Par-
menter to combine with a full-bodied
Australian red, but one guaranteed to
roll his eyes back and send him into a
backward pike after the first crunch.
Bliss! m

Further Reading

Frings, H., 1948. An ounce of prevention. Pests and
their Control 16(2): 24-26.

Nichols, A., 1870. The cockroach. Nature, Lond. 3:
108.

Park, A., 1990. Guess who’s coming to tea. Aust. Geo-
graphic 18: 30-45.

Pope, P, 1953. Studies of the life histories of some
Queensland Blattidae (Orthoptera). Part |. The domes-
tic species. Proc. R. Soc. QId 63: 23-46.

Roth, L.M., 1991. Blattodea, Blattaria (cockroaches).
Pp. 320-329 in The insects of Australia. Melbourne
University Press: Melbourne.

Roth, L.M. & Willis, E.R., 1957. The medical and vet-
erinary importance of cockroaches. Smithson. Misc.
Coll. 134(10).

Dr Steve Van Dyck is a Curator of Verte-
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rdly ever need mowing, having been nipped
atness by furry rainforest gardeners with soft brown eyes.

PROSERPINE
ROCK-WALLABY

BY PAULA WINKEL

HERE IS A SOUND IN NORTH-
ern Queensland rainforests that is in
danger of fading away. It’s not the peace-
ful noise of rustling leaves in the canopy,
nor is it the night-time serenade of
insects and frogs, nor the squabbling
squawks of the birds and bats. The
sound is much more subtle, and if you
strain your ears to listen during a lull in
the noise of the rainforest, you may hear
the faint thuds of a macropod hopping
and foraging on the rainforest floor. This
is the Proserpine Rock-wallaby (Petro-
gale persephone), an endangered marsu-
pial that, unlike other rock-wallaby
species, is an exclusive rainforest

thousands of years, has led to the belief
that the Proserpine Rock-wallaby is a
remnant population of a once much
more widely distributed species. Some
researchers also believe that a ‘younger’
species of Petrogale—the smaller
Unadorned Rock-wallaby (P inornata),
which can make use of both open wood-
land and rainforest habits and has a dis-
tribution that partially overlaps and
totally surrounds that of the Proserpine
Rock-wallaby—may be out-competing
its larger relation for both food and shel-
ter sites where both species come into
contact. A Proserpine Rock-wallaby
weighs 4.1-8.8 kilograms, has an aver-
age home range of 21 hectares and,
depending on the number of shelter
sites available, will share a boulder-filled
colony site with a number of other Pros-
erpine Rock-wallabies. On the other
hand, the Unadorned Rock-wallaby,
which weighs only 3.1-5.6 kilograms

It may seem that the future is a little grim

for the ancient Proserpine Rock-wallaby,

but unlike ‘old dogs’, Proserpine Rock-wallabies

can learn new tricks.

dweller. It is only found in several patch-
es of rock-filled rainforest located in the
Proserpine/Whitsunday region of
northern Queensland.

A combination of three factors has put
the Proserpine Rock-wallaby onto the
endangered species list. These are old
age, competition and progress. By old
age, | mean that the Proserpine Rock-
wallaby is the oldest extant species of its
genus in Australia. This fact, coupled
with the knowledge that Australia’s rain-
forests have been shrinking in size for

20

and has a much smaller home range,
can have at least double the number of
individuals living in the same-sized
colony site, effectively stopping the
Proserpine Rock-wallabies from using
the area.

Progress in its various forms, howev-
er, is the greatest problem fer Proser-
pine Rock-wallabies. Due to the rock-
wallaby’s limited distribution, habitat
destruction is a very real threat, and
each hectare lost is a tragedy. Patches of
rainforest habitat have become totally

EEEEEE——

isolated from each other, and areas with-
in the rainforest are being cleared for
housing and development projects.
Busy roads running throughout the
rainforest have caused many roa
deaths of this endangered species. Con:
stant harassment and hunting by feral
and domestic Dogs are also a major
problem for these shy, gentle creatures.
It may seem that the future is a little
grim fer the ancient Proserpine Rock-
wallaby, besieged on all sides by the
progress of humanity, competition from
other species and the march of time, but
unlike ‘old dogs’, Proserpine Rock-walla-
bies can learn new tricks (and so too ¢an

the locals). Where the push of human$ =

into the rainforest is not so great, an

Dogs are few and far between, the Pros:
erpine Rock-wallaby has been quietly
introducing itself to some of the loca
residents. With the proliferation of lush-
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{Y vegetated gardens around the homes
; at have cropped up in their habitat,
l € rock-wallabies, along with Red-
C(;%gﬁd Pademelons (Thylogale stigmati-
e ave learnt to make use of the new
no??nurlce in their midst. On top of the
i al rock-wallaby fare of rainforest
gardz €aves, grass qnd fungi, a tropical
ek N 10 a Proserpine Rock-wallaby is

; a delicatessen, where it can go
stufpgmfg for all sorts of delectable food
s t( rom hibiscus flowers and bal-
Datch') OSa sampling from the vegetable
e 106k (iflle of the ramfoyest gardens

e ike scalgd-dowq imitations of
Prizeq ,]where wire netting surrounds
Siona] l;aélt§ that can’t handle the occa-
Vies bn Intensive free pruning ser-
hﬂl‘(],y eUt on the up side, their lawns
Nippey iner need mowing, having been
garda Nto neatness by furry rainforest

ners with soft brown eyes.

Naty
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Through information and education
programs run by the Queensland
Department of the Environment and the
Whitsunday shire council, the local
human population is also beginning to
understand a bit more about one of their
‘oldest’ residents. In addition, the num-
ber of tragic road deaths for these ani-
mals is being reduced through the use
of special roadside reflectors that throw
up a barrier of light along the side of the
road when a vehicle drives past at night.
Rock-wallabies (and other rainforest
creatures) baulk at the light, which pre-
vents them from crossing the road in
front of the car. With a little understand-
ing on the part of humanity (like driv_ing
slowly through the rainforest, making
sure that Dogs can’t roam, and minimis-
ing the amount of rainforest lhat
inevitably has to be cleared), Proserpine
Rock-wallabies and humans can live in

relative harmony with each other. A little
understanding can go a long way to mak-
ing sure that the thump of hopping feet
over rocks under the rainforest canopy
is a sound not only remembered by the
trees. B

Further Reading

Maynes, G., 1982. A new species of rock-wallaby, Pet-
rogale persephone (Marsupialia: Macropodia), from
Proserpine, Central Queensland. Aust. Mammal. 5:
47-58.

Winkel, P, 1997. The ecology and management of the
Proserpine rock-wallaby, Petrogale persephone. Inter-
nal report to the Queensland Department of Environ-
ment, Brisbane.

Paula Winkel is currently completing a
Masters thesis on the ecology and manage-
ment of the Proserpine Rock-wallaby at
James Cook University of North Queens-
land, Townsville.
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1870 “the Sensitive plant is, so to speak,
as a warm blooded animal among celd
blooded ones”.

Over the centuries botanists have

there are animals such as limpets that move slowly, so f#(‘;’ggtfgs 131; asplﬁréznt()poﬂledmg?gggeaf

as inere . . ) )
{ZoStare there plants that can move with speed. burnt, cut, gassed, X-rayed, and

clamped down with electrodes. The

tests have shown that Common Sensi-
T WI I H tive Plant responds to just about any-
PL AN thing—to shaking of the whole plant
localised pressure, sharp temperaturé
ITIVI I Y change, changes in barometric pres-
S E N S sure, light, X-rays, burning, cutting, and
application of such vapours as ether,
chloroform, ammonia and formalde-
hyde.
BY TIM LOW Many studies have confirmed that the
leaves droop by losing water in the base
of the stalk (pulvinus). Potassium ions

ERHAPS THE MOST OBVI-
ous difference between animals and
plants is that most animals move about a
lot, whereas plants stay still. Plants do in
| factmove upwards and outwards as part
of the process of growth, but at speeds
so slow they are imperceptible to our
eyes.

There are exceptions, of course, and
just as there are animals such as limpets
that move slowly, so too are there plants
that can move with speed. Obvious
examples are the many plants with pods
that suddenly contract upon drying,
hurling their seeds afar. More unusual
and much more spectacular are those
plants with sensitive leaves.

The most remarkable of these is the
Common Sensitive Plant (Mimosa pudi-
ca) of Latin America. A small tangled
plant with reddish stems and pink
flower heads, it grows along the
Queensland coast as a prolific weed of
roadsides, crops and pastures. If you
touch its pinnate (feather-like) leaves,
they fold and droop. Keep annoying this
plant and the nearby leaves collapse as
well until the whole plant dissolves
before your eyes, leaving behind only a
few slender stems and disguised stacks
of leaflets.

Common Sensitive Plant has for hun-
dreds of years attracted the fancy of
botanists. In a major review in 1979, G.
Robin cited more than 80 scientific stud-
ies dealing with the phenomenon, and
many more have been conducted since
then. The plant has been investigated
partly out of curiosity, but also because
it may help elucidate the methods of
movement in plants, which usually pro-
ceeds more slowly. As Paul Bert put it in
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common Sensitive Plant often comes to

he attention of travellers in northern Queens-
jand because it thrives z.along

roadsides. Before .touchmg (below left),

and after (below right).

-
migrate across cell walls and the water
follows. The leaves retrieve their posi-
fion after the dlStl‘ll‘bal.lCe stops, bul
gowly, taking 40 to 60 minutes.

The main reason for lgehavmg like this
is probably to avoid being eaten—when
the leaves fold and droop they appear to
vanish among the tough prickly stems.
At night, the folding of the leaves (a
habit shared with many other legumes)
presumably slows water loss. As well,
ientists have suggested that, by fold-
ing up during rain, the leaves minimise
leaching of nutrients, but experiments
do not confirm this.

Three kinds of sensitive plant have
entered Australia: Common Sensitive
Plant, Mimosa Bush (M. pigra) and
Giant Sensitive Plant (M. invisa). Giant
Sensitive Plant, a noxious weed in north-
ern Queensland, was probably imported
accidentally as a seed contaminant, but
the other two may well have been
brought in deliberately as curiosities. If
%0, the evolution of moving leaves has
proved an excellent means of long-dis-
tance dispersal—these weeds were
introduced to a number of countries as
novelties, with regrettable conse-
quences. Mimosa Bush has gone on to
become one of Australia’s worst weeds,
by invading more than 8,000 hectares of
the Top End, including wetlands at the
edge of Kakadu.

Few people know this, but Australia
also has native sensitive plants. In the
wopics and subtropics there are five
species of Neptunia, one of which, the
Native Sensitive Plant (N. gracilis),
extends south into northern New South
Wales. A dainty little plant with yellow
flower heads, its leaflets fold inwards
when prodded, although not as com-
pletely as Common Sensitive Plant.

Australia has other plants that move in
interesting ways. The trigger plants (Sty-
lidium species) and duck orchids
(Calaena species) have flower columns
that swing forward when touched,
ensuring visiting insects are painted in
pollen. Like the sensitive plants, they
remind us that sudden motion is not
the exclusive domain of the animal
kingdom. m

Further Reading

Parsons, W1 & Cuthbertson, E.G., 1992. Noxious
Weeds of Australia. Inkata Press: Melbourne.

Roblin, G,

of » 1979. Mimosa pudica: a model for the study

excitability in plants. Biol. Rev. 54: 135-153.

Wliendler,. DR., 1966. A revision of the genus Neptunia
uMinosae). Aust. J. Bot. 14: 379-420.

Tim Low is @ Brisbane-based envirenmental
Consultant gnd auther whe is particularly
Mierested in plants.
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Keep annoying this plant and the nearby leaves
collapse as well until the whole plant dissolves before your
eyes, leaving behind only a few slender stems and
disquised stacks of leaflets.
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Odd though it may sound,
male birds may have lost their
penises over evolutionary time
simply because females
preferrved it that way.

HEN YOUR PARENTS TOLD

you about the birds and

the bees they only got it

partly right. This is

because the males of most bird species
(97 per cent) do not sport a penis or
intromittent organ like that found in
bees and other insects or in mammals
like ourselves. Instead, male birds
inseminate females using what ornithol-
ogists affectionately term the ‘cloacal
kiss’, an acrobatic feat in which the male
balances on the back of the female,
twists his tail under the female’s tail, and
then presses the lips of his cloacal vent
against the corresponding parts of his
mate to transfer a small droplet of
sperm. The

female then draws

the droplet of
semen into her

reproductive tract
where it is used to

fertilise her egg
or eggs. The
whole sequence

can take as little

as a second or
FOR THE
Why do birds

copulate in such

an odd manner
when males of
most other ani-

mals with internal
BY JAMES BRISKIE fertilisation take
the seemingly
more efficient
route of using a
penis to transfer
sperm directly into the female reproduc-
tive tract? The reason certainly is not
because of some constraint on the ability
of a penis to evolve in birds. In fact, at
one time all species of birds probably
possessed a penis but it subsequently
was lost as modern birds evolved from
their well-endowed reptilian ancestors. It
even appears that the penis was lost not
once but in at least three different lin-
eages in the early history of birds. What
emasculatory twist of evolution could
have repeatedly favoured the loss of
something so intuitively useful? The
answer has eluded ornithologists for
decades, but a recent comparative study
of the presence or absence of intromit-
tent organs in birds suggests an intrigu-
ing possibility. Odd though it may sound,
male birds may have lost their penises
over evolutionary time simply because
females preferred it that way.

HE RATIONALE FOR THIS ‘FEMALE
choice’ hypothesis lies in the fact

that a penis is not absolutely necessary
to transfer sperm successfully. This is
clearly evident by the ability of most
male birds to copulate without one. If a
penis is not necessary for transferring
sperm, then why should a male want a
penis with all its attendant construction
and maintenance costs? What good is a
penis? One rather untantalising possibil
ity and perhaps the key to the entire
problem is that the penises of male ani-
mals may have evolved as a tool to a]lo\,N
them to force copulations on (or ‘rape’)
unwilling females. Why males should
sometimes want to force copulations
upon females stems from the basic dif
ferences between the sexes in the level
of effort invested in the production of
young.

NATURE AUSTRALIA SUMMER 1998-99
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mg‘chgeneral, females tend to invest
Springmohre in producing eggs and off-
e "}‘hz'm males do in producing
e 1s has led to different strate-
S een the sexes when it comes to
inVEStmg atmate. Because of the greater
choasy glr)l' females are expected to be
St ines out partners, while males can
v maxiea}s'e their evolutionary success
they inSéﬂlslng the number of females
wility _mmmate. Where females look for
0T (i a mate, males look for quanti-
rough Cmale strategy is not possible
Naturg] 010Deyat10{1 with females, then
coulq fse ection in some situations
force. FaVOUF males that copulate by
etter oef;n]ilc's' for many reasons, are
Mates and eing able to choose their
S0 should favour a situation in
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which they have greater control over
copulations. The cloacal kiss of birds
does just this: females must cooperate
during a cloacal Kiss, otherwise a male
bird lacking a penis is out of luck. In
other words, a male bird cannot force
sperm into a female if he has nothing to
force it with.

This raises the question as 10 how a
female preference for males without a
penis could evolve if it is advantageous
for males to have one. The answer may
lie in the unique ability of female birds
to easily ‘abort’ an embryo that has been
fertilised through a forced copulation
simply by abandoning that egg. Such a
strategy iS possible because birds ovu-
late and fertilise just one €gg at a time,
and so all a female loses by abandoning

Like most birds, the male Princess Parrot
(Polytelis alexandrae) has done away with a
penis and transfers his sperm to the female
using the ‘cloacal kiss’ method.
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an egg is a day or two of investment in
that This is not the case in most
mammals and reptiles with long periods
of gestation or in which large batches of
eggs are ovulated and fertilised all at
once—there a female would lose a huge
investment in time and energy by aban-
doning the eggs or young. And here lies
the crux of the argument: if females
always desert eggs sired by males who
force copulations, then there is no
longer any evolutionary advantage to
the male in performing this behaviour.
Natural selection should then favour the
loss of the penis in males because it no
longer results in any advantages
through forced copulation but is still
energetically expensive to grow, main-
tain and keep free from disease.
Although most species of birds pro-
duce individual eggs at relatively little
cost, it is true that there are some birds
that put a huge investment into each
egg. Eggs that are very large relative to
the female’s body size are the most cost-
ly. Kiwis, waterfowl, tinamous and
cracids (two groups of South American
birds), and the Emu and Ostrich are
some examples. In these species, it may
not pay females ever to desert such a
large investment, even if an egg was
forcibly fertilised by a male that a female

Female kiwis put such enormous investment
into the production of their egg that they are
not prepared to abandon it regardless of its
paternity.

26

did not particularly fancy as a father for
her offspring. And it is because these
females are unwilling to abort or aban-
don such costly eggs that selection
would favour the retention of a penis in
males that would allow them to force
copulations. In support of this hypothe-
sis, the three per cent of species with rel-
atively large and costly eggs are also the
same ones in which the males still retain
a penis. Species with small and energeti-
cally cheap eggs are generally the ones
in which the penis has been lost over
evolutionary time.

Are there any alternative explanations
for the loss of the penis in birds? Previ-

ous hypotheses have geney
on yvhy a few species have r
penis, rather than why it has I

the {najority of birds. For ex 3
gestions have been made t; {
species retain a penis to ensy l.“
coupling (particularly for speci
copulate on water, or are big an

trouble maintaining balance}.l '
mounting), or to ensure paternji

a male helps with incubating thty-
This latter hypothesis would sg -
apply to species like the Emy ancei 4
mous, in which the male does much
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¥ Like most bird species, female Banded Stilts
(Cladorhynchus leucocephalus) produce eggs
with relatively little cost to the individual.

the incubating, but it cannot account for
the retention of a penis in cracids,
screamers and waterfowl with their
female-only incubation. One popular
idea is that the loss of a penis may even
reduce the costs of flight. However, this
explanation seems unlikely as most
species of birds with a penis are quite
adept at flying (like waterfowl) and a
penis has not reappeared in most flight
less species (such as flightless rails).
Bats also seem to have little difficulty
carrying the extra burden.

Much work still needs to be done to
fully understand why most birds lack a
penis, but it appears that none of these
other hypotheses is supported by the
data as well as the female-choice hypothr
esis.

If the female-choice hypothesis turns
out to be true, does it mean that males 11
other animals have also evolved a penis

NATURE AUSTRALIA SUMMER 1998-99




< 3 way (o control female fertility?
jﬁthouqh there are a number o( other
ys in which females could regain con-
:;’21;(53)’ by spontaneous abortion or
infanticide of offspring sired by forced
jnatings), none seems as chez_lp and
éffective as that open to female birds. In
the evolutionary conflict between.l_nale.s
and females over control of fertility, it
seems that, in })11‘(15 at least, .females
have won. The b_1rds and bees will never
pe the same again. @
| i

- Further Reading

Brickie, J.V. & Montgomerie, R., 1997. Sexual selection
and the intromittent organ in birds. /. Avian Biol. 28:

73-86.

At the time of writing Dr James Briskie was
a Lecturer in the Zoology Department at
Oxford Univessity. He has since moved to the
University of Canterbury in New Zealand to
continue his studies on the evolution of
reproductive behaviour in birds. His work
on bird penises was done in collaboration
with Dr Robert Montgomerie of Queen'’s
University in Kingston, Canada.

BIRD PENISES

What Birds Have Them?

Penises or intromittent organs are found in 246 species of modern birds, including the
Ostrich (Struthio camelus), rheas, cassowaries, Emu (Dromaius novaehollandiae), kiwis,
tinamous, cracids, screamers, and all waterfowl. The vasa parrots (Coracopsis spp.) of
Madagascar also possess a ‘cloacal protrusion’ that is intromittent but differs
anatomically from the penis found in the other groups. The remaining 97 per cent

of bird species (approximately 9,000 species) lack a penis.

What Do They Look Like?
Unlike most mammals, the digestive, urinary and reproductive systems of birds empty
into a common cavity called the cloaca, which in turn empties to the outside through a
single vent. Intromittent organs in birds (for those that have them) form from an
outpocketing of the ventral wall of the cloaca. When flaccid, the organ lies entirely within
the cloacal cavity and only when erect does it become everted through the vent and
visible externally. Unlike mammals, erection occurs through the lymphatic rather than the
circulatory system.

The buffalo weavers of Africa (Bubalornis spp.) also possess a stiff, phallus-like organ,
located permanently outside the body cavity and anterior to the vent, but this structure
does not transfer sperm and its function is unknown.

! Unlike 97 per cent of bird species, the male Ostrich is one of the few with a penis.

|
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OST AUSTRALIANS  ARE

familiar with blue-tongue

lizards. After all, they are

found over most of Aus-
tralia, from sea level to the highest
mountains. from coast to coast, and from
rainforest to desert. At least oné Speci€s
is found in every Australian Capltal city.
Over 3,000 publications worldwide, from
strictly scientific monographs to popular
books, have mentioned blue-tongues in
some context. They are among the most
popular pet reptiles in Australia, and
were being exported for the pet trade as
early as the 1880s. They are also food
items and totem animals to various Abo-
riginal tribes. .

Blue-tongues have been known to sci-
ence for over two centuries. They were
first reported by William Dampier from
Shark Bay in August 1699, and first illus-
trated by John Webber, artist to Cook’s
final, fatal expedition, at Adventure Bay
in Tasmania in January 1777. The first
Australian reptile ever to receive a sci-
entific name was a blue-tongue from the
Sydney Region, sent to London in 1790
by John White, surgeon to the First
Fleet, and described by the famous
anatomist John Hunter.

In light of this long history and the fre-
quency with which these skinks are
encountered (even in suburban set-
tings), it is surprising how little is known
about blue-tongues in the wild. The ecol-

=)
The Northern Blue-tongue replaces th
This heavily speckled individual is fr

e Eastern Blue-tongue in tropical northern
om the Kimberley region.

ogy of only two species has been studied
in detail, and these are the two most
atypical blue-tongue species: the Shin-
gleback (Tiliqua rugosa) aqd the Pygmy
Blue-tongue (T adelaidensis).

HERE ARE SEVEN SPECIES OF TRUE

blue-tongue, all belonging to the
genus 7iliqua. The Common or Eastern
Blue-tongue (7. scincoides) is wide-
spread in eastern Australia, and occurs
in Brisbane, Sydney, Melbourne and
Adelaide backyards. A distinct sub-
species, the Northern Blue-tongue (7- s.
intermedia), occurs across north-west-
ern Australia, from Cloncurry to
Broome, including Darwin. The
Blotched Blue-tongue (7. nigrolutea)
replaces the Eastern Blue-tongue in the
cooler parts of south-eastern Australia.
In New South Wales, it is restricted to
higher altitudes on the Great Dividing
Range from the Blue Mountains south,
while in Victoria and the extreme south-
east of South Australia, it reaches the
coast, coexisting with the Eastern Blue-
tongue around Melbourne. It is the only
species of Tiligua in Tasmania, where it
is found mostly in lowland areas. In the
semi-arid mallee and heath habitats
from central New South Wales and
north-western Victoria, west to the
lower west coast and including Perth,
the Western Blue-tongue (7. occipitalis)
replaces the Eastern Blue-tongue. In the

The blue tongue is thought to
defence against predators, Wh
blue-tongues (like this Blotched BI
open their mouth wide and protrudl::-:‘on ue)
tongue, which contrasts in colour w“the
vivid pink of the mouth lining. The di -
all bluff. The bite is non-venomous ;"I':’I::v i;
, ug

it may cause temporary bruising dye to
strong jaw muscles. the

Play a roje j,
en threatened

spinifex deserts of northemh
this species is replaced by the Cen?tra!'av
Blue-tongue (7. multifasciatq) .ral}an
Australia, blue-tongues are reﬁre e
by two species, with an unnamef]emeg
species of the Eastern Blue~tongusu-
the Tanimbar and Babar Islandse 0
Indonesia, and the New Guinea B]m
tongue (T gigas) in the lowlands of N'::V
(xu1‘nea and on surrounding islands,
These five species are generally sjp;.
lar in bo@y form and size. The remaining
two species are noticeably different, The
Shingleback is a large, stump-tailed
slow-moving species with thick bod);
scales and a very large head. The ohvi
ous differences between this species
and the other blue-tongues led to it
being placed in a different genus (vari-
ably spelled Trachydosaurus or Tra-
chysaurus) by many biologists, although
recent anatomical studies have provided
evidence that it is simply a highly spe-
cialised blue-tongue, closely related to
the other species. It is found in dry habi-

Australia, from north-western Queensland west to the Kimberley.
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A young New Guinea Blue-tongue, the only

species of blue-tongue not found in Australia.

Despite the specific name gigas, given to it
in 1801 when only a few skink species were
known to science, it is not the largest
blue-tongue.

34

dEE

tats from the Great Dividing Range to
the west coast in southern Australia, and
can be found in the vicinity of Canberra
(where it coexists with the Eastern and
Blotched Blue-tongues), Adelaide
(where it coexists with the Eastern and
Western Blue-tongues) and Perth
(where it coexists with the Western
Blue-tongue only). The colouration, size
and tail proportions of this species vary
considerably throughout its range, and
four subspecies are recognised. The rel-
ative abundance of this large lizard and
its slow-moving, placid nature make it a
well-known part of the Australian out-
back fauna, often seen (and sadly often
killed) crossing roads, especially during

the breeding season in spring. Reflect
ing this familiarity is the range of conr
mon names applied to the species In Vat
ious parts of its distribution: Bobtal
Goanna (or simply Bobtail or Bobby) it
the west, Sleepy Lizard in South AuS
tralia, and Shingleback, Stumpy Tail,
Bog-eye or Pinecone Lizard in the east:
The other atypical blue-tongue, the
Pygmy Blue-tongue, is a remarkabl€
species, physically adapted for living I
vertical, narrow spider burrows. If ¥
restricted to a small area of native grass”
land north of Adelaide. First named I
1864 from two specimens sent to Bel']f"
by the German naturalist Richa
Schomburgk, later to become director?
-99
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the Adelaide Botanical Gardens, a fur-
ther 18 individuals were found during
thé next century, although many of
@hese were sent to museum collections
in Berlin, Vienna and London. None was
seen f(_n' over 30 years after 1959, despite
1nt€nsn{e searches by experienced her-
Petologists, leading to fears that the
isl)eclf?s_was exlinct. Part of the difficulty
Y locating the species lay in the almost
complete lack of knowledge of its ecolo-
gnY- Sc}}pllll)tll'gl( had provided the com-
Wiflz]l]n hfounc! in sandy, stony terrain”
o the original specimens; a single
o Widual from Dry Creek railway sta-
unn just north of Adelaide was found

€r a stone; and two from Marion, a

N
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Classification

BLUE-TONGUED LIZARDS

Order Squamata; family Scincidae; ili

; ; genus Tili
Blotched Blue-tongue (7. nigrolutea), Pygmy
Blue—tor]gue (T. scincoides, with the Northern BI
subspecies), Western Blue-tongue (7. occipitalis,

qua; 7 spp.: Shingleback (T. rugosa),
Blue-tongue (T. adelaidensis), Eastern

ue—tongug, T. s. intermedia, a distinct
, Centralian Blue-tongue (7.

multifasciata) and New Guinea Blue-tongue (T. gigas).

Identification

Large skinks with tails shorter than bod i
_ y length, limbs short and equal i
4th toes equal in length, and several rows of scales over the templgs. T(;:glsggbtrt:él?tn:oand

dark blue in most spp.

Shingleback: body length (snout to vent) up to 34.1 i
) .1 cm,
g}lck%nedeony scales on upper surface of gody. Short gzl enlaioes

otched Blue-tongue: up to 36.8 cm, smaller scales and longer tai i

. b b r tail th

generally dark with paler large blotches on upper surface of t?ody. S
Pygmy blue-tongue: much smaller (only up to 10.5 cm), small smooth scales, pink
tongue, upper surface of body olive brown, either uniform or with a fine darker grey

network.

Eastern Blue-tongue: up to 37.1 cm, alternating dark brown and silver i
bands, often a black streak over temples. Northern Blue-tongue subspe};iggze)glttoery:alllt(i)r‘:gSh
orange and black markings along flanks and out of sequence with bands on back
Westerr} Blue-tongue: up to 32 cm, broad dark brown and cream bands. '
Centrallgn Blue-tongue: up to 28.9 cm, narrow alternating orange and grey bands.

Nevg Guinea Blue-tongue: up to 34.3 cm, similar to Eastern Blue-tongue but differs in
having a longer tail and in several features of scalation.

Distribution and Habitat

Found in most. parts of mainland Australia and Tasmania, and in most habitats, although
less common in closed forests. Also found in lowland parts of New Guinea and eastern

Indonesia.

Behaviour

Usually diurnal and ground-dwelling, active by day in sunny areas, sheltering by night in
leaf litter and under large objects on ground. Relatively slow-moving and escape
predators by bluff. When threatened, they inflate their lungs, causing body to swell; they
turn towards the aggressor with open mouth, displaying contrasting blue tongue and pink
mouth, and exhale, creating a hissing noise and causing body to deflate.

Reproduction

Viviparous (bear live young). Litter size varies from 1 to about 50, depending on species.
Relative mass of litter is about 35% of maternal mass. Mating in spring, young born in
summer to autumn after 3-5 months gestation. Mate fidelity in Shinglebacks; mating

system of other species unknown.

Diet

Omnivorous, eating a variety of plant and animal materials, but especially fleshy leaves,

flowers and fruits, large insects and snails.

Status

Most species currently common, although Pygmy Blue-tongue has a very restricted range
and there are anecdotal reports that populations of Western Blue-tongue are declining.

southern suburb of Adelaide, were
found in burrows (emerging after hot
tea was poured down the holes). But this
was the limit of knowledge. It was not
until October 1992 that the species was
rediscovered, when a freshly dead indi-
vidual was feund in the stomach of a
dead Eastern Brewn Snake (Pseudonaja
textilis) on the side of the road near
Burra (see Nature Aust.* Autumn 1994).
Subsequent studies by Tim Milne, Mark
Hutchinson and others at the South Aus-
tralian Museum and Flinders University
of South Australia have revealed that
several populations survive at a few

*Previously ANH

small sites in this region.

Closely related to these true blue-
tongues are the slender blue-tongues of
the genus Cyclodomorphus. This genus,
which was formerly regarded as part of
Tiligua, includes nine species of medi-
um to large, very slender, long-tailed
skinks. Several of these species have
only been recognised as distinct and for-
mally named in the last three years.
These recent studies have shown that
one species, the Gill-necked Skink (C.
branchialis), which was formerly consid-
ered to be widespread across arid Aus-
tralia, is actually restricted to a small
area near Geraldton, Western Australia,
where it is under threat from agricultur-
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al development. This find-
ing emphasises the impor-
tance of modern taxonomic

studies 1o conservation
biology.
OGETHER, THE BLUE-

tongues and slender
blue-tongues form a distinct
evolutionary lineage of Aus-
tralian skinks. Among the
characteristic features of
this lineage is the presence
of enlarged teeth towards
the back of the tooth row in
both upper and lower jaws.
All other skinks, by com-
parison, have teeth that are
nearly even in size. Two
small skink mandibles (lowerjaws) from
15-million-year-old deposits at Rivers-
leigh, north-western Queensland, have
the same pattern of tooth enlargement
and are in every other respect similar to
jaws from small modern blue-tongues.
They were recently described as a dis-
tinct fossil species, Tiliqua pusilla. The
existence of typical blue-tongue denti-
tion 15 million years ago indicates that
the blue-tongue lineage is even older.
Despite the distinctive and consistent
pattern of tooth enlargement in blue-
tongues, there is a lot of variation in the
shape of the teeth between species. The
Blotched Blue-tongue, for example, has

pointed, cone-shaped teeth, while those
of the Eastern Blue-tongue are broadly
rounded. In the Pink-tongue (Cyclodo-
morphus gerrardii), the largest tooth in
each jaw is very much greater in diame-
ter than the surrounding teeth, and pro-
vides a broad crushing surface. Such
variation in tooth shape, unparalleled
among other skinks, would suggest
some fundamental differences in diet.
Unfortunately, there is still little know-
ledge of the diet of blue-tongues. The
Pink-tongue, a wet forest species from
the east coast, seems to feed predom-
inantly on snails, using the enlarged
teeth to crush the shells. However the

The first illustration of 3 blue.
tongue lizard done by Johp Wep
ber in 1777. 3

large blue-tongues, el
range of toothgshape(si?z%;e
to be omnivores, feeding Oga
wide variety of animpg] a
plant materials. There appe n
to be little selectivity i ¢
diet. From the array of item
found in blue-tongue stomag
contents, they seem
low anything that ;

including inedible items gq
as small plastic toys. | eye
found a jewel beetle (fapy
Buprestidae) in the stomac]
of a Shingleback, and jewel beetles g
known to produce one of the most bitte
chemical compounds known.

The variation in blue-tongue tog
shape is just one of their unusual fe
tures that are of unknown ecological
evolutionary significance. The iy
tongue that gives the group its commg
name is another such feature. Althoug
a number of lizards have a dark tongu
only blue-tongues have a bright bly
organ. How the blue is produced hg

The Western Blue-tongue inhabits semi-arid
mulga scrub and mallee woodlands of
southern Australia.






The Blotched Blue-tongue has large litters of relatively small young.

never been studied. The function of the
blue tongue also remains obscure,
although it may be related to the threat
display of most species, which involves
opening the mouth widely to display the
boldly contrasting blue tongue and pink
mouth. However, not all blue-tongues
have blue tongues. The Pygmy Blue-
tongue has a pink tongue (although the
lining and corners of the mouth are pur-
plish), and the tongue of the Pink-
tongue, as the name suggests, is pink in
adults but blue in newborns.
Blue-tongues are the largest members
of the skink family (Scincidae). Most
skinks, including the common garden
varieties, are relatively small, with a
snout-to-vent length of less than 20 cen-
timetres. (Because most skinks readily

lose their tail, they are measured in
terms of body length.) Blue-tongues,
with the exception of the Pygmy Blue-
tongue, are much larger, with the East-
ern and Northern Blue-tongues measur-
ing over 37 centimetres. In contrast,
only five other species of skinks world-
wide (and there are about 1,000 skink
species) have a maximum known
snout-vent length greater than 25 cen-
timetres, and two of these are closely
related to the blue-tongues. Why have
blue-tongues become so large? It may be
related to their diet, as larger species in
most lizard families eat a lot of plant
material, but which came first? Is the
large size an adaptation to an omnivo-
rous diet, or did the diet follow from
attaining large sizes?

Some blue-tongues, such as the Western Blue-tongue, have small litters of relatively large young
38

Another unusual feature of blue.
tongues is the large variation in litter
size among the species, encompassip
@if the blue-tongues and slender blye
tongues are treated as a single lineage)
the entire range of variation in other
skinks, and indeed in other lizards
worldwide. Blue-tongues are viviparous,
that is, they bear live young. Although
there is some effect of maternal size on
the number of young produced per litter,
it does not explain all the variation. Shin-
glebacks have the smallest litters,
between one and four young, but usual
ly two, while a confirmed record of 53,
and an unconfirmed record of 67, have
been reported for the much smaller
Pink-tongue. The Eastern Blue-tongue
gives birth to 1-18 young, usually about
11, while other Tiliqua species lie
between this species and the Shingle-
back in litter size. Inversely correlated
with the number of young is the size of
young at birth. Shinglebacks produce
large young, while Pink-tongues pro-
duce small young. Despite this variation,
the relative mass of the litter compared
to the maternal mass is similar among
blue-tongue species: about 35 per cent, a
value similar to that found in other
skinks.

There is no clear explanation for the
variation in litter size within this small
evolutionary lineage. @ne possibility is
that large litters of small young reflect
high mortality of offspring, while small
litters of large young reflect high sur-
vivorship of offspring. Unfortunately, we
have few data on mortality rates of
young (or even adult) blue-tongues. A
number of native and introduced birds
and mammals have been recorded feed-
ing on blue-tongues, including Wedge- ]



Although the colour pattern of the Blotched Blue-tongue is superficially different to other blue-tongues, the dark markings still align in trans-
verse bands. The paler blotches are equivalent to the paler bands of other species, broken up by narrow dark stripes.

tailed Eagles (Aquila audax) and Brown
Falcons (Falco berigora), large goannas,
large venomous snakes, Black-headed
Pythons (Aspidites melanocephalus), as
well as introduced Cats and Dogs. Addi-
tionally, in modern times, road traffic,
la\yn mowers and snail baits add to mor-
tality.

Despite this range of predators, and
the number of dead blue-tongues seen
on roads, numbers do not seem to he
decl}nlng. However, observations on
tpuve and semi-captive (backyard)
1nd1v1dual§ suggest that blue-tongues
are potentially long-lived. There are sev-
eral records of blue-tongues over 20
%’ilfigrs old, and a few reliable records of
E SSDaFIS over 30 years. Even the small-

ap]éemgs have a‘lolng potential life span.
Mich;f] _.Sheoak, Skinks (Cyclodomorphus

o hz) that I've kept in a terrarium at
B kalve lived for over ten years—a
Snouatr able feat for a skink with a
o }—{vent length less than 18 centime-
maék aogevgfr_ such a Iong life span can
il EChnn_]g population. Long-lived
nile rec?n' survive in the absence of juve-
ing the _Ullment_to the population, creat-
- Butlmﬁressmn of a healthy popula-
dlatigp CW enthe adults finally die, pop-

o ar; rapidly disappear.

T Ol our knowledge of blue-
stug'ue ecology is based on long-term

dies by Mike Bull of Flinders Uni

Sty and 1 ull of Flinders Univer-

Shingleba 1S colleagues, mostly on the

WS gor CK, §upplemented by numer-

endipitous observations pub-
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lished by amateur naturalists and rep-
tile keepers on this and other species.
Being large, slow-moving, common ani-
mals with complex colour patterns,
blue-tongues are ideal subjects for eco-
logical studies, as individuals are easy
to identify, and transmitters or other
tracing devices can be readily attached.
(A transmitter attached to one of
Mike's first radio-tracked animals cre-
ated such local interest that the signal
was tracked to a nearby hotel!) The
Shingleback studies have revealed a
complexity of social behaviour com-
pletely unexpected when the studies
first commenced (see Nature Aust.
Spring 1996). They showed that Shin-
glebacks exhibit long-term mate fideli-
ty, with the same pairs reforming in
successive years. Outside the breeding
season, the pairs separate until the fol-
lowing year. Further, females are able
to recognise their own young, at least
for a short period after birth, but there
is no evidence of any maternal behav-

iour. _
Until there are comparable studies

on the other blue-tongue species, it will
remain uncertain as to whether these
features are present throughout the
genus, or are unique 1o the Shingle-
back. Such long-term studies on the
biology of suburban blue-tongues, or
those in bushland areas close to cities,
would be easy and rewarding, and may
help in conserving these prominent
members of our urban wildlife. m
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Dr Glenn Shea is a lecturer in the Faculty of
Veterinary Science at the University of Syd-
ney. His PhD was on systematics and repro-
duction of blue-tongue lizards, continuing
an obsession that began in early childhood
with his choice of pets.
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NE OF THE MOST ENCHANTING

forms of Australian rock art

are the early ‘Bradshaw’

paintings found in rock
shelters across the Kimberley region ol
Western Australia. With subtle grace
and a refined elegance, these human fig-
ures seemingly float across rock shelter
walls, rising above us, [orcing our gaze
upwards. A long-lost people, from anoth-
er world, another time; they speak ol a
past that was different from the present
yet one that still has relevance to us all.
But although we may be able to connect
with the power of their aesthetics—
pleasing, curvaceous forms in tranquil

This tasselled Bradshaw figure with a leaf or feather decoration poked into the upper arm bands.

poses that demand our attention—their
symbolism and meaning are more diffi-
cult to grasp.

Many questions flood our minds as we
step out from one ol the hundreds of
Kimberley rock shelters leaturing these
paintings, or as we read through the
pages of one ol the many books or arti-
cles devoted to the subject. FFor instance,
what do we really know about the so-
called Bradshaw figures and what do
they mean? Who made these rock paint-
ings and when? Are they still important
for Indigenous people today? What rele-
vance do they have in the modern
world—a world thousands of years

1s a good example of a painting depicting elaborate items of material culture that do not sur-

vive in archaeological deposits.
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removed from the time of their creation?
And will we ever crack the code that
keeps us from their hidden meaning?

Cracking the code of meaning has
long been the holy grail of rock art
researchers. It is one of the big chal
lenges that fuels debate, rivalling only
the search for a precise age in terms of
difficulty and importance. But any
search for meaning always starts with
good description—of form, style, subject
matter, technique and so forth—along
with the establishment of a relative
chronology, or time chart, into which
the rock art can be firmly placed. These
provide the foundation and structuré
upon which a study of meaning must
hinge. So, what are Bradshaw paintings
and what do they look like?

APTAIN JOSEPH BRADSHAW, AFTER

whom the paintings were nam?dv
was a pastoralist who visited the Kinr
berley region in the late 1800s and oné
of the first Europeans to take an interest
in the area’s rock art. He described the
figures, noting their style and location
In particular, he remarked on their pro-
nounced aquiline profiles, which weré
“quite different from those of any
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natives we encountered. Indeed, looking
al.somq ol the groups, one might almost
think himself viewing the painted walls
of an Egyptian temple.”

Bradshaw human figures have muscu-
lar builds, prominent shoulders and cur-
Vaceous forms. Much care, dedication
El'}(l skill would have been necessary to
ae€ate such powerful, athletic, if not

autiful renditions of the human form.

D€ figures are usually small, 30-50 cen-

Metres long, hut some reach life size.
a"é’;n}()nl)./’ in rigid or static poses, they
e ( contrast to the comparable Dynam-

moving) figures of Arnhem Land, to
ap;e;‘??(l. ﬂS(')melimes the Bradshaw_s
¥ 'u-) oat, glide, hover or ﬂy'—as.lf

i ; rg .so'mehow suspended in air.
mulhery lf‘l il sh‘ade of red, often a .(leep
Yellow, iy Lf) our, bu_t otheys are wh‘lle or
fimes .a n)u)mbm;xtu)n vynh rgd. S_ome-
near lhel l:)es'i?mf-];‘ke _anm}al is painted
Picture ad of figures, as part of the
iml,g:.'i);]’;ilal}lly, Bradshaw figures are
lureitemys clSS()‘;lale(l wnh. material cu]-
Preserve ‘Dlell ishable objects that dpn t

ePOsile Wef in the archaeologlqal

00men (0] northern  Australia.
rangs, barbed spears, armbands,
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belts, bags, strings, skirts, hats, head-
dresses, tasselled objects and other
forms of elaborate body adornment are
common. Much of the material culture
appears to have ceremonial functions
and most of the figures seem to be fully
initiated males.

Because of where Bradshaw paintings
lie in the sequence of overlapping styles,
we know that they pre-date the much
larger Wandjina Ancestral Beings and
associated multi-coloured animal fig-
ures, but are younger than some other
paintings and large panels of cupule
(cup-shaped) engravings in the area.
Although there is fairly broad agree-
ment over the relative chronologies for
Kimberley rock-art styles, their exact
ages remain disputed. This is highlight-
ed by the results of two new dating pro-
grams.

In the first study, conducted by
renowned rock-art dating expert Alan
Watchman (from James Cook Univer-
sity) and colleagues, chemical deposits
containing oxalates, diatoms and algal
remains were found overlying and with-
in the Bradshaw paintings. Minute sam-
ples of these deposits were radiocarbon-
dated, using an accelerator mass spec-

4—d

Eroded escarpments and blocks of sandstone

near the major river systems of the Kimberley
are where many of the region’s rock-art sites

are found.

trometer (AMS), which counts the num-
ber of 14C atoms present in the sample
and estimates the time since death of the
organic matter. The results give ages as
early as 1,500 years and others exceed-
ing 4,000 years, suggesting Bradshaw
figures are not as old as some people
think.

This is very different from the results
of the second study, headed by Richard
Roberts (I.a Trobe University). Roberts
and his team used the recently devel-
oped ‘optically stimulated lumines-
cence’ (OSL) technique to date the mud-
wasp nests (from Sceliphren and Abispa
spp.) that are sometimes feund overly-
ing and underlying the rock art. Optical
dating provides a measure of time since
quartz grains were last exposed to sun-
light (see box). In mud-wasp nests
quariz is hidden from light and accumu-
lates radiation over time. It is this dose of
radiation that is measured back in the
lah. What Roberts and his team found is
that one painted human figure, which
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some people think may be a precursor of
classic Bradshaw paintings, has a mmr-
mum age of 17,000, and possibly up to
25,000, years! Furthermore, they have
backed up these old dates w;lh an inde-
pendent analysis of radium in the mud
nest. The study, based on the rate of
decay of radium, indicates the nest, and
underlying painting, is at lqasl 8,000
years old (the limit of the radium-based
‘clock). o
Because both studies are preliminary,
and did not involve the same paintings, it

is not surprising that the dates are very
different. It will probably be some time
before we have definitive results _lhat
establish exactly how old .lhe various
forms of human figure paintings are. All
we can say for certain is that a lot more
work needs to be done.

Knowing the precise age of _1he art
would better enable us to determine who
painted it—another aregllol great con-
tention. For instance, writing in his jour-
nal in 1891, Captain Bradshaw boldly
asserted “I do not attribute them to the

GRAINS OF TRUTH?

ime habits of 17th-century scientist Robert Boyle may well have raised the .
szj tt)esglt)row among members of the Royal Society of Londpn. H_e would snuggle up in
bed with a diamond and bring it “to some king of Glim!ne(mg Light, b)_/ T hpldlng it
a good while upon a warm part of my Naked Body”. This, .It turns o’ut, is the first
recorded description of the phenomenon we now call ‘luminescence’. . ;

The emission of light, or luminescence, from a range of.naturally occurring mm_erals
(such as quartz, feldspar and zircon) has since been exploited as a method of dating
the last time these minerals were heated to a red-hot temperature or exposed to
sunlight. Throughout much of the world, luminescence methods have been useq to
date heated artefacts, such as pottery and prehistoric flint tools. It is also possible to
work out how long artefacts have been buried by dating the dirt in which the artefacts
were found. This is particularly useful in Australia because heated artefacts are rare.

The family of luminescence dating methods includes ‘thermoluminescence’ (TL) and
‘optically stimulated luminescence’ (OSL)—and, if Boyle’s nocturnal activities seem
bizarre, then he would surely be pleased to know that luminescence daters still do it
in the dark! There are two good reasons for working in the dark. First, the light
emitted by a mineral is usually far too faint to observe with the naked eye, but sensi-
tive instruments (known as photomultipliers) can detect it in a darkened laboratory.
Second, sunlight, and light from a lamp, will completely remove the luminescence
dating signal from the mineral because the signal is very sensitive to light.

How does luminescence dating work? Think of sand grains resting on the ground
surface. They get bathed in sunlight (‘bleached’) every day and become hidden from
the sunlight only when they are buried under other grains. While exposed on the
ground surface, the luminescence ‘clock’ remains fixed at time-zero, but the lumines-
cence signal starts growing—that is, the clock starts ticking—once the grains are

buried.

I@ is convenient to think of the luminescence signal as a form of stored energy. The
grains receive this energy from the radioactive decay of chemical elements such as
uranium and thorium, which are naturally present in very low concentrations in all
soils and rock. Buried grains will store this energy in their crystal lattice and we can
release, and measure, this energy in the laboratory. By knowing also the rate of
energy supply from radioactive decay at each sampling point, we can then calculate
thﬁ- nun|1ber ofhyears that the grains have been buried.

_ lorelease the stored energy in the laboratory, we use heat (in TL dating) or Ii

.(ln OSL. dating). OSL dating is now the preferred method for (gating the d?r)t sur:g:;d-
ing burle.d artefacts because, if sunlight bleached the dating signal before the grains
were buried, then the use of light in the laboratory will ensure that the same signal is
measurgd. If hee_lt is used, more energy would be released and, unless this extra
energy is taken into account, the time since burial will be overestimated. But TL dat-

ing is still very useful for estimating the a
and burnt stone tools. As these were heat
to release the stored energy that has accu

A_n exciting recent breakthrough made i
grains of sand. This means that very small
gnusi-_wasp nests found on top of, and som
individual grains also allows us to identify
bleached before burial. These grains woul
would have been buried with an already a
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ge of heated artefacts such as fired pottery
ed in the past, it is appropriate to use heat
mulated since the last heating event.

n OSL dating is our ability to date single
sgmples can now be dated, such as from
etimes under, Aboriginal rock art. Dating of
any ‘rogue’ grains that were not fully

d still have had ‘time on their clocks” and so
ppreciable ‘built-in’ age. This problem

—Richard ‘Bert’ Roberts
Dept of Earth Sciences, La Trobe University

presentations of the Black race”,
there is no evidence to suggest he eve
discussed the matter with Aborigipeg ]

Traditional Aborigines have alwz;ys
attributed these paintings to the old pe,,
ple or other beings (such as Cuwiey
Gwion) who transformed in the Creatigp
Period of the ancient past, and the
regard the sites where the paintingg are
found as a valuable part of their hel‘itage
Bradshaw figures may be very differens
from the more recent Wandjina paint.
ings with which Kimberley Aborigipal
people most readily identify, but prom;n.
ent elders such as the late David Mowg|.
jarlai and Paddy Neowarra contepg
Bradshaws still have much contemp.
rary Indigenous importance. The
argue few people took what they had (g
say aboul the art seriously, and that nop-
Aboriginal people have been bent upon
emphasising a disconnection to the past
rather than continuity and gradua
change.

Captain Bradshaw began this process
of disconnection in 1891, when he
likened the paintings to Egyptian motifs.
In the 1930s archaeologist Daniel S.
Davidson further suggested a foreign
influence in Bradshaw rock art, arguing
that if they were not made by outsiders
they must be Aboriginal depictions of
foreign visitors. This has been repeated
many times since, most prominently by
televisions’s “Bush Tucker Man”, Les
Hiddins, who has also explored the idea
of other possible African connections.
Some tourist operators incorporate
these sorts of speculations into their
commentaries, with suggestions of
Egyptians, southern Africans or even
Phoenicians washing up on the shores of
the Kimberley coast, eager to paint their
way across the land! Each year more and
more bizarre theories sprout to explain
the Kimberley region’s enigmatic rock
art with Eric Von Daniken, of “Chariots
of the Gods” fame, even going so far &
to ascribe an extraterrestrial influence to
the Wandjina rock paintings! Most
recently, rock-art researcher Grahame
Walsh has argued Bradshaw paintings
were made by an unknown race of peo
ple, very different from Australias
Indigenous groups. He even speculales
they lived in towns, had light-coloured
skin and were in no way related to the
continent’s Indigenous peoples becausé
Bradshaw figures are for him far too €lé
gant and refined to have been accom
plished works of Aborigines. However
this view does not sit well with the dating
results. \

This idea is also at odds with othe
researchers who note strong conne®
tions with Arnhem Land and other parts
of past and present northern Austrai®
For instance, Michael Barry just o
pleted an Honours thesis at the Univer
sity of Sydney that statistically SU/Pqu/tS

Classic Bradshaw figures often appear t0 =
dancing, flying or floating, suggestive °f
ceremony or initiation.
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the proposition that Bradshaw paintings
are most like the Dynamic figures of
Arnhem Land and nothing at all like
those of Africa, Asia, Europe or else-
where. My own work in Arnhem Land,
with Christopher Chippindale (Cam-
bridge University) and others, has
shown Dynamic figures date to the end
of the Pleistocene (about 10,000 years
ago) and that changes from the Dynam-
ics to the very different recent X-ray
paintings can easily be documented. His-
torian and archaeologist Darrell Lewis
(North Australia Research Unit in Dar-
win) has remarked similarly on the rela-
tionship between the art of Arnhem
Land and the Kimberley, contending for
over a decade that the two were once
part of a much larger cultural province
that extended farther north, on what is
now submerged land. And rock-art
researcher David Welch has shown
strong links between Bradshaw material
culture and contemporary or historic
items from the Kimberley, Arnhem Land
and other parts of Australia. Indeed, he
has documented a recent use of every
type of artefact depicted in Bradshaw
art, strongly suggesting the paintings
;:erzﬂecl an Indigenous Australian way of
ife.

ALL IN ALL, CURRENT EVIDENCE SUG-
gests Bradshaw paintings were
made by an Indigenous group of Aus-
tralians, probably around the end of the
Pleistocene, but possibly more recently.
The people that made them had links
with those of Arnhem Land but also dif-

Wandjina figures dominate the most r

N : ecent ph i
prominently in many creation stasio phase of Kimberley rock art. They are the region’s most powerful A
! ul An
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fered from them. Contact may ]ilalv’e
taken the form of }radc or travel, u‘ {1
more likely scenario is that the two cul-
tures once had common roots an‘(] were
at one time partofa wide northern _Aus-
tralian cultural block of peoples, hvn}g
similar ways of life 1n similar envir-
onments. At that time the climate was
much drier and people would have

Among many groups of
people, great art
traditions associated with
ritual and healing
emerged during periods of
profound stress.

ranged over wider distances to obtain
the essentials of survival. It is also prob-
able that many forms of art and ritual

were practised by different members of

the group—iforinstance, between the ini-
tiated and uninitiated, men and women,
and so forth.

The Bradshaw paintings—by virtue of
their association with ceremonial attire,
their focus on what appears to be initiat-
ed men, the floating/flying/hovering
postures and what look like wing-like

D

appendages on some of .
seem to have a very focusé](}ec(ilgures‘.\
meaning. I believe this haq (, dern or
medicine men, male initiatiopg hO With
and other aspects of northerp A °a]”_lg,
religion. It also had to do with CuSlrahan
cating Aboriginal ‘I)reamtimevolmmum
ritual. Finally, it is suggestive Oft?]w ang
of art that often emerges ip {i © Sorg
great environmental or socio_lcmfs
change and stress. Ulturg]

[For instance, among ma
people, from the prgehisll:)yrigcm:ps o
Eskimo and Iroquoian First Peo lorset
North America to the San of S()Dtt}?]s of
Africa or the Europeans of the lkl/['dem
Ages, great art traditions associated1 e
ritual and healing emerged duriy ¥ilh
ods of profound stress. The heig}%g:ra
production and use of Symbolicaﬁ
meaningful material culture by ﬂ]ey
groups helped them to express ang COSe
with the overwhelming threats agfj
changes to their societies. The Brad-
shaw artists were likely engaging in sim.
ilar behaviour during a period of infenge
change that eventually led to a very (i
ferent art system with the Wandjinas
dominating.

If nothing else, the Bradshaw pain-
ings remind us of the therapeutic value
of expressing oneself, both individually
and culturally, in creative new ways dur:
ing disturbing times. For this is one of
the fundamental ways in which humans
deal with confrontation positively; a sur-
vival mechanism that has differentiated
us from other species for at least 50,000
years.

8-
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This large panel of bent-knee Bradshaw
figures may illustrate some form of
ceremonial gathering.
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This rare yellow Dynamic f
Recent work has shown Dy

PAUL S.C TACON

igure from Arnhem Land has features similar to Bradshaw paintings.
namic figures to be the Bradshaws’ closest ‘cousins’.
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T IS HARD NOT TO CRACK A WRY SMILE
at the sense of double-dutch in the
recent discovery of the New Hol-
land Mouse (Pseudomys novaehol-
landiae) in Queensland. The Sunshine
State, that rich northern smelting pot of
biodiversity, has a depressing history of
environmental sensitivity that smoul-
ders among more pressing jobs like
brigalow clearing, cave blasting, whale
harpooning, mangrove reclaiming and
overstocking. The New Holland Mouse
brings with it an ironic, back-slapping
addition to the biodiversity of the State
that, in one hand, holds a very dead Par-
adise Parrot (the mainland's only bird
extinction), in the other hand a very
dead Retro Slider (the nation’s first rep-
tile extinction), while juggling in
between all sorts of management
headaches like Dugongs, Mahogany
Gliders, Gouldian Finches, Boggomoss
Snails and Flightless Dung Beetles.

Just over 30 years ago the New Hol-
land Mouse, a tiny 14-gram native rodent
that ill-fatedly resembles a House Mouse
(but without the stench), was believed
extinct or extremely rare in Australia. At
that time, given its remarkably obscure
status since its description in 1843, few
would have given a rat’s hat. Mammalo-
gy was a sunrise industry then. The Aus-
tralian Mammal Society numbered

around 50 (its membership now stands
at over 500), and Australian rodent spe-
cialists numbered less than a Numbat’s
stripes. . .
However, in December 1967 and I'eb-
ruary 1968, amid a resurrection saga 1I}e
likes of which every discovery-junkie
dreams, the elusive little New Holland
Mouse, known from three museum
specimens all collected before 1856, was
found alive at two localities, Ku-ring-gai
Chase National Park and Port Stephens,
both in central coastal New South \_Nales.
In a tumbling dominoes effect, it was
recorded three years later from Victoria
and in 1975 it was discovered in Tasma-
nia. Since then it has turned up in Vs{igle-
ly scattered east-coastal localities
between Evans Head in northern New
South Wales, and Friendly Beaches in
Tasmania. In Victoria the species is now
the object of considerable conservation
concern and is listed as endangered.
Almost every time a New Holland
Mouse has cropped up in a new locality,
current opinion as to what constitutes its
preferred habitat has had to be revised.
In New South Wales and Victoria it has
now been recorded in the literature from
densely shrubbed dry sclerophyll forest
on sand dunes, from around the sedgy
edges of freshwater swamps between
dunes, and from coastal heaths, particu-
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larly those regenerating after sandmj
ing. In Tasmania it has been found iy '
woodland/heath mosaics of the cogg
north-east. In general, New HOllan
Mice have nearly always been assocjaf
ed with a coastal (low-altitude) locatio
on sandy soil with a dense underst()re
And most New Holland Mouse exper
agree that early successional vegetai
(three to four years alter a major disgy
bance like fire or sandmining) is teryip]
important for this species.

But both its recent discovery i
Queensland, and unpublished trappipe
records from northern New Soyg
Wales, suggest that the habitat prescrip
tion usually associated with the Ne
Holland Mouse either needs further
modification or, worse yet, that the ap
mals we have been calling ‘New Hollang
Mice’ are really elements of a specie
complex of genetically (but not morphg
logically) distinct ferms (in other words
a taxonomic mega-toothache).

HE SUDDEN APPEARANCE OF THE NE
Holland Mouse in Queenslan
occurred unassumingly in August 1996
at Bruce Lawrie’s farm house next door
to the Crows Nest cemetery. This partic-
ular Crows Nest (not the Sydney sub-
urb) is 100 kilometres north-west of
Brisbane, on the eastern edge of the
Great Dividing Range. Both the ceme
tery and Bruce’s house are tucked into
the side of a hill known locally as ‘Dingo
Mountain’, overlooking the lovely cour
try town whose clean mountain air can
reach flashpoint in summer and go brass
monkey six months on.
@®ne night Bruce put some traps out
the back to prove to some of the locals
that the currently plaguing ‘field’ mice
were nothing more than smelly House
Mice (Mus musculus). Twenty-six years
of fauna surveying, land-use planning
and off-park nature conservation with
the Queensland Department of Environ-
ment had matured in him a certain resis-
tance toward new-wave designer baits
(like pistachio essence) and, preferring
to stick with the tried and true, he baited
12 small Elliott mammal traps Wwith
bread and jam, and set them in the
open forest behind the chook sheds.
Next morning the traps held three
House Mice and two unfamiliar rodents
suspected by Bruce to be native Delicat®
Mice (Pseudomys delicatulus). He cour:
ered one of these odd bods, a 12-:gram
male, live in a Milo tin to me at the
Queensland Museum and the other hé
released at the capture site. [n assigning
an identity o this specimen, I drew O
the experience of at least eight years %

“Sesame Street” re-runs to conclude thét

Barbara Wilson (Deakin University) appli€s 4
little rouge to the cheeks of a New Hollan
Mouse before its big night on the town- AT
back-flips in a bag of fluro-powder and everys
thing the mouse touches on its way home W'
light up.
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Under UV light, the tell-tale trail of a
fluro-charged New Holland Mouse is as
plain to see as a red carpet laid out for its
arrival home. Researchers can find nesting
burrows and see the extent of nocturnal
wanderings using this harmless method.

there was a strong resemblance between
Sesame’s Gonzo and the Crows Nest
mouse that was not seen in either the
Delicate Mouse, or any others I knew
about. The ‘Gonzo Syndrome’ is a dark-
ening behind the nose that gives the
snout a more elongate, weasel-like
appearance on an otherwise very domes-
ticlooking mouse. The Crows Nest spec-
men was compared with specimens of
New Holland Mice from Victoria and
New South Wales, and with type materi-
al of another look-alike, the Pilliga
Mouse (P pilligaensis) from northern
ew South Wales. Samples of its hair
Were sent off for analysis and photos of
ﬂ}e.hving animal posted to southern spe-
cialists for their opinions. Eventually it
Was decided that the affinities of the
'OWs Nest specimen lay most comfort-

ably with the New Holland Mouse.
. The sudden small warm-blooded
Increment to Queensland’s faunal list
¥as not so much of a shock as an ‘I-told-
i’}(l)ll*sp', because a niggling suspicion
oca[ living New Holland Mice might also
i cur In Queensland had been aroused
N 1993 by student Veronica Hinman.
10 a fresh science graduate from the
versity of Queensland, she had won a
,Cllﬁ(cfls_lar{(l Museum Student’s Summer
oo AShip to analyse, in this case,
ﬁ”‘glta‘ted owl pellets stored in the
Spitsﬁums mammal collection. (Owls
pe nha slippery ball of fur and bones
Ong after swallowing their dinner.
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Fresh from its Milo tin and still with bread and jam on its breath, this is the 12-gram male New
Holland Mouse couriered from Crows Nest to the Queensland Museum by Bruce Lawrie.

The bony contents of the balls can tell a
revealing story about the small fauna
brought up in the surrounding country-
side.) Among everything else, she
encountered some bits of tiny mouse
skulls and lower jaws that did not fit any
of the taxa currently known from
Queensland, and she astutely attributed
these remains to the New Holland
Mouse. They had come from pellets
hurled up at three localities—a cave near
Gatton, a rocky overhang at Cania Gorge
near Monto, and a steep gorge inside

._

Crows Nest National Park!

Seeking safety in a number of opin-
ions, we sought confirmation of the iden-
tity of the Gatton and Cania Gorge frag-
ments from Alexander Baynes of the
Western Australian Museum. Alex, who
has more experience identifying micro-
scopic chips of Australian native rodent
bone than probably anyone else in the
world, attributed the nine Cania Gorge
jaws to a then-unknown pebble-mound
mouse (now known to be the recently
rediscovered Pseudomys patrius; see
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NEW HOLLAND MOUSE
Pseudomys novaehollandiae

Classification
Order Rodentia, family Muridae.

Identification

Greyish brown dorsally with an off-white belly, darker fur behind the nose; head—body
length 60-88 mm; tail about 85 mm. Distinguished from House Mouse by a lack of notch
behind the cutting edge of the two upper front teeth (incisors). Its tail (brown above and
off-white below) is longer than a House Mouse’s by 10-15%. It lacks the characteristic
House Mouse stink, and will not be found in packets of Corn Flakes.

Distribution and Habitat

From south-east Qld to Tas. usually in thickly shrubbed dry sclerophyll forest (often on
soft or sandy soil), edges of freshwater swamps between dunes, and coastal heaths
(particularly those regenerating after sandmining or fire).

Behaviour

Usually nocturnal, nesting in burrows up to 5 m long. Becomes sexually mature at 7
weeks, 2—6 young per litter; gestation period 32 days; up to 4 litters per year by

2nd-year females. Life span up to 2 years.

Diet

Omnivorous (seed, insects, vegetation and fungi all in season).

Nature Aust. Spring 1997). But he was
reluctant to assign an identity to the bit
from the Gatton individual, its broad,
more rounded molars and the unusual
arrangement of its cusps being unlike
his comparative material of New Holland
Mice from New South Wales. Given this
finding we temporarily shelved the more
incomplete Crows Nest National Park
fragments and moved on to more impor-
tant matters.

Not long after that, some very mature
specimens arrived on loan from the
Museum of Victoria that suggested to
me that the Gatton specimen was, after
all, attributable to a large, old individual
of P novaehollandiae, and reappraisal of
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the other shelved fragments confirmed
Veronica Hinman’s original assessment
that New Holland Mice occurred at
Crows Nest.

The Gatton and Crows Nest National
Park sites are about 65 kilometres south
and five kilometres east, respectively, of
Bruce lawrie’s capture site where,
despite over 1,000 trap-nights since his
discovery, we have been unsuccessful in
locating any more living New Holland
Mice. At Gatton, however, an unbeliev-
able coincidence occurred.

Eu-:vnx MONTHS AFTER BRUCE LAWRIE’S
chance capture at Crows Nest,
Peter L.ehman from the Queensland

N

[{epzn‘t!nenl of Environment pyt out 95
traps in the cattle-hammere( B
Gum-Blady Grass pasture al(mgqideuc
road at Glen Rock, about 40 kil()l;leh‘ ¢
south-east of the site where the boes
material that Veronica Hinman had i(len |
. 11 Ne n-
tified as New Holland Mouse in 1993 hag
originated. Peter was initiating 12 Con.
monwealth Youth Training Scheme par-
ticipants into the frustrations of faung
surveying and, after three days ofjt, with
one House Mouse to its capture creditg
the group was pulling up the trap lipe.
With the surprise announcement thy
some Johnny-come-lately mouse hy
sneaked into one of their traps during
the day, Peter thought he was going {
be able to double his embarrassment hy
adding another House Mouse (o the Jist
of captures. However, something ynusu.
al about the shape of the rodent made
him feel he may have turned up one of
the New Holland Mice he'd heard s
much about. He was right. We now had
living confirmation of the New Holland
Mouse from both of the owl pellet sites.
Something was wrong however. The
Crows Nest and Glen Rock sites from
which the live specimens had come
seemed just too atypical for your normal
garden variety P novaehollandiae. Both
were relatively high (at altitudes around
565 metres), both were a good distance
from the coast, both almost totally
lacked a dense shrub layer, and the
Crows Nest site had not been fired for
around 30 years. Both collection sites
seemed as far removed from the opti
mum habitat proposed in 1974 (coastal
heath, actively regenerating from fire)
as they were from those lowland, dense-
ly shrubbed, sandy habitats occupied in
Victoria and New South Wales.
However, a check of the literature
showed that the distance from Crows
Nest and Gatton to the coast (around
100 kilometres) is actually exceeded by
the distance (166 kilometres) from the
coast to “Yarrandi” (near Scone, New
South Wales), where the first specimens
were collected in 1843. Nearby collec-
tion sites at “Belltrees” and farther east
at Barrington Tops are additional exam-
ples of New Holland Mouse habitat situ-
ated far from the coast. Furthermore,
examination of unpublished reports and
relatively recent trapping records from
Marengo, Carai and Chaelundi State
Forests, Oxley Wild Rivers National
Parks, Timbarra Plateau and Lindesay
View suggest that, around the northern
limits of its range, high altitude and low
longitude are regularly encountered fea-
tures of the New Holland Mouse profile-
But the lack of a dense understorey &
both Queensland sites is more difﬁt‘llh
to interpret. In 1981 Barry Fox (Univer
sity of New South Wales) and (eorge
McKay (Macquarie University) Sllgg991'_
ed that the habitat requirements of Ne¥
Holland Mice are most likely contained
completely within the shrub layer 0
heath-type species and that the presenct
or absence of trees is unimportant
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More recently Barry Fox described the
New Holland Mouse as a species select-
ing bare ground and vegetation open to
a height of 20 centimetres (typical of the
early stages after fire). But he showed
that, although in open forest its maxi-
mum abundance occurs around 1.5
vears alter burning (followed by
decreased abundance), it re-peaks about
16 years after the initial burn, by which
time the understorey is open to around
two metres above the ground. In heath,
similar peaks occur at three and 13 years
following fire.

The occurrence of the New Holland
Mouse near Iivans Head on the far north-
ern New South Wales coast suggests
that, in the north at least, habitat selec-
tion is much broader than previously
ascribed to the species. Indeed, there
seems little reason to doubt that it should
also occur in coastal Queensland. Habitat
resembling that used by the New Holland
Mouse in Victoria and New South Wales
would appear to occur in coastal and off-
shore south-eastern Queensland heaths
and sedged dunes, particularly in locali-
ties such as Coolangatta, North and
South Stradbroke Islands, Moreton

Island and the Great Sandy Region. Some
of us will be keeping a much closer eye
onwhat the Cat drags in from these local-
ities in the future.

The niggling question of whether we

‘Di -
,mgo_MW"tam » Crows Nest. This is the spot where Bruce Lawr
O™ his back door.
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are dealing with one widely distributed
Species selecting a broad range of habi-
tat types, or whether we are mistaken in
calling this mouse ‘New Holland’
throughout that wide distribution, will
probably eventually be solved by bio-
chemists. The task for them will pivot on
obtaining tissue from animals caught as
close as possible to “Yarrandi” where the
original specimens were captured.
These mice, by taxonomic convention,
form the benchmark against which the
taxonomic status of all others must be
assessed. There is always a possibility
that the newly discovered Queensland
mice are biochemically distinct and
might not qualify for recognition under
the name ‘New Holland” . . . but then
again the chilling possibility exists that
those from coastal New South Wales and
Victoria mightn’t either! m
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ie captured Queensland’s first live New Holland Mice . . . literally a stones throw
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How could all these

oxtraordinary featuves have come together

to make a viable species?

KA_.

THE

PARADOXICAL

ROD MORRIS

PARROT

BY STEVE TREWICK

MONG BIRDS, THE PARROTS ARE A GROUP

that few people would fail to recog-

nise. The hooked beak, clasping foot
and intelligent eye, coupled with a well-devel-
oped and sometimes destructive curiosity, distin-
guish members of the group. All these attributes
are expressed in New Zealand’s Kakapo (Strigops
habroptilus), yet there is much about this bird
that renders it utterly distinct from other parrots
and, in fact, any other bird. The extreme rarity of
the Kakapo does nothing to ease the task of inter-
preting its nature and this is unfortunate as it is
our lack of knowledge that has impeded conser-
vation efforts. Even after differentiating between
the bird’s inherited and unique characteristics,
the Kakapo remains a paradox.

The face of a Kakapo is quite different from that of other
parrots. A disk of fine pale feathers around the eyes gives the
bird an owl-like appearance and this, combined with the
nocturnal habit and seemingly thoughtful countenance that
Kakapo often adopt, led to the use of the name ‘owl-parrot’

by early biologists. The generic classification, Strigops,
reflects this.
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The Maori name Kakapo means night
parrot (po = night; kaka = the name of
the common New Zealand parrot).
Although unusual, the Kakapo is not the

nocturnal parrot. Australia’s aptly
named Night Parrot (Pezoporus occiden-
talis) and its near relative the Ground
Parrot (P wallicus)
are also largely noc-
turnal. Because of
this and similarities
in plumage, these
parrots would
appear (o be closely
related to  the
Kakapo. However,
genetic studies have
shown that the Aus-
tralian and New
Zealand species are
very different and
have closer relatives
in their own coun-
tries. The morpho-
logical and behav-
ioural  similarities
are instead the
result of evolution-
ary convergence for
similar reasons such
as camouflage.

The most extraordinary behavioural
characteristic of Kakapo is that they do
not fly. Although well feathered, the
wings of Kakapo are relatively small and
the keel of the breastbone to which wing
muscles would normally attach is tiny.

The Kakapo
is the only known
flightless parrot
and ranks with the
Dodo as an oddity
in this respect.

T ——

The Kakapo is the only known flightless
—nles with the Dodo (an
parrot and ranks wit O s
anomalous pigeon) as an oddity n ]“_
respect. As with the I)p(lo and 01‘16‘1
birds that have evolved flightlessness on
islands, Kakapo are large and heavy
compared with their flying relatives. 1 ]‘1e
Kakapo, in fact,
ranks as the world’s
heaviest parrot,
with males typically
weighing 2-3.5 kilq—
grams. By compari-
son the Sulphur-
crested Cockatoo
(Cacatua galerita),
which is one of the
larger flying par-
rots, has a maxi-
mum weight of less
than a kilogram.
Gigantism in birds
is often associated
with herbivory, per-
haps because a low-
quality plant diet
requires the con-
sumption of large
volumes of food;
and here again the
Kakapo is unusual. Although parrots are
predominantly vegetarian, many if not
all species other than Kakapo also eat
animals (usually invertebrates). Howev-
er, field observations and microscopic
examination of droppings have shown
that Kakapo are strict herbivores even

KAKAPO
Strigops habroptilus

Classification
Order Psittaciformes, family Psittacidae.

Identification

Very large, mottled green parrot. Length 63 cm. Weight about 2 kg for males

1-2 kg for females.

Distribution

Endemic to NZ. Once present throughout scrub

and forested areas and hillt
fSout.h land S‘tewarg Islapds. Today, all surviving individuals are translocatled (:zsp?:db::(r)trh,
ree islands including Little Barrier, Codfish and Maud. No natural populations known t-o

remain.

Behaviour

Nocturnal, flightless and cryptic. Solitary except for mating; large home range. A strict

herbivore feeding on leaves, fruits and roots of many plants.

R

Reproduction

The only lek- i ;
plants. Kﬂ':l';sbgzzgézgtlzaarzor:i.g?‘zesglagaacitemdpt; coilncide with abundant fruiting of native
! -and-bowl’ sites and y ing’ icatt
to attract females. After mating all nesting and rearing undertaLl::z tl,); (f)::'::?e v:;aelrI?aélon
) io

of up to 8 months. Nests built in b i
f up " u 3 i
o e s bl Irow as with roosts; 2—4 €ggs laid. Adult sex ratio

Status
Endangered. Total 1997-98 population 54 (20 females, 34 males)

56

as chicks, a time when many otherwise
herbivorous birds utilise animal protein
in their diet.

As some compensation for this dietary
restriction, Kakapo forage in a wide
range of vegetation both on the grouf¢
and in trees, which they climb prot-
ciently using their beak and zygodacl)
lous feet (two toes forward and W0
back). They feed on a diversity of plant
species and plant structures, dependt
on the availability and nutrient quality
and use a specialised ridged palate 9
help grind food. In some instanc
Kakapo will feed on tough leaves. swﬁle'
lowing only the soft tissue and SolFl,b i
component and leaving characterist!
fibrous ‘chews’ hanging on the plant ] I
other times (hey will carefully bit¢ Plg
only the softest parts of leaves, avmdlﬂr
hard midribs and stems altoge hE’S
Fruits, roots and the seeds of /&%
are also eaten when available.

As a flightless and strictly herbiv
parrot, the Kakapo is wholly depe’

orous
rdent

8%
NATURE AUSTRALIA SUMMER 19957

A



on nutrient-rich fruits and seeds to feed
the chicks. However, many of New
deal‘lands grasses and trees do not pro-
Kuie abundant fruit crops throughout
yéiaraDO habitat every year. In some
fruitsaar:ldplaces there will be almost no
p frn in others there will be a glut.
" eveqUenCy of these fruiting or ‘mast-
1 ents varies from every second to
al%iar.t tlt has long been known that
i abua dempl to }?ree(l only in years of
espite trl11 ance. This syn-chronism exists
ing has te fact that mating and egg-lay-
g H. take place before the [ruit
going 1o bOW the parrots know when it's
Unlik €a good year is unclear.
! mong € all other parrots, which are
b Igr?”t‘ﬁ}l& Kakapo are ‘lek’ breed-
themselve IS system males advertise
Mates, S, and females choose the best
role i dles, however, take no further
At thgmdquz‘Z offspring.
nstry ‘tSmrt of breeding, male Kakapo
: Ct special arenas on hill tops and

Ndges by oo
Sby clearing vegetation from small

ATyg
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patches of ground, often near a rock or
tree stump, and along paths in between.
These are known as track-and-bowl sys-
tems and the males perform in the bowls
during the night. The display consists of
a series of low-frequency vocalisations
called ‘hooming’. Male Kakapo have a
special air chamber in their chest that
helps resonate the sounds they make
and, in combination with the acoustic
properties of the bowls, allows them to
he heard up to a kilometre away.
Females, attracted by the noise, visit the
leks and select a male to mate with. It
appears that it is the largest males that
are generally chosen. Copulation takes
place in one of the bowls and soon after
the female returns to her own home
range in the forest. Here she builds a
nest, lays two to four eggs and raises her
chicks alone. Meanwhile, the males
carry on booming every night for sever-
al months in the hope of securing fur-
ther matings, although most will achieve
no matings at all.

e

Most of the habitat in which Kakapo have
been found this century is mixed shrubby
vegetation in southern New Zealand. Early
observations and evidence from recent fossil
bones indicate a widespread use of forests
in the past.
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Male Kakapo construct display arenas by clearing vegetation from the ground. A series of hollows (bowls) are interconnected by tracks. Bowls are 1
usually positioned beside a suitable acoustic reflector such as a log, boulder or in this case a small vegetated bank.

WHY LEKKING BEHAVIOUR HAS of offspring carrying his genes. Howev- chicks. Females will spend three |
evolved in the Kakapo and other er, selection will operate against this ten- months provisioning chicks in the nesl, |
species is an active area of research. dency in situations where both parents literally running between food sources
One feature that is common to many dif-  are required to successfully rear a single and the nest. During this time chicks ‘
ferent lekking species is an inability of ~clutch. The breeding system that arises normally end up being heavier than
males or pairs to control an important in any given situation therefore results their mother was at the start of breet
resource. Commonly this resource is from a process of evolutionary optimisa- ing, while the female’s own weight drops
food, and if the availability of preferred tion, although it often appears that some by as much as 80 per cent. This contras
foodg is not predictable (_either in' space individuals or one sex get(s) a raw deal. was documented by New Zealand's Pit
or time), then defending territories The Kakapo is especially interesting neer Kakapo conservationist, Richar |
lf)fcorfnes pointless l;md the mutualbene- from this point of view. Even in the years  Henry, at the turn of the century: i i 1
its of monogamy break down as males  of fruit abundance when breeding is ini- the mother’s feathers are draggled and -
and females try to get the best deal for tiated, females barely manage to rear worn, and I have often wondered 0oV

she could tramp away and carry hom®
sufficient food to keep two Or th'lZi
young ones like balls of fat. The 'mz]liké
are also very fat, while the mother’is
sk’ilpr;and-bone e e nales '
. e differences in activi "
| the death) for track-and-bowl sites and thus benefit and females may explain a furtier feCC |
f i H liarity of Kakapo—that of $exuai !gxes
rom being big, strong and aggressive. phism. In most parrot species, 30,
are very similar in size but I Kax 4
the male is significantly bigger ant the
cally weighs 2-3.5 kilograms ©

| When lekking, male Kakapo will fight (sometimes to

the ] o .
andr?e?re;lZleess. I?yatlérrnni?(?r%i?ésttlel? r?ur?natl)zi zou“tg (t)}r: their P(l)wn. Of the breeding fe%:ﬂg: llelfkg(rilgogrrnaar}]eskakapo Wﬂll g%}(ll[ {
of offspring t > ) vents that we have observed, femal : , for trackAl 8
genes 'Il)ntogtheh ite;ta rglé?etl'r relspectlve Kakapo have generally failed to ﬂedgg lgf)%vnllestlltr:se ; t(()i tt}}flsd ebaetsz'ﬁt from beif® |
birds and other ani n%als ;i l?el(r):élencrcl)]r?tl;y Ch1cll<s or have struggled to rear even a  big stronga nand aggressive. Fema]i; f
% ) - S g SN . 0 s a8
bution to reproduction can be very trenoortspring. This is despite the seem to prefer the biggest maleblre»‘

d trenuous efforts of ion pres¥
small. Onc | S orts of the New Z i : e orels
hoiding thg gegrgtlsllsbel?t, : rfg;ri?:leh ;: lttﬁft lepalrtment of Conservation (prosl?(liailgg gitfpggﬁgg‘gﬁ rlttrlesrﬂ:;}i/(:; y efre‘]‘:
: D € supplementary feed ] ' il

- y feed) and -
feprgalretlsmtlflyeﬁgbfgritrlll(ljg e egﬁs ooty Kakapo which work throutggofletmt?llg !argedmale Rlcppaenmy o ha‘lle celectio™
) asing the number  night and even into the day to feed th loned mainly by sexud - 40
» eed the females have apparently been
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.. In addition to calling from their track-and-
bowl arenas, male Kakapo perform a display
dance. Although the display has never been
ob_served in the presence of a female Kakapo
thfs dance presumably acts as a visual '
stimulus to prospective mates attracted

by calling.

n%)t}ll_ral selection. With the sole respon-

; 11(11}’ for rearing chicks, female

3 \?p Slp(') have to be exceptionally good at

i ying plenty of high-quality food.

g eg vimaller and having a relatively
o ng area for their body weight
qm)ékﬁlna{)l}ehfemales to. forage more
ey to,l igher up fruiting trees and

| anolheap or parachute from one tree
b aviolfr or to the ground. This latter
{ il ever has been observed in the
| rarit’y rer:]though nocturnal activity and
S %iltings‘ uce the likelihood of such
. ‘;I‘))(')T‘l{any1ng sexual dimorphism in
Ingtead lfS yet another peculiarity.
o pré) the'normal one-to-one sex
e mosent in most birds, Kakapo
miSWasﬁe.than twice as many males.
.- o 2 initially assumed to be an arte-
\__ Changes(?cmed with human-induced
. lar, it w;: the environment. In particu-
f int oy (t:hought that predation by
ats, Pigs and Stoats might
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Male Kakapo expand

call. Booms can be heard for up to o
and thus directional, ‘chin

frequency,
females locate indivi

an air chamber in their chest

dual males at close quarters.

DON MERTON

ROD MORRIS

to produce their low-frequency ‘booming’

ne kilometre away but are not directional. A higher
g’ call is produced intermittently,

and this may help
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usually solitary but occupy large

ing home ranges. Without the stress of
ovef"’.pp'they have little trouble maintaining
IJreedlrIIges on a diverse vegetarian diet. Their
iy vwever, are often bedraggled from
e ith the ground and use of the thickly
‘°'.‘,‘|aef:fzamers as additional support when
g::nbing and perching.

——

fFrnehow have a greater effect on
t"mnale Kakapo than males. I recently
{fz:d the opportunity to test whf‘tl}m the
Jkewed sex ratio had existed prior to the
?-\'vﬂ of humans, by exammmg f().s-
d-l-ﬂ\ (1 hones that had accumulated in
Sl]bef 9 .000-5,000 years ago. The hones
(‘Ne:se(l as flightless birds, mcludng
f?::]((lgli)(). fell or wandered mto cave sys-
tems and died there. I_%ecause 111(:‘ 511ze
dimorphism of Kakapo is reflected In the
size of their bones, I was able to _use.lhe
pumbers of leg bones of (]lfffz‘] <‘?nt
lengths to estimate the prehistoric sex
ratio. This turned out to be ll_early three
males to each female, mdicating 1ha't the
unusual excess of males has persisted
for many generations. Although preda-
ton by introduced mammals has
prought the Kakapo to the brink of
extinction, the skewed sex ratio i the
surviving population is evidently not the
result of any predation-bias toward

Kakapo are

Female Kaka
O other yeq
Wailable t,
abundant fo

N
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Po are solely responsible for the care of eggs and chicks. T
etation. The eggs are small (five centimetres long), and_the
the mother. The jonger she is away from the nest foraging, )
od, chicks rapidly gain weight and are soon heavier than their mother.

females.

In species where males and females
are monogamous a ratio of one to one is
generally expected and found. In most
lekking species the sex ratio is also usu-
ally about one to one, although the oper-
ational ratio favours females because few
males actually get to mate at all and
therefore do not contribute to the next
generation. Certainly it is hard to see
why having more males would be
favoured in an evolutionary context. It is
a cruel irony that, given the effort
required to raise a chick, a female
Kakapo will often be wasling her time
when her offspring are male. This is
because, even if her sons carry genes
for being big and loud (that is, good
lekkers), they may not get a chance to
express them, as achieving large adult
size is dependent on the size achieved in
the nest. Due to the way avian skeletons
develop, bone length and thus overall
skeletal size are fixed by the time a bird
fledges. If food is poor, then male
Kakapo chicks will be small despite their
genes. In good years of course, male
chicks will be big because their fathers’
‘hig’ genes can be fully expressed.
Female chicks, however, have genes for
small skeletons; their reproductive
potential is not limited by size.

Observations of nesting Kakapo
reveal that, even in the absence of preda-
tors, many breeding attempts fail. Suc-
cess is dependent on the continued avail-
ability of good-quality food throughout
the growth of the chicks. When food at
the nest becomes scarce (because the
mother is having trouble finding
enough) some or all chicks will go hun-
gry. As with most birds, the largest
chicks dominate the food supply until
they are sated. In Kakapo nests the
largest chicks are usually going to be
males because they have greater poten-
tial growth rates than females. In addi-
tion, aggressive traits (favoured in suc-
cessful lekking adult males) may also be
expressed in male chicks. These fea-
tures may combine to give male Kakapo
chicks competitive advantages over
female siblings to the extent that
females may suffer higher nest mortali-
ty. This would lead to a greater propor-
tion of males in the adult population.

OW COULD ALL THESE EXTRAORDINARY
features have come together to
make a viable species? Whatever the rea-
sons that led to Kakapo evolving a lek
breeding system in the first place, it is
likely that the environment in which

he nest generally consists of a hollow in a decayed Iog,'amon? trdee roots
hatching and survival of the chicks depend.oru the quallt)( ?f oof
the greater the chance of eggs or chicks chilling. In conditions o
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Kakapo are inquisitive and, despite the
size, are capable climbers. The typjc,)|
beak and zygodactylous feet (two toes o

and two back) are put to good use whe, ard
foraging on the forest floor and in trees,

ir |ar
Parroy

-

they did so differed from that

they live today. I believe that
profound change that has cc

New Zealand's recent biologica] tim,
(excepting human interference) was le
mate cooling. This was most exire e
during the period ol glaciation thay
ended about 15,000 years ago, althougy
temperatures remain lower than hefyre
the ice age. During the warmer climates
that existed for most of New Zealan('
prehistory, plant diversity was higher
and abundant fruiting may well haye
been more frequent. In such conditiong
Kakapo would have produced successfy]
broods more often and chicks would noy
have been in competition for food.

If Kakapo evolved lekking in such con-
ditions, they may now he maladapted and
have limited evolutionary opportunities
because of the nature of their breeding
system. This is not to say they cannot

N Which
he Most
urre( in

Kakapo spend most of their time on the forest
floor among shrubs, mosses and ferns where
they are well camouflaged. If disturbed by a
potential predator, Kakapo freeze until the
danger has passed. This is the only means of
defence they have and it is no match for
introduced Cats or Stoats.




as a species but that they may
a biological oddity. Even though
pilure of t‘r_uiling crops _.al -thc critical

Coment of c¢h rearing lea('ls. to
!ﬂ(?-eased stress (o mothers, sibling
”.luh-v (causing female chick mortality)
lwéll {the overproduction of undersized
an(]eg the species has persisted. In the
n[]ic“‘e of mammalian predators and
ﬁ]ésst‘d with a long lifc expectancy of at
least 50 years, the Kakapo can survive
despite its odd sex ratio. _

Today conservation eﬁ()!‘ts are being
directed at protecting Kakapo from
atroduced predators and, in a sense,
jrom themselves. Eradication of imtro-
duced mammals on potential island
reserves was once an almost unlena_ble
prospect, but now appears to be relative-

straightforward. On the other hand,
ensuring that Kakapo initiate breeding
attempts and have sufficient food to suc-
cessfully rear healthy chicks of both
sexes is demanding very special efforts
in the way of providing appropriate ana-
logues for masting fruits. This includes
the identification of cues that stimulate
initiation of breeding, determination of
the important nutrient components in
the diet, production of suitable supple-
mentary foods, and mimicking the fluc-
tuating abundance of natural foods.
There is no way we can alter the sexual
behaviour of Kakapo but, by understand-
ing how it evolved, we have the opportu-
nity to alter the outcome of that behav-
jour.

As T write, one Kakapo receiving sup-
plementary food is tending a nest and
caring for two fat chicks, a male and a
female. This is only the second surviving
female to hatch since 1981. A third
(male) chick that hatched last was small-
er than its siblings and did not compete
well for food. It is now being hand-
rea_red and is also doing well. It is inter
estingto note that, despite being the first
to hatch, the female chick is not the
biggest any more, having been out-
%LOWIIlf It)ly l;S slightly younger male_si_b-
weg' e food Was not as good as it is,

can well imagine that this faster-
g‘r,g‘r"’;r!g n‘lale.wo_uld have the advantage
- se:als~ sister, with the dire results that
lation, represented in the existing popu- The trusting nature of Kakapo is one feature that assists their conservation. This 12-week-old

Kak : s fledgling nestles against Don Merton, a key figure in the New Zealand Department of Conserva-

akapo biologists are very encour-
aged by e latest | tion Kakapo recovery program.
although b Dk results and,
all individuals have W.E., 1994. Molecular phylogenetic affinities of the — 361-373.

, persist
exist as

Tespende 3

that, ot lastn E}}:e sdme way, it (.011.1(1 be Night Parrot (Geopsittacus occidentalis) and the Ground .

Comehack. W, e Kakapo is making a  payot (Pezoporus walficus). Auk 111: 833-843. Trewick, S.A., 1997. On the skewed sex ratio of the

COntinued' © @n look forward to the Kakapo Strigops habroptilus: sexual and natural selec-
SHeCess of conservation [joyd, B.D. & Powlesland, R.G., 1994. The decline of tion in opposition? /bis 139: 652-663.

efforts and t

10 help g uz 51 aving evermore evidence Kakapo Strigops habroptilus and attempts at conserva- :
apo, NeWel %lanld th’e nature of.the tion by translocation. Biol. Conserv. 69: 75-85. Dr Steve Trewick is a Postdoctoral Fellow in
Parrot, g ealand’s paradoxical the I)epfa{;jtment Ofl Zqogogy,tsl/;:;g[e[;’f;etymo{
i i L research interests i
¥ Lo, Caklons: R?, &kA,:kmSO;} !'A'E"hﬁf‘f i tl,'/,ejﬁ zfoa[%;ion ’;nd implications of flightlessness
FUrther Readi Iy oh e il 8 in birds, speciation and diversity in inverte-
Bl D sing RUNEEECITIEN 02 6(3). 2775283 brates, and island biogeography. He is cur-
Mg rently engaged in molecular research explor-

Reed: o, Quest for the Kakapo. Heinemann :
Kang. Powlesland, R.G., Lloyd, B.D., Best, HA. & Merton, jug the evolutionary impact of geophysical

Leeton, BIRYL, @ D.V, 1992. Breeding biology of the Kakapo Strigops  events on 'z'nvertebrate b(;odivem'ty and dis-
* Christids, |, Westerman, M. & Boles,  habroptilus on Stewart Island, New Zealand. ibis 134:  tribution in New Zealand.
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BILLABONGS

BY RAOUL SLATER
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VIEWS FROM THE FOURTH DIMENSION

' ] i Antarctica,
Ever since Australia was nppe;i free from ’ ;
it has been a large target bobbing about 11 a S¢d surrounded by

. v tervitory.
millions of species mindlessly straining 10 expand their terrior)

A LEGACY OF
BOATS, BLOATS
AND FLOATERS

BY MICHAEL ARCHER

ous times during the last 55 million
years, varanid lizards and elapid snakes
probably swam in from south-eastern
Asia sometime before 20 million years
ago, and rodents floated into northern
Australia, probably on a pile of flotsam,
hetween eight and four million years ago.
HEN Francois The closer Australia came to south-east-
Pelsaert, Commander of the Dutch mer- ern Asia, the greater the _likelihood that
chant ship Batavia, awoke just before wandering waifs, including eventually
sunrise on 4 June 1629, it was to the humans, would strike it lucky.
sickening sound of splintering wood—
his ship had struck a reef on Houtman
Abrolhos. Like all Dutch East India
Company commanders since 1613, he
had sailed eastwards after rounding the
Cape of Good Hope to take advantage of
the hastening easterly currents and
winds of the Indian Ocean. Had his luck
held out, he would have missed the
reefs and turned north towards India
after sighting a more benign stretch of
the Western Australian coast. For 125 of
the passengers who struggled unsuc-
cessfully to survive at the hands of a few
mutineers, five months on the tiny
islands near the fatal reef were a night-
mare. For Australia, it was the first good
look at European civilisation.
Although a disaster for the Batavia,
the ship’s unexpectedly abrupt
encounter with the Western Australian
coast may have followed a tradition far
more ancient than anything the Dutch
dreamed up. Ever since Australia was
ripped free from clinging Antarctica,
sometime between 45 and 35 million
years ago, it has been alarge target hob-
bing about in a sea surrounded by mil-
liens of species mindlessly straining on
distant shores to expand their territory.
How many of these began a journey
towards Australia, only to sink forlornly
into the dark waters of the Indian
Ocean, we will never know. But some
most certainly did succeed. The fossil
record tells us that many groups of bats,
for example, dropped in to stay at vari-

JEAN-PAUL FERRERO/AUSCAPE

Were elephants, alive or dead, among the
bloaters and floaters that found their way to
the Australia?

70
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But between dismal failureg and g
ning successes, there is an in-hety, n.
class of intercontinental mariners: theen
that may have landed but, lila ?Se
Batavia's wretched occupants, madghe
profitable use of their miraculoyg §n° f
vival, In the late 1960s I stoppeg "
roadhouse in Dandaragan, south of Ger W
aldton, Western Australia, where |
strange curved object dangled from
string on a window latch. It wag chag
late brown and about 40 centimetreg in
length. I was told that it had been pickeq |
up on the beach nearby but no-one hgy |
any idea what it was. I thought I did gpq |
excitedly asked to borrow it. Ag | s
pected, it turned out to be an elephang |
tusk, albeit a very small one that wg
probably fossilised. I returned the epjg. |
matic object as promised, resolving t
pursue the matter when in the are
again, but when I came back years later
the roadhouse was gone and its owner
locally forgotten. Australian elephants?
In spite of the provocative tusk, I thought
‘no way’.

Yet in 1844, Sir Richard Owen named
Mastodon australis on the basis of a fossil
molar in the collections of the Royal Col
lege of Surgeons of England that wa
said to have come from Australia. He
regarded it to be an Australian member
of an extinct group of elephants once

99 (
1998~ [
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in Eurasia. The tooth was sup-
CO',]m]l](\),nbl;:)uq t to England by De Strz-
o‘bj,(i in 1843 after being found in a cave
\ t‘l L'l}wl' in the interior than those of
\{%linglon valley”. Unfortunately, the

. tooth has since disappeared.

But it was not

]
alone. In &
owen described

Is it so inconceivable that a

]

had been laid by the extinet 2.5-metre-
tall, half-tonne Madagascan Elephant
dird (Aepyornis maximus; see Nature
Aust.*  Summer 1993-94). Another,
slightly smaller but otherwise identical
cgg had been found in 1930 in sand
dunes near the
mouth of Scott
River, Western

a second (’Xlil}Cl A]”Slr?“a' Al-
ralian  ele- 3 q though once
S]?;:nt Notglgpl{as sea-going paChyderm scared llh()ughl ll() have
NN flotse
australs e the pooh out of a el o
it::lgludin&’ e Dutch  ships

portions of an
elephant’s  tusk,

bug-eyed kangaroo as it

that had visited
Malagasy, John

gd not disap-  hauled its wrinkled, barnacle-  Long (Western
pear: they are Australian
still secured in encrusted bulk onto an Museum) and
the collections of C()lleziiqtles] ar-
the British Mus- g ? gue that these
e:ﬁn of Natural Australian shore? eggs would
History.  They have “been
were said to have highly efficient,

peen discovered by Fred N. Isaac in a
fossil deposit on the Darling Downs.

If these fossils, including the missing
Dandaragan tusk, are not parts of ghast-
ly mix-ups or mischievous frauds, how
could their discovery in elephant-free
Australia be explained? During the
‘glacial’ periods of the Pleistocene when
sea levels were lower, many of the
islands of south-eastern Asia were joined
or separated by only very narrow water
gaps. Even the relatively wide stretch of
water between Timor and north-western
Australia became much narrower. In the
late Pleistocene, Java had, among other
territory-hungry mammals, Orang-utans,
extinct hippos, two rhinoceroses, Pan-
thers, Tigers, Sun Bears, Bantengs . . .
and lots of elephants, including a variety
of pygmies (Stegodon spp.). Even Timor,

long-distance dispersers. In this case,
they would have been driven by the
same easterly winds and currents that
raced the Dutch ships to our shores.
Addled eggs of King Penguins (Apten-
odytes patagonicus) discovered in 1974
along the Western Australian coast must
have similarly drifted, in this case at
least 2,000 kilometres from the nearest
sub-Antarctic colonies. Bloated floaties
happen.

No doubt future fossil discoveries will
reveal many other hopeful invaders that
once tried our shores. Iiven Riversleigh
has produced a few suspiciously alien
creatures (ry ‘Bizarrodonta’, a beast
whose teeth resemble, among other
things, the molars of primitive pri-
mates). But with our arrival, deep
oceans and unfavourable winds are no
longer obstacles to colonisation. As we
nsanely continue to shoe-horn into Aus-
tralia every foreign beast from Cats to
Cows, Llamas to Leopards and Oats to
Ostriches, the besieged survivors of the
ancient Gondwanan groups, once secure
in the keep of Australia, should gather at
the western edge of the Tasman Sea to
think wistfully about New Zealand. m

Further Reading

Mahoney, J.A. & Ride, W.D.L., 1975. Index to the gen-
era and species of fossil Mammalia described from Aus-
tralia and New Guinea between 1838 and 1968. W.
Aust. Mus. Spec. Publ. 6: 1-250.

Long, J.A., Vickers-Rich, P, Hirsch, K., Bray, E. & Tuniz,
C., 1998. The Cervantes egg: an early Malagasy tourist
to Australia. Rec. W. Aust. Mus. 19: 39-46.

van Qosterzee, P, 1997. Where worlds collide: the Wal-
lace Line. Reed: Melbourne.

Professor Michael Archer lectures in biology
and geology at the University of New South
Wales. Most of his non-teaching hours are
devoted to the study of the fossil faunas of
Riversleigh, north-western Queensland.

The World’s Best

Bushwalking!

North Australia -
nowhere else can
give you the lot.

Willis’s Walkabouts -
12 years guiding bushwalks
in the Top End of Australia.

We offer short walks of 4-5
days, long walks of 3-6
weeks; easy walks, hard
walks and everything in
between; walks we’ve done
dozens of times, exp|orotory
walks charting the unknown.

Ask for our brochure.

the last stop on the way to Australia, had
large and small elephants, all anxious for
more space.

Living elephants are very capable
swimmers, some having been known to
Snor_kel and dog paddle their way across
45 kilometres of open ocean. Is it then so
nconceivable that a sea-going pachy-
derm every once in a very rare while ’
scared the pooh out of a bug-eyed kan-
8aroo as it hauled its wrinkled, barnacle-
encrusted bulk onto an Australian shore?

I, for the less fortunate adventurer,
how far could a cyclone drive a bloated
&rey floater hefore it exploded and sank?

Ug‘h a horror mightn’t lead to a thriving
;agc of Australian elephants, but if on its

rrval it I)ogge(l in the right sort of man- .

. greve mud, it might well make a puzzling E

Ustralian fosgj].

2..._9“ a gigantic 32-centimetre-long,
Szin(l yi?al-ol(l egg was found in 1992 in
i a(l'unes near Cervames,.Western

; them lla, amazed palaeontologists found
lOWarSdesv?S staring across the sea
iden ]ll? island of Malagasy where
al, comparable-aged fossil eggs

' ‘Previ.usly ANH
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@ Spectacular scenery with-
out huge climbs.

@ 20 000 years of rock art.

@ Clear, tropical pools, per-
fect for swimmlrg;{
pure enough fo drink.

® Predictable weather and
light packs. You'll need
a tent or a sleeping bag,
not both.

® Abundant firewood means
small campfires are better
than stoves.

® Walk for weeks without
seeing a soul.

@ One of the world’s least
disturbed ecosystems.
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TiM M. BERRA

A Natural History
of Australia

By Tim M. Berra. UNSW Press,
NSW, 1998, 312pp. $45.00np.

I know Tim Berra to be an
energetic American with a
lively interest in a diversity of
things. Clearly Australia is
one of those interests. This
book reflects a certain eclec-
tic enthusiasm in the author
but is also very uneven in its
coverage.

Some sections, including
the State descriptions, read
like extracts from a tourist
magazine, detached and
unimaginative. Berra shows a
preoccupation with quantita-
tive details—the precise
lengths of numerous rivers
listed for each State, areas
given in square kilometres
and square miles, volumes of
lakes, and so forth. We learn
interesting little snippets
such as that Adelaide has “no
slums [and] few traffic jams”,
and that Darwin was
destroyed by bombing in
WWIL

The photographs, many
taken by the author himself,
are by and large good to very
good. The same can’t be said
for most of the line drawings,
which are too small to show
distinguishing characteristics
of their subjects. Nor can it
be said for many of the maps.

Reference to Indigenous
Australians is scant, oversim-
plified and sometimes off-
hand in style. Berra casually
ignores the core elements of
Indigenous rights to self-
determination and in his opin-

72

ion the return of human
remains to descendants is an
unnecessary threat to good
science.

The chapter on plants is
reasonably informative but,
as elsewhere in the book,
could have benefited from
more critical proofing. Small
things can be irritating, like
comparing the sizes of two
trees but citing one’s trunk
diameter and the other’s cir-
cumference. Acacias are
described as being of “two
types”—those with pinnate
leaves and those with spine-
like leaves—overlooking the
many species with long flat-
tened leaves, one of which is
illustrated.

The only marine ecosys-
tem featured is the Great Bar-
rier Reef. Where are the man-
groves, sandy beaches and
rock platforms? There is
mention of some families of
reef fishes but then there’s an
entire chapter on freshwater
fishes that are rarely encoun-
tered relative to their marine
counterparts. Two pages are
dedicated to the rare Mega-
mouth Shark that washed up
in Western Australia . . . not
something the typical beach-
comber will ever encounter.

Insects get four pages in
total, plus a special entry for
Bush Flies. The only spiders
worthy of note are funnel-
webs and Redbacks. The
snake section is fuller but the
line drawings are useless for
identifications. Birds rate a
bigger section again but the
selection is puzzling. If only
one duck is to be mentioned,
why a shelduck? If one were
to assign special mention to
an Australian bird, would it
be the Little Penguin (it rates
three full pages)? The mam-
mal chapter is interesting,
although marine mammals
are not included at all and the
cause of extinction of Aust-
ralia’s megafauna is less
‘agreed’ than Berra would
suggest.

It would have been nice if
Berra had allowed his natural
humour to shine through
more often, as he does occa-
sionally; for example, in
observing the good fortune
of Platypus males in having

internal testes. It would cer-
tainly have been better to do
more of this than the periodic
insertion of unnecessary sci-
entific jargon that adds noth-
ing to the readers’ apprecia-
tion of the subject matter.

In short, Tim Berra’s book
is a strange melange, a com-
bination of scientific detail in
places, anecdotal recounts in
others, and all manner of
things in between. Is it really
a natural history of Australia,
or a simple and rather sim-
plistic guide for a visiting
American with some interest
in Australia’s wildlife? Rather
more the latter [ think, but
there’s probably a place for
that.

—Gary Morgan
Australian Museum

IS e o (e CEI

PAULINE REILLY

Emperor: The
Ma_gnificent Pen-
guin

By Pauline Reilly. Simon & Schus-
ter, NSW, 1998, 32pp. $9.95.

This is an unusual little
book. It is only 32 pages long
and at first sight looks a bit
like a magazine, although the
cardboard cover is a bit thick-
er. When you leaf through i,
you get the initial impression
that it's a children’s book.
Indeed it certainly appears
geared to the younger reader
but it is also packed with a lot
of information. Based around
the breeding cycle of one
male penguin (‘Emperor’ who
may or may not be fictional),
it shows much of the Emper-
olrl Penguin’s life, warts and
all.

Adults will be as much
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entertained by the |
the kids and can mzll?eryass, |
adjustments thought neces. |
sary for younger listenersfj;
1s read to them. @lder . |
should be able (and interest.
ed enough) to read j by |
themselves, although Some |
help ‘may be necessary wit, [
certain words and concepys,
The book s filled throughgy [
with beautiful colour photos
illustrating scenery and (f !
course the penguins ang |
their fluffy chicks. |

As mentioned, the text ‘
does not spare any detail ang
some of it could have benefit- 1
ed from a glossary of terms
at the back. Still, having said
that, I don't think the text |
would defeat anyone with an L
interest in penguins. It would |
also make quite a good refer-
ence book for nature
libraries, as it includes a list
of references for anyone who
would like to know more.

This is an unusual but |
entertaining nature book rec-
ommended for penguin
lovers and naturalists young
and old.

—Martyn Robinson
Australian Museum

King Koala
Video by Wild Releasing, NSW,
1997, 46min. $29.95mp.

“King Koala" takes the
approach of many fauna doc-
umentaries these days and
looks at the life of a particular
animal, in this case the Koala. |
by filming various aspects 0
its behaviour, then weaving
this into a story. Each.ammal
is given a name and its SW
posed relationship to the
other  Koalas explame(!-
Against this story-style back-
drop, various messages a%®
incorporated into the film
These are about conser'#
tion, dwindling fragment®
habitat, man-made threats
such as cars and Dogs. ﬂfi
some of the research 1‘?‘.;
niques used such as 14 li-
collars to track or follow I
vidual animals. -

[ found the first few WOlb.[
of the introduction ll
unfortunate as they lﬂC]l{)‘e
incorrect statements @ %e
the Koalas feeding exclus!

98-9
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Jv on eucalypt leaves (it h_;ls
been acknowledged for quite
some time that Koalas do eat
other foliage) and it being the
only marsupial totally depen-
dent on eucalypt forests for
1 its survival. This of course is
ot the case, most of the
5 other arboreal marsupials in
u Australia are equplly (lel)q]-
dent on the continued exis-
tence of these coastal (()n'es}s.
This documentary certain-
ly does not exaggerate the
threats Koalas face in New
South Wales, where they are
listed as a threatened species,
however it gives only part of
the story for Australia. In
parts of Victoria and Kanga-
o Island, for example,
Koalas are so numerous that
they are eating themselves
out of house and home. Still,
the video shows some great
footage, and can help to dis-
pel the notion of the Koala as
a quiet, cuddly, retiring ani-
mal.
—Linda Gibson
Australian Museum

¢ BBC Wildlife
Videos: Wolf,
Leopard, Hump-
backed Whale,
Crocodile, Eagle

i and Polar Bear
Six ABC Videos released by Road-
show Entertainment, NSW, 1998,
50 mins each. $24.95rrp.

This is the video version of
the six-part BBC Wildlife
series shown on the ABC.
They are all narrated by
David Attenborough and
each is titled according to its
subject matter.

The series boasts that each
program  reveals either
footage or behaviour never
before filmed or recorded.
This Is achieved by using
techniques such as infra-red
photography to record behav-
our at night when it may be

so dark even the animals
themselves cannot see as well
as the camera. “Wolf”, and to
some extent “Leopard”,
weren't that different from
previous documentaries
about wolves and Leopards,
although I appreciate that the
animals may be wary and any
footage hard won. The infra-
red photography at least
showed them moving about
in the dead of night. They
were pleasant  documen-
taries—just not astounding.

“Humpbacked Whale” was
more or less about material
you might expect or have
read about, but it was still
impressive to see it on film.
“Polar Bear” also had what
you would expect, but it was
nice to see excellent moving
footage of Polar Bears trying
to stalk seals, or swimming
and diving under water.
“Eagle™ was very dramatic in
its photography but did have
what looked like computer-
generated scenery as back-
ground in some ‘over the
shoulder’ shots. It was also
probably the broadest pro-
gram in the series, trying to
cover all the different types of
eagle lifestyles around the
world .

For me, the prize for the
most astounding goes to
“Crocodile”. Crocodiles using
their own bodies to trap and
herd fish towards their
mouths, caimans leading
their tiny babies on long dan-
gerous overland journeys to
reach safe havens, even crocs
cooperating to catch migrat-
ing zebras—were all fascinat-
ing and, to me, unexpected
bits of footage.

Certainly all the films are
worth seeing but some are
more impressive than oth-
ers—but perhaps that’s just
my bias.

The series seems a little
sanitised as you rarely see
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any of the predators catch liv-
ing prey, let alone kill it. How-
ever this may be a plus not a
minus to some viewers who
have been shocked at the
gory footage of past docu-
mentaries. This might make
it more suitable for families
with ‘alarmable’ small chil-
dren. All in all the series pre-
sents an impressive in-depth
look at some familiar animals
showing many things that
may surprise you. Recom-
mended to all who like good
nature programs.

—Martyn Robinson

Australian Museum

The Birds of Prey
of Australia: A
Field Guide to
Australian Rap-
tors

By Stephen Debus. Oxford Univer-
sity Press, Vic., 1998, 152pp.
$19.95mp.

Some types of birds attract
aficionados with a dedication
exceeding that of more gen-
eral birdwatchers. One such
group is the diurnal birds of
prey—the hawks, eagles and
falcons.

By covering only the 25
species of birds of prey, the
author is able to give each a
more in-depth treatment than
is possible in field guides that
cover all Australian birds,
while keeping the size of the
book down. The convenient
size makes this volume easily
portable in the field.

As is appropriate for a field
guide, most of the text is
directed towards identifica-
tion, concentrating on the
plumage variation related to
age, sex and colour morphs.
In addition to the written
descriptions, the birds are

SEX ON THE BRAIN:
THE BIOLOGICAL DIFFERENCES
BETWEEN MEN & WOMEN
A Pulitzer Prize-winning jowrnalist
offers scientific proof of what we've
suspected all along—men & women
are different!
$17.95

Kura: MyTH AND MAGIC IN THE
TROBRIAND ISLANDS
$69.95

Tue HumoNGous Book or
DINOSAURS
Hundreds of dinosaurs, thousands
of pictures. millions of fuctoids
and tons of fun. See it in 3-B.
$54.95

CORAL SEAS 1999 CALENDAR
Spectacular underwater photography
by Roger Steene.
$24.95

Get them all from:

AUSTRALIAN

SYDNEY NS
2000

Fax: (02) 9320 6066

PHOXE: (02) 9320 6150
WEBSITE: WWW.AUSTMUS.GOV.AU




well illustrated by colour
paintings, line drawings and
photographs. The book has
been produced in conjunc-
tion with Birds Australia, and
this relationship is shown by
the reproduction of 26 of the
fine colour plates from that
organisation’s Handbook of
birds of Australia, New
Zealand and Antarctica.

The species’ accounts also
include succinct discussions
on other aspects of their biol-
ogy. Although not presenting
anywhere near the depth of
coverage of the Handbook,
these topics are more
detailed than in field guides.
As such, they are helpful
adjuncts that facilitate the
identification process. There
is also a strong emphasis on
the conservation of birds of
prey, with relevant comments
in each species’ account, and
an extensive concluding
chapter.

The field guide is by no
means the exclusive domain
of bird-ofprey fans. Bird-
watchers, nature lovers and
anyone with a passing inter-
est in this group of impres-
sive birds will find it a handy
and attractive addition to field
outings. Recommended.

—Walter E. Boles
Australian Museum

Saving Our
Natural Heritage?
The Role of Sci-
ence in Managing
Australia’s
Ecosystems

Ed. by Craig Copeland and Damian
Lewis. Halstead Press, NSW, 1997,
309pp. $19.95rmp.

A thought-provoking and
rewarding book containing
16 papers from Australia’s
leading ecologists, journal-
ists and research scientists.
Topics covered in the individ-

74

ual papers include: Australian
forests, rangelands. estuaries

and wetlands, and inland
rivers.
While the collection of

papers deals with specific and
complex Australian ecosys-
tems, the focus is on the con-
tribution this research has
made (or not made) towards
addressing  environmental
issues. The editors identify
that, while scientists are pro-
viding a wealth of information
and recommendations for
ecosystem management, this
information is not being wide-
ly used.

The papers are well set out
and supported by informative
graphs and case studies. A
great reference for current
scientific issues and debate
on ecosystem management.

—Nik Plunkett-Cole
Australian Museum

DIPROTODON
AND ITS RELATIVES

PATRICIA VICKERS RICI - IROMAS HEWITT RICH
LEAELLYN S. RICH & TIA RICH

The Little
Prehistory Books:
1. Australia’s Ancient
Backboned Animals (31pp.);

2. Australian Dinosaurs (22pp.);
3. Australia’s Ancient Birds
(31pp.); 4. Diprotodon and its
Relatives (25pp.).

By Patricia Vickers-Rich, Thomas
Hewitt Rich, Leaellyn S. Rich and
Tim Rich. Kangaroo Press, Sydney,
1997. $9.95np each.

Over the years there has
been a succession of books
dealing with animals of Aus-
tralia’s past and aimed at the
younger age group. Many of
these are written by authors
who have only meagre knowl-
edge of the subject. In the
case of this series, however,
the principal auth-ors are
both professional palaeontol-
ogists and accomplished writ-
ers.

This series of four small
books aimed at the 10-14-

year-old age group is well
written and illustrated, and
stands out from other similar
works because of its scientific
accuracy and quality of illus-
trations. Together the books
feature a good selection of
Australian vertebrate fossils
from Ordovician fish through
to Pleistocene megafauna.
The language used is not 0o
technical, which makes them
easy to read, with scientific
terminology and names
explained in a glossary at the
back of each book. Frank
Knight's reconstructions of
the prehistoric creatures are
well executed and were pro-
duced in cooperation with
Tom and Pat Rich. A further-
reading list and an index are
welcome  additions  that
enhance the usefulness of
these books.

If you are looking for some-
thing for a young fossil
enthusiast, then these books
would be ideal and you could
be secure in the knowledge
that they are accurate and up
to date.

—Robert Jones
Australian Museum

Handbook of
Birds, Cages &
Aviaries: The
Complete Guide
to Keeping and
Housing Pet and
Aviary Birds
Published by ABK Publications,
NSW, 1997, 128pp. $19.95rmp.

Here is a book for Aus-
tralian bird keepers. Straight
away this makes it an
improvement over most of
the other pet books on birds
written in the United States,
as conditions are often rather
different overseas even for
the same species. It is also
edited by Australian Bird
Keeper magazine with contri-
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bulioqs from a numher of
?xl)el'lellye(l authors, s the
information should he well
chosen and accurate. |

[ apprecie_ue .ll)zn some peo- \

ple have misgivings gver the
keeping of birds in the first
place but, 11. 1L1S going to he
done at all, it should be dope ‘
correctly, and this hook tells
you how. The book is 128
pages long and illustrate
w1l.h excellen.l colour photgs,
It is also quite broad in jig
coverage, including parrots,
finches, softhills, pigeons,
doves, quail, pheasants an(
waterfowl—about the only
birds missing are chooks!

The book starts with an
interesting introduction on l
the history of bird keeping,
and the rules and regulationg (
involved with keeping birds
today. The next chapter is
entitled  “Choosing  Your
Bird” and mentions the types
of species you might consider
keeping, and also the appro-
priate birds for different pur-
poses (companion, an aviary
inhabitant, breeding stock
etc.). It wisely recommends
that you find out what the
recuirements are of the bird
you're interested in hefore
you get it. l

Other chapters deal with
maintenance and how to keep l
a pet bird happy, cage and 1
aviary designs, breeding and
hushandry, and general man-
agement.

In the last major chapter,
“Healthy Birds”, apart from
the essential information on
recognising disease, setting
up a quarantine program, and
first-aid treatment, there is a
positive message on the value
of aviculture to conservation.

QOverall it is a good general
guide to keeping birds. I have
just  two qualms. There
seems to be a bias towards
parrots and some l)t‘({l)le
might find the advertise
ments for different bird sup-
plies scattered throughout
the text pages a little off
putting. Major pluses are the
handy lists and addresses
included in the back, and the
helpful tips from people with
practical experience. |

This will be a useful book
for anyone likely to keep
birds, from the hobbyist ant
professional breeder to the
wildlife carers who need 10
know how best to look aftel
their patients until release-

—Martyn RabinSU“
Australian Muset™
g-99
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ANIMAL WELFARE

Australian Wildlife

Protection Council

947 Flinders Lane

Melbourne, Vic. 3000

Ph: (03) 9650 8326 or

(03) 5978 8570 after hours

Contact: Maryland Wilson
gomn

Annual Membership fee: $20.00

Fauna Rescue of SA

PO Box 241

Modbury North, SA 5092

Ph: (08) 8264 4958

Contact: Mrs Sheila Burbidge
|

Membership fee: $30.00

family; $20.00 single;

$10.00 pensioner/student

Free the Bears Fund Inc.
(NSW Branch)
PO Box 673
Mona Vale, NSW 2103
Contact: Melinda Page

AN
Meinbership fee: $28.00

Native Animal Trust
Fund Inc.
PO Box W100
West Cessnock, NSW 2325
Contact: Annette Rees

LN | |
Membership fee: $15.00

Svdney Metropolitan

Wildlife Services Inc.

Lane Cove National Park

PO Box 78

Lindfield, NSW 2070

Ph: (02) 9413 4300
Eimnm

Membership foe: $30.00

ASTRONOMY

South East Queensland

Astronomical Society

PO Box 516

Slralhpine. QId 4500

Ph: 07) 3205 4541

Contget: Grahame [ ong
Aunm

Meml)ership fee: $20.00
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rcet involved! Across Australia there is a network of active societies, large and small, local and national, which exist to furth
Whether your special interest is conservation, birds, science, national parks, bushwalking or a particular group o

BIRDS

Bird Observers Club

of Australia

PO Box 185

Nunawading, Vic. 3131

Ph: (03) 9877 5342

Contact: Mrs E. McCulloch
EENE

Membership fee: $48.00

standard; concessions are

available

Hunter Bird Observers Club
PO Box 24
New Lambton, NSW 2305
Ph: (02) 4958 5942
Contact: Peter Phillips
BERNE
Membership fee: $20.00 family;
$16.00 single; $2.00 junior

CONSERVATION
Kosciusko Huts Association
PO Box 3626
Manuka, ACT 2603
Ph: (02) 6286 2517
Contact: Jane Wheaton
| ]
Membership fee: $25.00

EDUCATION
CSIRO’s Double Helix
Science Club

PO Box 225

Dickson, ACT 2602

Ph: (02) 6276 6643
Contact: Lynn Pulford

Membership fee: $25.00

SA Science Teachers
Association
st Floor, 211 Flinders Street
Adelaide, SA 5000
Ph: (08) 8224 0871
Contact: Judy Morton

|
Membership fee: $80.00
secondary, $69.00 primary

SOCIETY PAGE

FROGS

NSW North Coast Frog

Study Group

PO Box 61

Lismore, NSW 2480

Ph: (02) 6624 7448

Contact: Jeremy Morante
EENE

Membership fee: $15.00 adult;

$10.00 concession; $20.00

family; $5.00 junior

Queensland Frog Society
PO Box 7017
[ast Brisbane, Qld 4169
Ph: (07) 3366 1806
Contact: Jenny Holdway

| J |
Membership fee: $10.00 single;
$15.00 family; $8.00 junior;
$5.00 under 10s

INSECTS
Entomological Society
of Victoria
56 lLooker Rd
Montmorency, Vic. 3094
Ph: (03) 9435 4781
Contact: lan Endershy
| BN |
Membership fee: $20.00 metro;
$16.00 country; $12.00 student

MARSUPIALS

The Marsupial Society

of Australia Inc.

GPO Box 2462

Adelaide, SA 5001

Ph: (08) 8374 1783

Contact: Catherine Whittington
ErTEN

Membership fee: $25.00 full;

$5.00 associate; $35.00 overseas

ENVIRONMENTAL

Nature and Society

Forum Inc.

PO Box 11

Canberra, ACT 2601

Ph: (06) 288 0760

Contact: John Schooneveldt
EENER

Membership fee: $25.00 or

$12.00 concession

MUSEUM

TAMS, The Australian

Museum Society

6 College St

Sydney, NSW 2000

Ph: (02) 9320 6225

Contact: Michelle Ball
EEEER

Membership fee: $55.00 single;

$70.00 household; $40.00

student/pensioner

NATURAL HISTORY
NT Field Naturalists Club
PO Box 39565

er the cause of the subject that you hold dear,
f animals, there’s a society for you.

Winnelie, N'T 0821

Ph: (08) 8981 0939

Contact: Annette Gaborlt
Eom

Membership fee: $30.00 family;

$25.00 single; $15.00

concession/student

REPTILES

Victorian Herpetological
Society Inc.

16 Suspension St

Ardeer, Vic. 3022

Ph: (03) 9363 6841
Contact: Brian Barnett

Membership fee: $32.00-$45.00

WA Society of Amateur

Herpetologists Inc.

9 Birch Place

Stoneville, WA 6081

Ph: (08) 9295 3007

Contact: Brian Bush
EEEN

Membership fee: $15.00

WETLANDS

The Wetlands Centre —

Shortland

PO Box 130

Wallsend., NSW 2287

Ph: (02) 4951 6466

Contact: Tim Bowring
EENER

Annual Membership fee: $20.00

Newsletter/Journal; B Monthly meeting
M Bi-monthly meeting; * Annual
meeting/conference; Bl Weekly meeting
M Quarterly meeting; M Field outings/Tours
M Conservation/Working programs;

M Discounted Goods; ' Magazine;

Social/Education Activities;

Nature Australia magazine; Il Seminars.

Are you a Club
Secretary?

NATURE AUSTRALIA’s Associate
Society Scheme is designed to
help your club or society with
free publicity, funds and
member benefits, Call Robbie
Muller on (02) 9320 6119 for
more details.
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70 THE GUIDE,
Nature Australia’s
marketplace.

Over 100,000
Nature Australia
readers look to the
guide for up-to-date
information on
travel destinations,
and equipment,
wildemess tours;
even “bed and

breakfasts”.

he Guide.

Our readers are
a very special group — outdoor
enthusiasts with a real interest

in Australiannature. Nature

Australia magazine is read in
homes, libraries, universities and
colleges—right aagoss

Australia and in over

30 countries worldwide.
Advertisers, you can reach these
desceming readers for a
surprisingly low cost with

The Guide.

Call Robbie Muller on
(02) 9320 6119

for more infonmation.
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MARINE BIOLOGY
for SCUBA DIVERS
Adventure on your doorstep-
Fascinating marine life tours
for scuba and snorkgl.
sIntroductory marine biology
*Fish, shark and whale biology
sInvertebrate Marine biology
These courses have a per.fect b‘Ienfi
of theory and practical, prize-winning
photography and professional scuba
instruction (PADI).

Special events:
Shark and fish South West Rocks
16/17 Jan 1999
Marine Biology Solitary Islands
21 Jan 1999
Marine Biology Cronulla, Manly
Feb/April 1999
Jervis Bay on board Ocean Trek Resort
26-28 March 1999
Contact Mike Scotland B.Sc.
Padi Instructor
Phone (02) 9521 7720
email: mikesco@cherry.com.au
for more information

CELEBRATION OF THE OCEANS

wide variety of flora and fauna.
Endangered species such as glossy black
cockatoo, koala, Parma walla by, potoraeo,
powerful owl, and rifle bird, find refuge
at “Carawirry”, a sanctuary
it the forested foothills -
of the Barrington Ranges N.S.W.
- Our guests return for the peace, -
. unspoiled beauty and wildlife:
Each self-contained cabin is set inr-
. the forest, and provides modemn .
fully equipped comfort and privacy,
Over 10 km. of signposted tracks lead
through the refuge, where wildlife is
_abundant and trusting. Guided walks, .|
-an arboretum, reference library, avail.‘ ¥
- free. R

4

‘

* Rgsearchers welcome. b
. A "

T~3160 couple wk/end or mid/wk*<®
Groups  to 10 per cabin [lower pp)

Phone John & Vicki LIuyTI ;n___
_(0&4992 1859 or fax{02)4992 3255

OUR 4WD EXPEDITIONS
LET YOU EXPERIENCE

Kimberley, Mitchell Plateau,
and Purnululu 10 April-7 May $3000
L 2
Great Sandy Desert
22 May-18 June  $3900

L 2
Rudall River & Karijini National Parks

3 July-30 July $3000
®

Rudall River & Karijini National Parks
7 Aug-3 Sept $3000
L 2
Gibson Desert
11 Sept-26 Sept  S1900
L 2
Great Victoria Desert
9 Oct-29 Oct $2300

..... WITH THE PERSONAL TOUCH OF A
SMALL FRIENDLY TOURING GROUP
All ex Alice Springs

WRITE TO NORTH WEST SAFARIS
P.0. BOX 211, EAST KEW, VIC. 3102

Phone (03) 9852 3398 Melbourne
(08) 8280 7149 Adelaide

0417 846 238 Mobile

NRE \
Information
Centre

“"Books, Posters, Maps, Repotts,
Education. Kits; Videos, Music,
Information, Brochures and

- CD-ROM'’s covering:

* Conservation

* Australian flora, fauna and
fisheries: . .

* Catehment and land management

* Forestry

-» National parks
e Agriculture

- NRE Information Centre

“ 8-Nicholson Street
(Corner Victoria Parade)
East Melbourne Vic. 3002
Telephone: (03) 9637 8080
Facsimile: (03) 9637 8150

—— — "y
AGRICULTURE + NESOURCE « CONSCEOW nlnguw

ﬁ Nat'-lral Resources and Enviroament
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KIMB
WILDLI

LY COAST
IXPEDITION

Led by George Swanin
Kimberley Cruise Broome-Wyndham

o 13 days. |4 nights aboard the new

“True North™ fuxury cruiser.

o 3V 10 ust 1999,
e The Juxury birdwatching
trip Vis one of the worlds

most rugged.isolated and exciting
coastli
o George lead this bird/wildlife
charter his usual style of

enthusi and expertise.

helping yone to find and
identify ies common and rare.

e Be prep for some very

exciting birding.

For brochure contact:
George Swann
Kimberley Birdwatching
PO Box 220. Broome
Western Australia 6725

. Capture
the spirit!

Fly with birds; swim with whales.
Discover the icy Antarctic and
the balmy Pacific. Explore a
wealth of wildlife in countries
you've only dreamed of visiting.
New Zealand's world-beating
flm-makers have captured the
Spirit of the wild in a series of
aWard-winning videos now on
sale to the public.
For information, telephone
(64) 3 479 9868, or fax
(64) 3 479 9917, or write to:

ild South Enterprises
Natura| History Ltd
Box 474, Dynedin
New Zealand

ebaz

Readers please mention Nature Australia when re

Visit World Heritage
LORD HOWE ISLLAND

Staying at Somerset you are
centrally located to all facilities and a
short walk to the lagoon, snorkelling,

seabird colonies, rainforest and
walking tracks to scenic lookouts and
remote rocky coves. Somersets 25
self catering units, suit independent
travellers and groups (tour leader fan
Hutton available by arrangement).

For information, brochure & best
deals Phone (02) 65 63-20061
Fax (02) 65 63-2110
email: somerset.lhi @bigpond.com
Somerset Holiday Accommodation,
Ned Beach Road,
Lord Howe Island 2898 Australia

|1 WANT TO INVEST WITH CONFIDENCE

AUSTRALIAN

ethical
TRUSTS

Investors

can choose
Through the AE Trusts you
con invest your savings
ond superannuation in
over 70 different
enterprises, each expertly
selected for its unique
combination of eamings,
environmental
sustainability ond sociol
responsibility, and eom o
competitive financiol
return. For full details
make a free coll fo

1800 021 227

Invesiments in the Australian Ethical Trusts can only be
made through the curreni prospectus regisiered with the
Australian Securities Commission and available from.
AUSTRALIAN ETHICAL INVESTMENT LTD

Canberra Business Centre Bradfield St, Downer ACT 2602.

Agribusiness or
reafforestation.
Mining or recycling.
Exploitation or
sustainability.
Greenhouse gases o
sologemergy.
Armoments or
communify enferprise.

EDUCATIONAL
TOURS

1999 program includes:
Feb/Mar: Bass Strait Islands
~ May: Lord Howe Island
with botanist Jane Calder and
marine zoologist Ann Fleming
June: Newfoundland and
Coastal Labrador
August: Easter Island, the
Galapagos Islands and
Ecuadorian rainforest
September: Alaska’s Inside
Passage
November: North Island,
New Zealand

4

For more information
or to go on our mailing list
phone (03) 9670 6988
fax (03) 9670 6185
or write to:

BRONZ DISCOVERY TOURS
2ND FLOOR, 118 QUEEN ST
MELBOURNE VIC. 3000

Travel agent licence no. 32134
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Froglids

Q o Do frogs have eyelids?

—IJanice Muller
Bracken Ridge, Qld

o Most frogs have what

eis called a nictitating
membrane or third eyelid.
This is a thin and transparent
membrane that acts to pro-
tect the eye when the frog is
sleeping or swimming under
water. The membrane is
drawn across the eyeball
from the base of the eye
upwards and acts as a lubri-
cation for the eyeball itself.
[rogs can close their eyes by
retracting their eyeballs into
their heads. Frogs will often
do this when eating as it

helps them to swallow their

food.
—HKate Lowe
Australian Museum
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Do you recognise this? If you
think you know what it is,
then send your answer to Pic

Teaser, Nature Australia

Magazine. Please don'’t for-
get to include your name and
address. The first correct
entry will win a signed copy
of Tim Flannery’s latest book
Throwim way leg. Spring’s
Pic Teaser was Organ Pipe
Coral (Tubipora musica).

Dead Crabs?

o | was walking around the
Q @ rocks that surround the
Women’s Pool near Coogee
Beach when I noticed a number of
dead crabs in the various rock
pools. These pools were several
metres above water level and
were presumably full of rain-
water. There were dead crabs of
varying sizes in nearly every pool
I looked in.

Only a metre away in the
crevices were living crabs, scurry-
ing about eating the algae and
pipis that clung to the damp sides
of the rocks. The crabs were
green—grey with white-tipped
claws and their bodies ranged in

size from 2-7 centimetres.

What species of crab were they
and why were there so many dead
crabs in the rock pools above?

—Alexandra Lowe
South Coogee, NSW

e The ‘dead’ crabs are

e most likely shed
skins from the Purple Rock
Crab (Leptograpsis wvarie-
gatus), also known as the
Swift-footed Shore Crab. This
is easy to verify because if the
‘bodies’ are very soft, translu-
cent, light and appear hollow
(often with a reddish brown
pattern), they are cast skins.
If on the other hand they are

heavy (about what you'd |
expect a crab of that size fo
weigh), reasonably firm, and
opaque with darker olive or
black patterns, then they [
truly are dead crabs and we'd
probably need to see some of
the bodies before passing
judgement on what hap
pened.

Why rock crabs enter
these fresh- or brackish
water puddles (whichis what
they are if above the high-tide [
mark) is still a bit of a mys '

)

The eye of a Frmged Tree Frog
(Litoria eucnemis), but where's
the lid? I}

[
SmENE 0
£R 1998/9’

|
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What animal is responsible for

this damage’

tery. but it 1?1'01321bly helps lh'e
ahell to split due to osmosis
(the freshwater will seep into
the crab's body beczu}se it
has a higher concentration of
ions). These crabs can man-
age without fresh water pud-
dles, but if they are there they
tend to use them.

—Martyn Robinson

Australian Museum

Who Chewed my
Tree?
o Could somebody please
o explain to me what ani-
mal damaged this immature
eucalypt? The tree is on my prop-
erty of native bushland in the
granite belt region. There are no
destructive feral herbivores in the
area so | suspect a brushtail pos-
sum was after the sap.
—Steve Haslam
South Tweed Heads, NSW

A. The damage to your
e young eucalypt was
probably caused by a Yellow-
tailed Black-Cockatoo (Calyp-
torhynchus funereus). These
birds search for insect larvae,
including large cossid moth
grubs, which are found in the
heartwood of wattles, snow
gums and other eucalypts,
and smaller beetle larvae that
are found under the bark of
dead eucalypts and in the
flower spikes of grasstrees
(Xanthorrhoea spp). Cocka-
toos search a tree for larvae
using their bill like a stetho-
scope, sensing the sounds
and movement in the trunk.
T]ley insert the point of their
bill in the bark or frass hole
and, once satisfied that the
grub is mature, the excava-

Answers to Quiz in
Nature Strips (page 16)
1. Female

2. Rabies

3. Wallace’s Line
4.1n its eyes

5. Jim Frazier

6. Downwards

7. Yes

8. Algae

9. Four

10. Birds Australia
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tion begins. Black-cockatoos
can exert enormous pressure
with their bill. They force
their upper mandible under
the bark and pull down a two-
to-three-centimetre strip of
bark at an angle of about 500
to the trunk (to make a plat-
form). The bird then contin-
ues to remove strips of bark
by levering and pulling, using
its weight and the additional
pulling power gained by
pressing its tail against the
tree. The bird generally exca-

vates from left to right and
does not remove more wood
than is necessary to expose
the larvae. The strips are bit-
ten off and dropped to the
ground. When the larva is
finally extracted (it generally
takes about 20 minutes (0
excavate a larva from the
heartwood of an eight-cen-
timetre branch) it is eaten
and the tree is left as you
found it.
—Kate Lowe
Australian Museum
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This is a mass stranding, the kind of event tha

t ignites every human

emotion and draws odd neighbours to common purpose.

WHALE

STRANDINGS:
SHOULD WE
INTERVENE?

BY JOSEPH GERACI

MAGINE A WHALE CARCASS AFTER A
week on a hot beach, skin cracked like
desert clay and so bloated with gas it’s
about to burst. Only a resolute museum
type, a bone hunter, would get within
smelling range, and maybe a hungry
gull or two.

Now let’s step back to the day the
whale came ashore, more noble then.
Waves rock her from side to side. Her
flukes pound into sharp rocks and
unyielding sand. Smothering under her
own weight, she gasps for air, each
breath more threatened by the rising
tide. Would the scene be as lonely? Cer-
tainly not. I picture a growing crowd
flocking to the helpless animal, digging,
dousing, pulling, pushing, determined
to save her life.

Imagine now that she is only one of a
pod. Whales everywhere, some cast
beyond reach of the next tide or stuck in
mud flats, and just offshore mothers
safeguard their frightened calves. This
is a mass stranding, the kind of event
that ignites every human emotion and
draws odd neighbours to common pur-
pose. Help the whales; return them to sea.

But the chance of succeeding is awful-
ly thin, as I explained to a gathering of
townsfolk who had fought to exhaustion
as they tried to turn back a pod of pilot
whales one frigid night in Cape Cod,
Massachusetts. I described how a whale
out of water overheats, how quickly
stress and shock strangle the circulation
causing widespread organ damage that
may never heal, and why a whale
released in this condition has little
chance of surviving. Then I delivered
the news that euthanasia was the only
humane option. Those words drew a
strong enough reaction from the crowd
that a fisheries warden had to race
across the beach to my rescue.

In hindsight, what other response

80

could I have expected? There I was, a
recent arrival on the scene, preaching
that the weakened whales would have
almost no chance of survival, to the
same people whose time as care-givers
had strengthened the bonds that made
release seem all the more imperative.
Euthanasia or rescue? Either way, our
task was impossible.

A few years ago at a workshop held in
Chicago, world experts shared their
opinions on how to deal with stranded

A False Killer Whale (Pseudorca crassidens).

whales. Most agreed to intervene, that
IS to save as many animals as possible
and euthanase the rest. But the real
problem for veterinarians and others
}vho respond to strandings is determin-
Ing, In an atmosphere highly charged
with emotion, which of the ‘individual
v;/hales will survive and which wil] not.
Igrhaps one day we will develop some
kind of electronic device which, when
held against the skin of a stranded
whale, wd} produce a reliable reading on
the ‘Survival Scale’. But | doubt that
even such a miracle of technology would
entirely resolve the problem. Most of us

e ————

feel compelled to help an animal jy g
tress, often beyond the degree ¢
would be dictated by reason alope, t

for the growing numbers of ouy Society |

who conclude that too many strandip
are caused by pure human thoughtless

ness, rescue is not an option but' §

responsibility.

There are other reasons we ‘
involved. Throughout history, Whal:s
and dolphins have strandeq, The
ancients welcomed them as gifts from
the sea; indeed, some cultures sill 4o, In
a way, scientists also view strapdeq o
mals as a gift, but of knowledge rathe
than meat, oil or bone. What little is
known about certain species, especially
small cetaceans, comes from strandeq
or beach-cast animals. We learn ahoyt
their birth and how long they live,
where they reside and visit, what they
eat, what keeps them healthy or makes
them sick, and what effect we have on
their lives. So, while compassion drives
one person to rescue a stranded whale,
another, compelled more by curiosity,
seizes the opportunity to learn. We mea
sure and observe, count and collect, tag
and monitor, and use the information to
improve our management of wild popu-
lations. From a stranded (and later
released) Pygmy Sperm Whale treated
at the National Aquarium in Baltimore,
for example, we gained knowledge of a
species rarely seen alive; we observed
first-hand the consequences for a small
whale that mistakenly eats plastic bags
instead of squid.

Saving our noble whale may do little
or nothing for the population; rarely can
we claim that our efforts have a direct
conservation value. However, the
whale’s presence on the beach pulls our
attention away from human endeavours.
Her plight forcibly reminds us of our
role as stewards of the Earth’s environ-
ment. @ur response melds compassion,
intellectual curiosity and a sense of duty
into a force that can have immeasurable
value to local and global conservaion
programs. If we use the stranded whale
for the mighty symbol she is, she may
be a key to saving her species and her
environment.

Now to the question I gingerly evad-
ed. Should we intervene when a Wi alg
strands? In truth, [ could have answere
in a heartbeat. Whether intervenon
takes the form of euthanasing a dying
animal or attempting to rescue one 1t
distress, slight though its chances &
survival may be, the answer 18 eSr_-
This is no longer an intellectual €®
cise. We do it because we must. B
Sise. We do It because we muskIS s
Dr jJoseph R. Geraci is Senior Directo” l;f
Biological Programs at the National Aq”ar
wum in Baltimore, and Research [T =y,

Comparative Medicine Program, G ..
University of Maryland, School of Medici®

The Last Word is an opinion piece
and does not necessarily reflect the views
of the Australian Museum.
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