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A male Red-eyed

Tree Frog (Litoria
chloris) inflates his throat
pouch. Photo by Ken

Griffiths.
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up front

hen you graduate with your degree in hand and start working in
scientific research you often end up domg all sorts of unsavoury jobs. One of’
mine was to dissect and weigh the poison glands from hundreds of
even after

Cane Toads. Unfortunately,

tormaldehyde-soaked years 1
preservative, the toads” glands were still full of their creamy-coloured, pus-like
potson that often oozed out as | inserted the scalpel. Sometimes when |
pushed too hard I'd end up wearing the
offensive exudate. Not a pleasant experience
let me assure you. However, after reading
Douglas Fudge’s article i this issue, ['ve
decided it could have been worse—at least |
wasn't put in charge of a hagatorium. A
hagatorium is the laboratory home ot what
many people believe are the most disgusting
species on the planet.  It’s where deep-sea
hagtishes are kept, and these fishes and their
definitely not for the

shime  glands —are

An Atlantic Hagfish (Myxine

uninitiated or faint-hearted. So what 15 it glutinosa).

about hagtfishes that convinced Doug to

spend his days pondering shme? In “Hagfishes: Champions of Slime”, vou'll
find the answer and a lot more. It's a mix of the unusual, with more than just a
touch of the grotesque.

Moving up the water column, we enter the mntriguing world of Dugongs.
Dugongs appear to be defenceless herbivores, yet they manage to survive in
the shark-infested waters ot Shark Bay, Western Australia. Geott Taylor threw
caution to the wind and entered these dangerous waters in a rubber dinghy in
order to investigate one particular Dugong. What he discovered might not
have been pretty but it gave an msight mto how Dugongs manage to coexist
with predators like the Tiger Shark.

Malleefowl are unusual birds even by megapode standards, not because they
choose to mcubate their eggs 1 enormous mounds of leat litter but because
they choose to do it in the arid interior of Australia. This choice of habitat
means that, once the eggs are laid, the male Malletowl must work tirelessly tor
over two months m order to keep his mound at just the right temperature tor
the chicks. The work, dedication and skill involved is quite amazing.
Unfortunately, once the chicks manage to dig their way out of the mound,
they are on their own, and since the introduction of Foxes they are not doing
too well. Scientists are now faced with the challenge of saving these wondertul
birds from extinction.

There’s also plenty more for you in this ssue as we meet the elusive Giant
Burrowing Frog, take a look at how fire has shaped Austraha, discover the
perceptions of lizards and the secrets of slaters. and admire a cool gallery of

reptiles and frogs. —JENNIFER SAUNDE RS
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Once Exotic, Always Exotic
Letter-writer PPaul De Barro
(Nature  Aust. 2000-2001)
wonders what constitutes a
native species and whether it
matters anyvway, especially if
the
“Immocuous .
My
species 1s non-native (exotic)

non-native species 1s

own view 1s that a
it it reached the place where
it now occurs as a result of
human agency or influence.
Hence, species like the wild
dog (aka Dingo) brought
from South-East Asia a tew
thousand are

years aAgo

non-native in Australia, as

are  Koalas  on  Kangaroo
Island and Laughing Kook-
aburras 1 south-western
Australia.

And what difference does
it make? A lot. if your inter-

est In nature 1s not only for

the imdividual species them-
selves but also for the pat-
terns of interactions between
them that have arisen as a
result of 3.2 billion years of
evolution n the absence of
human mtluence. Further,
10 eXOtIC species s 1mnocu-
ous”. They all have a disrup-
uve effect on the species
mteractions that developed
m the pre-human environ-
ment, even though that
ettect may be below the level
of human ken or concern.
The level of concern is the
nub of this and all other con-
servation issues. It you don't
subscribe to the view of no,
or at worst only the most
minimal, human impact on
nature, then where exactly
do you draw the lne?
—ALLEN E. GREER

AUSTRALIAN MUSEUM

Stressed Mole

No way will I mform
Thompson, Withers
Seymour about sightings ot
marsupial - moles  (Narure
Aust. Summer 2000-2001). 1
do not want to see more of

and

them subjected to stress and

starvation at the hands of
people who know next to
nothing about them and
who plan to “experiment
with a range of possible tood
items’ next time around.

It 15 not good enough to
use one’s scientific collector’s
permit to pluck a specimen
trom 1ts desert habitat, fly it
to Perth, stick 1t m a sand-
box, offer it various local
toods and be sorry when it
dies. Such treatment might
be expected from a well-
meaning but ignorant ama-
legislation 15

teur, and

[ |

As far as Allen Greer is concerned, the Dingo (Canis lupus dingo) is non-native in Australia.

4

designed to  protect  our

We should

1ot accept 1t from a team of

wildlife from it.

SC1ENTISts.
What did they learn of

normal
physiology and behaviour

l)l;ll'Sl]Pi;ll»lll()lL’

from a single specimen i a
«

lab? That its faeces were “a
very watery green paste’
suggests not that it lacked the
ability to conserve water, but
that 1t had diarrhoea imduced
by stress and wrong diet, and
probably died of dehydra-
people

uon.  Aboriginal

familiar with these animals

tell me that normal marsupi-

al-mole  faeces are small,
sohd, elongated pellets the
colour of sand.
Thompson er al. nught
begin their studies of marsu-
pial moles by asking desert
people about them. Then
they nmight observe them m
the tield—not as easy as tly-
mg one home with you, but
more informative and much
better for the animals them-
selves.
—PAT LOWE
BrOOME. WA

We would very much like to
study marsupial moles in their
natural environment bur all our
cfforts 1o find a suitable snudy
site have been in vain. 11e spent

Sfour days driving 10 a remote

Aboriginal communiry 10 learn
about marsupial-mole ccology
and natwral history. Our posier
on miarsupial moles browght 13
in contact with a number of peo-
ple including Aborigimes whot
we spoke with o ensure 1€
knew everything  there was 10
know abour these ammals. e
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also made cvery effort to read all
thar  had
marsupial

been written  about

moles — before e
caught one.

e don't think our captive
animal s watery  ¢reen faeces
indicated diarrhoea. Our captive
animal maintained, and ar times
increased, its body mass for over
four weeks while producing this
type of faeces. David Howe also
reported  that  the apparently
healthy Notorvetes tvphlops
he held in caprivity  produced
similar faeces (Aust. Mammal.
I: 361-365; 1975).

appreciative of your information

e are

on marsupial-mole faeces being
solid, elongated,  sand-coloured
pellets and we would welcome
the opportunity to_follow this up
with any Aborigines with first-
hand  knowledge about  their

habits.
From our studies, we now
know more  about  their  basic

physiology essential to hus-
bandry (for example their inabil-
ity to thermoregulate); that they
are not tre  sand-swinimers,
which affects the rype of soil they
require for husbandry; that, even
without access to free water, they
do not have a water-balance
problent; and that the only prac-
tical niethod to census  them
might be to use geophones. A
more detailed account of whart we
learnt is available in Withers et
al.  (Aust. J. Zool. 48:
241-258; 2000).
—G.G. THOMPSON (EDITH
COWAN UNIVERSITY),
PC. WITHERS
(UNIVERSITY OF
WESTERN AUSTRALIA)
& R. SEYMOUR

(UNIVERSITY OF ADELAIDE)

True Hookers

Steve Van Dyck, m his artcle
“The Happy Hooker?”
(Nature Aust. Summer 2000—
2001), tells us that butcher-
birds got their name from

their supposed  practice of

unpaling their prey on a twig

or thorn, like the true

An Eastern Blue-tongued Lizard (Tiliqua scincoides) with its young.

shrikes. However, he cites
long-time  butcherbird  ob-
Dariel Larkins

never witnessed

server who

has this
behaviour and who is there-
tore convinced that the trait
1s a myth.

Well, I have seen butcher-
birds  hooking prey. In
November 2000, I handfed a
male Grey Butcherbird from
my sundeck at Bateau Bay.
He immediately flew up to a
bough above my head and
impaled the meat on a
thorn-like twig. He then
proceeded to tear pieces
from the meat and feed them
to a baby m a nearby nest. A
friend who also lives in
Bateau Bay told me he had
regularly seen the birds using
the spikes on a barbed-wire
fence for the same purpose.

—ERN DOwNES

BATEAU Ay, NSW

Blue-tongue Eyy?
In 1966 when [ was m fifth
class at Manly Vale Public
School, 1t was the boys’
weekly job to empty the bins
and burn off the rubbish. In
the undergrowth, resting on
the ground under some bush
the ncimerator |

near SAW

what I thought was a golf
ball.

Closer  mspection
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showed it to be slightly small-
er and flatter, and creamy-
coloured  and  smooth-
skinned. The underside had a
darker tan dot a bit less than a
centimetre wide where it had
been resting. Like all unenvi-
ronmental boys of the tme, |
opened the egg up and inside
was an unmistakable tny
blue-tongue, three or tfour
centimetres long with a dark
mask over its face, and a yolk
sac and a fair amount of fluid.
In your article on Dblue-
tongues (Natwre Aust. Sum-
mer  1998-99), Glenn Shea
tells us that blue-tongues do
not lay eggs but give birth to
live young. If this wasnt a
blue-tongue egg, what was it?
—Jim WILLIAMS

EDEN, NSW

Blue-tongues definitely dou't lay
egos! Theyve been bred innum-
erable times in captivity and
always give birth to live young. |
suspect what your reader found
was a fetal blue-tongue, born a

Sfew hours before, which hadn't

managed 1o free itself from its
membranes (unlike the others in
its litter, which would have
already  dispersed). “The young
are born eucased in membranes,
which _form a rounded but flat-

tened sac about golf-ball size.

After a_few howrs, it’s likely that

these  membranes  would  have
dried out a bit and become more
papery Further

enhancing the creaminess of the

and opaquie.
shell” would have been the pale
yolk stuck ro the inside of the
membranes. The dark spor was
probably the blue-tongue itself,
pressed against the membranes
on one side over a small area.
The dark pigmentation seen on
the  fetus when the egg was
opened indicates it was  fully
developed and ready 1o be born,
as this pigmentation is about the
last thing to be developed.
—GLENN SHEA
UNIVERSITY OF SYDNEY

Nature Australia renuests letters he
limited to 250 words and typed if
possible. Please supply a daytime
telephone number and tyne or print
your name and address clearly on
the letter. The best letter in this
issue will receive a copy of Natural
gain. The winner this issue is Ern

Downes.
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To Row or to Flap?
M;my aquatic and  semi-
aquatic  vertebrates  “tly’
through water by fapping
their fins, limbs or wings up
and down. Others move by
rowing their appendages back
and forth.
To mvestgate why some

anmmals  tlap while  others
row, Jeffrey  Walker and
Mark  Westeat trom  the

Chicago Field Museum of

Natural used

computer modelling to assess

History
these  two
aquatic locomotion.

They tound tlapping to be
a more ethcient
moving at all speeds, sug-
gesting 1t should be the
preferred mode of travel for
animals needing to conserve
such as

energy, migrating

Green Turtles flap their forelimhs when travelling over long distances.

methods  of

way  of

COMPILED BY

turtles  and  many  fish.

Rowing, on the other hand,
was shown to provide more
thrust — at  low  speeds,
indicating 1t should be a
for animals

better  option

needing  to  make ught

manoeuvres  through water
such as repeated stops, starts
and turns, and short, rapidly
accelerating darts.

Walker  and  Westneat
found support  for their
findings m real-world

observations i the scientific
literature. For example, Log-
gerhead (Caretta carerta) and
Turtles  (Chelonia
which their

Green
mydas), use
torelimbs to flap and their
hind limbs to row, tlap when
travelling long distances and
distances.

row over shorter

Fishes, though, either tlap or

NATURI

Most
(and

TOW. row at slow

speeds adopt  an
undulating  gait for speed),
whereas some fish that swim
at ‘cruising speeds’, such as
the parrotfishes and wrasses,
flap their pectoral fins, as
predicted by the model.
And,

seems that only those that

among l]l;ll]ll]l;llS, 1t

make long  ocean-going
migrations, such as tur seals
and  sea  lions, flap their
tlippers.

—K.McG.

Sex in the Sun?

hat  determines  the

colour of our skin? We
know skm  colour depends
primarily on melanin, which
blocks UV light and reduces
the chances of skin cancer.
But colour

whether skin

AUSTRALIA SPRING 2001
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evolved as an adaptation to
environmental conditions
(such as UV
difterent areas ot the world)
Skin
normally

later n life, hardly attects the

exposure  in
is  debated. cancer,
which develops
ability to reproduce, and so
cannot have any bearing on
evolution.

Nma Jablonski and George
(Calitornia Acad-
emy of Sciences), however,

Chaplin

have recently reviewed the
evolution ot human sk
colour. They point out that
melanin levels (and thus UV
absorption) are hnked to two
unportant.  but contheting,
processes that directly attect

uv

P()—

reproductive  success.

light, besides causing
tentially lethal skin cancers,
also breaks down tolate, an
important  biochemical ob-
tammed through the diet and
essential - for normal  em-
bryonic development of the
nervous  system  and adult
sperm production. UV hght,
on the other hand. stumulates
production of vitamin )3,
which s necessary  for

skeletal — development  and

healthy  mmmune  systems,
espectally during  pregnancy
(This mght

and lactation.

also explain - why  females
tend to have paler skin than
nmale

ther counterparts.)

Consequently, regulating
melanin levels i response to
difterent UV exposures 1s a
critical process for successtul
reproduction. The skin must
absorb just enough UV to
generate  adequate  amounts
of vitamin D3, but not too
much that 1t destroys dietary
folate. Skin colour can thus
be thought of as a
compromise solution to two
confheting physiological re-
quirements.

The
that, when human ancestors

I'CSCQII'Ch crs - proposc

lived around the tropics, dark
skin was necessary to prevent

Ouch! The lacerating penis of the
bean weavil Callosobruchus
maculatus.

the breakdown of folate by
UV. But when they migrated
mto higher lattudes where
UV levels were lower, their
dark  skin

quate production of vitamin

prohibited ade-

D3 and evolution selected
tor  hghter-skimned  mdi-

viduals.

So, we have a plausible
evolutionary  scenario  for
variation in skin colour. But
1s skin colour really hinked to
regional ditferences in UV
radiation? For the first time,
the researchers were able to
compare the skin colours of
hundreds ot ditferent indi-

genous  groups  with  direct
measurements of UV radia-
tion from across the globe.
The UV measurements came

trom 15 years of satellite data

obtained from the NASA
Total Ozone Mapping Spec-
trometer. The results were

unambiguous. UV radiation

15 highly  correlated  with

mdigenous  skin - colour—
areas receiving low UV levels
have ndigenous populations
of light-skinned people, and
vice versa.

Although skin  colour 1s
one of the obvious features
that  distinguish  ditterent
racial  groups, Jablonskr and

Chaplin’s research has con-

firmed  that  skin-colour
differences are  simply an
evolutionary  adaptation  to

regional differences m UV
levels and cannot be used to
understand the deeper evo-
lutionary  relavionships ot
human races. Skin colour, 1t
scems, 1s only skin deep.

—R.E

Love Hurts

Armcd with  a  pens
resembling  a  medieval

mace, males ot the Dbean

weevil Clallosobruchus macula-
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tis are taking the battde of
the sexes to a new level.
Helen  Crudgington  and
Mike Swa-Jothy from the
Shethield

tound that the head of the

University of

bean  weevils  penms  bears
strongly  scleronsed — spines
that mtlate  during  copu-

lation. By snap-freezing a

copulating  pair of weevils,
the rescarchers showed these
spines mtlict severe damage
to the genital tract of the
temale.

But evolution has not lett
the temale completely  de-
tenceless against these males.
['he temale 1s equipped with

strong kicking legs that she



The Tawny Frogmouth shuts down when things get tough.

uses to actively discourage
males from copulating long-
er than necessary and to save
her from excessive damage.
Females that were able to
shorten copulaton tme by
kicking had significantly less
damage to their genital tract
and, 1t 1s suspected, also led a
longer life. Certainly, temale
weevils that mated only once
lived far longer than those
that mated twice or more.
But why opt for genitl
wounding i the first place?
How could this benetit the
male? It takes a female bean
weevil 16 hours to recover
from the damage ftlicted by
the  male’s  penms. Ths
recovery time could work to
male’s

the advantage by

mcreasing  the
eges fertilised by his sperm
as opposed to a rival male

number ot

that may later mate with the

same  female.  Alternatively,
the female may perceive the
genital damage as a threat to
her survival, which  may
mduce her to lay her eggs
mmediately (being possibly
the last chance she’ll ger).

— .M.

Big Chill for Big Bird

T() survive  winter’s  big
chill, many small mam-

mals, unable to maintain
high metabolic rates i the
face of dwindling resources,
enter  a

state  of  torpor,

during  which they lower
their body temperature to
conserve energy. A tew small
birds (weighing less than 80
grams) are also known to
enter torpor, although 1t s
widely  thought  that  birds

generally  migrate  when

|

things get tough.
Now
and

Gerhard  Kormer
the

University of New England

colleagues  trom

that  the

large (300-gram) Tawny Frog-

have  discovered

mouth  (Podargus  strigoides)

also LSEs t()l'}‘()]' to

help

survive seasonal prey tfluctu-

ations.
The  rescarchers  used
temperature-sensitive  trans-

mitters to measure skin and

core body temperatures of

wild frogmouths cvery ten

mimutes from

autumn
through to summer. They
found that in winter the

seven  birds they  measured
entered
seven

torpor  for about

hours after a brief
period ofactivity each night,
with core body temperatures
falling to below 34°C trom

an active 38—40°C average.

NATURE

On cold wimnter nights, core
body temperature  dropped
to as low as 29°C. The birds
warmed up at sunnse and.
after

flving to their day

roost, often  entered a
second, albeit shorter (three-
hour) bout of torpor.
Kormer er al. say that the
use of torpor allows the
Tawny  Frogmouth to sur-
vive in a wide variety of
habitats and remam seden-
despite 18

seasonally

tary all  year,
dependence  on
fluctuating arthropod popu-
lations.  They  suggest that
torpor  among  birds  ®
probably much more wide-
spread than prc\'mu\l,\'
thought—its just that tew
researchers have really both-
ered to look for it i the
wild. ’

S
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Iimpalpable Passions

magine twisting oft one of
Iyour testicles and eating 1t.
Biologically,  one  repro-
ductive organ 1s enough—at
least the tny
tooted spider Tidarren cuneo-
Barbara

for comb-
latum trom Yemen.
Knotlach  (University  of
Innsbruck 1 Austria)
Antonius van Harten (Gen-
Department Plant
Protection in Yemen) found

and

eral of
that the male spiders, just
before
adulthood. hook one pedi-

they moult mto
palp (the moditied leg they
use to insert sperm) onto the

temale’s web. twist it oft and

eat 1t.
All  female comb-footed
spiders  have a  pair  of

reproductive openings, each
of which 15 mseminated
separately. While the males
have two pedipalps, they are

species, 1t 15 common for
males to only manage one
palpal msertion betore either
tfleeing or being eaten. The
Tidarren  cuneolatum male 1s
always eaten by his much
larger mate atter just a single
msertion.

Like many close relatives,

than wait tor an opportunity
to mate. Living as parasites
on the female’s web, males
compete only m the speed
with which they can mate
with the female. Every non-
reproductive  part of their

has  shrunk, leaving

body

only their out-sized pedi-

The female comb-footed spider
Tidarren cuneolatum consumes her
dwarf mate after sex.

producing two of these large
organs 1s a bit wasteful in a
species that never has the
opportunity to use the
second palp. In the race to
moult mto sexual maturity
and mate, the supertluous
palp may be a critncal extra
meal for the spiders. They
might seem to have an easy
life, but male comb-footed
spiders need all the energy
they can get. So demanding
1s their coital interlude that
die from sex-

many males

imduced  exhaustion  even
before the female eats them.

—D.C.

Foul Proof of Foul Play

o-one doubts that

humans occasionally eat

usually inserted alternately.  male  Tidarren  cuncolanm  palps  to  maximise their other  humans, but the
Among cannibalistic spider  have little to do in life, other  chances of insemination. But  circumstances  are  widely
David 's Arnhemland Safari
aviason S nnemian araris.
. ’ . .
Northern Australia’s most exciting
Aboriginal wildlife and fishing experience.
MT BORRADAILE - adventure they will never forget in
T S TO ¢ SE
N U NGNSy one of the world’s most beautiful
Mt Borradaile Arnhemland wilderness areas.
Advenfuregarciantexciting and Davidson’s Arnhemland Safaris
unique experience. Designed to suit TR A e oo fhe
your particular interest be it
o Winner of the prestigous South exploring, rock art, Aboriginal bush
Pacific/Australasian Guide of the Year - tucker and culture, wildlife,
1995 ! ! \ . di fishi
® Winner of the Northern Terrl'tog Brolga PIRESEFE AR, PERANmER HEMAT,
Award for Tourism excellence - 1994, bird watching or just soaking up the
1996, 1997 & 1998 o
& Winner of the 1997 Austrahan aLIIOSPRCLCT
Touri Award
ourism war Davidson’s Arnhemland Safaris offers
visitors to Australia’s Top Find an
Contact: Max & Phillippa Davidson PO Box 41905 Casuarina NT o811
Phone: (08) 8927 524.0 Jax: (08) 8945 0919
email: dassafaris@onaustralia.com.au
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What's the secret to the Tokay Gecko's powerful grip?

debated, and abhorrence of
cannibalism, like the practice
itself, 1s rooted in cultural
traditions.

Archacological evidence of
cannibalism 1s often indirect,
through study of the bones
(see, for example, “Neander-
thal Canmbals™, Nature Aust.
Summer 2000-2001). How-
ever, Richard Marlar (Uni-
versity of Colorado School
of Medicine) and colleagues
have found the first direct
evidence of cannibalism in
an archaeological  deposit—
proof that human flesh was
actually mgested.

The research team analy-
sed 830-year-old fossils from
an  abandoned Pueblo  wvil-
lage, along Cowboy Wash in
south-western Colorado,

USA. Like a

archacological crime scenes,

tew other

human bones, scattered on a

10

well-preserved pit-house
floor, suggest they had been
butchered and cooked. This
1s supported by study of the
stone  tools, which tested
positive for human blood.
But the big breakthrough
came with the discovery of a
broken cooking pot and—
here comes the best part—a
human  coprolite  (ancient
human poo) that had been
rudely parked m the cold
ashes of the last fire.

Using a biochemical tech-
that

nition ot distinctive proteins

nique cnables  recog-
the
that

of particular  species,

rescarchers  showed
human myoglobin, a protein
found in heart and skeletal

muscle — cells,  had  been
absorbed mside the pottery
wall during  cooking. Most
signiticantly, they tound the

same human protemm 1 the

There
traces of plant material: only

coprolite. were 1o
meat. Myoglobin is tound
only m heart and skeletal
muscle  assue,  and  its
chemical composition ditters
between species. This rules
out the possibility that the
protein in the coprolite was
sloughed oft from the gut,
or came from another prey
animal.

It is said that the proot of
the pudding is in the eating,
but in this case it scems that
the proot” of the cating is in
the pudding!

—R.E

Grip of the Gecko
he Tokay Gecko (Gekko

gecko)  seemingly  deties

gravity as 1t scuttles  up,

down and across smooth

vertical and overhead sur-

faces. It can even hang from

NATURLE

a cetling with just one toe.
The secret to its acrobatic
abilities lie, like that of other
climbing gecko species, in
the microscopic structure of
its enlarged toe pads. Each
toot typically bears nearly
500,000 hairs or setae about

a tenth the diameter of a
human hair. Each seta. in
turn,  supports  hundreds
more  projections that are
tflattened at their ends like
spatulas.

Kellar Autumn (Lewis and
Clark College. Oregon) and
colleagues — from Smm’ord-
University and University of
California at Berkeley have
taken  the  first

recently
ot the

measurements  ever
force excrted Dby
secko-sera. They tound that
rimes

a single

a single seta 1 ten
e g O
more effective at hangng ¢

. . od
than previous estimates basee

w0l

'
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on whole geckos. One scta
1s capable of lifting an ant.
And the combined adhesive

power in the feet of one
gecko  could  theoretically
support a weight of over 40
kilograms, which 15 the
cquivalent  of two  small
children.

The researchers” work
contirms the view that the
cumulative action of weak
powers of attraction

between molecules, known
Waals

makes the actions ot gecko

as van  der torces,
setae so effective. The one
billion or so microscopic
spatulas’ covering a gecko’s
tfeet would provide enough
surtace tor der
Waals
significantly  to  adherence.
The that

geckos peel and uncurl their

area van

forces to contribute

unusual  way
toes during movement also

probably assists  m the

formation and breaking of

The combined adhesive power

in the feet of one gecko could

theoretically support a weight

of tiwo small children.

these forces.
It the
gecko footpads can one day

structure  of  the

be copied, we will have a
super adhesive that will work

I a vacuum, under water,
and  on pertectly  smooth
surtaces—in  other  words,

one that would far outrival

any  commercial  fastener
currently available.

—K.McG.

he few living species of

crocodilians  (crocodiles
and alligators) are all senu-
aquatic ambush  predators,
but these reptiles were far

more diverse 1 the past.

The pug-nosed crocodile Simosuchus had a taste for greens.

NATURE AUSTRALIA SPRING
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Fossil relatives include grant

ocean-going  forms  with

and  long-limbed
that

down prey and perhaps even

flippers,

terrestrial forms ran

climbed trees. Recent finds

now reveal that crocodilians
once exploited vet another
niche.

Several vears ago, a small

crocodile trom the Creta-

ceous of China was named

Chimaerasuchus  on  account

of 1ts bizarre teeth, con-

sisting  of  blunt,  chunky,

mammal-like molars rather

than the usual crocodilian

array  of sharp fangs. This
grinding  dentinon, and a

short heavy snout, suggested

a diet of tough land plants.
At the tme, 1t appeared to
be a small, although m-
branch  of
Sub-

however,

triguing,  side

crocodihan  evolution.
sequent  studies,
have revealed that there was
actually a large and diverse
radiation  of  herbivorous

terrestrial  crocodilians, the

most  recent  discovery
coming from rocks ot sumilar
age but on the other side of
the world (Madagascar).
Gregory Buckley (Roosevelt
University) and  colleagues
named 1t Simosuchus  (from

Greek

pug-nosed and sonchus croc-

the simo meaning
odile) because of its short,

square snout. lts teeth are
semicircular, with scalloped
edges, very much like those
in plant-cating dinosaurs and
lizards  (1guanas). Given the
abundance of large meat-
eating reptiles  during  the

Cretaceous, 1t 18 not

n




AR

that  this  small

vegetarian cro¢ had strategies

Surprising

to avold being devoured by
dinosaurs or even its carni-
vorous cousins. The shovel-
like snout and large msertion
areas  ftor  neck  muscles
suggest that Simosuchus could
burrow headfirst. It was also
heavily armoured. with thick
plates over its back and belly,
bony  nodules

and  even

around 1ts evelids.
—M.L.

When Less Means More

exual  selection  often

leads to elaborate traits,
such as the Peacocks train
and the excessive feathered
coronets of some of the birds

of paradise. But can sexual

selection also lead to the
reduction  of a trait?  Yes,
according to a study on

Australian  Golden-headed
Cisticolas (Cisticola exilis).

In field studies based in

Queensland,  a  team  of
researchers led by Andrew

Balmtord (University ot Cam-

bridge) and Milton  Lewis
(while at James  Cook

artificrally
shortened

University)
lengthened
the tail teathers of 36 adult

and

males. Males with the short-
est taills were by far the most
successtul breeders, attracting

the greatest  number of
temales.  Short-tails ~ had
twice as  many fledgling

chicks as the control group,
and six times as many chicks
as the long-tails.

Why do temales preter
short tails? The researchers
suggest  that  shorter tails
create less drag and facilitate
greater tlight speed.  This

allows short-tailed males to
spend more time performing
displays  to

Short-tailed

aerial unpress

temales. males
are also better at fighting off’

rivals in high-speed chases

Short tails are de rigueur for male Golden-headed Cisticolas.

12

and so can offer females
better territory.
Although a  shorter tail

mcreases speed, this proves
to be a problem during the
birds™  slow-speed toraging
flight. In an experiment 1in
which  birds  with  mam-
pulated tal lengths had to
negotiate their way through
a maze of vertical strings
(simulating dense  vegetation),
short-tatled  males  hit  sig-
nificantly more strings than
long-tailed  males.  In  this
way the cisticola’s short tail is
example of
The

sirable trait 15 energetically

still a  classic

sexual selection. de-
costly, thereby indicating the
male’s ability to invest 1
tuture offspring despite his
sexy impediment.
In 1874 Charles

that

Darwin

proposed sexual  se-

lection  could  potentally
cause trait reduction. This 1s

the first ume his theory has

NATURL

been experimentally proven,
and 1t just goes to show that
it’s not always the largest and
loudest that gets the girl.

=1 HL

Opossums Grip and Grope
here 1s a common myth
about American opossums:

they have ‘nasal sex” (that is, up

the nose) and the females

‘sneeze’ the babies mto their

pouch.  This fanciful

probably derives from the fact

tale

that males have a forked penis

and, shortly before  birth,
mother opossums poke their
snout nto their pouch to clean
1t out.

But for some of the South
American  mouse  opossuis,
sex 1s not so much due to a
nose job as to a flick of the
wrist. The discovery was made
by Darrin Lunde and William
Schutt while curating opossum
specimens 1 the American
Museum  of Natural History.
They found that, i some
species  of these uny mar-
supials, the adult males have a
bony protuberance that ex-
tends from the wrist, almost
like a sixth finger.

Giant Pandas of both sexes
have a WTISC

also bony

extension, the  so-called
Panda’s ‘thumb’, which en-

ables them to grapple with

bamboo (see  Nature Aust.
Winter 2001). However, the
researchers  suggest  that,

because only male opossums
have the bony extension, it
might be there to grasp the
female  during  copulation.
This precarious act mvolves
the muale clinging to the
temale’s tront and back limbs
trom behind,  while both
animals are suspended trom a
branch only by the nules

The

tensions

tail. bony wrist  ex-
the
the

might

male fit
temale’s

of
snugly into

clbows  and thus
secure the males grip (and
arope).
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Only one other mammal

may  have  had a  similar
adaptation: an extinct whale
tound 1 42-nulhon-year-
old Egypuan deposits (see
Narure Aust. Spring  1991).
Basilosaurus

had small hind

limbs.  possibly  to  help

position the animal during
copulation, although 1t 1s
limbs

not known if these

occurred only m males.

Ancient  whales  getting
their leg over aside, the

mouse opossums are the
only  known mammals
where the males have an

extra  digit

evolved exclusively for sex.

—/A L

many

likely to have

nmong the dis-
trbing predictons linked

to global climate change are
g g

those that forecast an in-
crease in the distribution of
msect-borne  diseases.  It’s
for ex-
ample, that rises in global

temperatures are likely to

often prophesied,

lead to the penetration of

malaria  into places where
)

presently its not encount-

ered, including large sections

of North America and

central and northern
Europe.

Now work by David
Rogers and Sarah
Randolph, from the

University of Oxford, casts
doubt on the dire warnings
about malaria in a warmer
believe

world. They

previous models on the

Will the distribution of malarial
mosquitoes (Anopheles sp.) change
in a warmer world?

NATURE

On-line bookshop
booksofnature.com

Mailorder
P.O. Box 345
Lindfield NSW 2070

Australia
books @booksofnature.com

From the bookshop:
Cephalopods - a world guide
Mark Norman 2000. Covering
countless species of octopus, Nau-
tilus, cuttlefish and squid. Includes
photographs by the worlds best
underwater photographers . Highly
recommended. Hard cover, full
colour, 320p, A$75.00

Wildflowers of Sydney and adjoin-
ing areas

Allan Fairley 2001. lllustrates 280
plants native to the Sydney region,
both from sandstone and heavier
soils in the west. A real bonus is
that it gives examples of sites where
each plant can be found. Soft cover,
full colour, 278p., A$32.95

Possums: the brushtails, ringtails
and greater glider

Anne Kerle 2001.The first book
devoted to the natural history of the
larger possums of Australia. Pho-
tographs in colour and black and
white and line drawings. Soft cover,
128p., A$37.95

Phalaenopsis: a monograph

Eric A. Christenson 2000. The first
monograph on the genus since
Herman Sweet’s revision in 1969.
With cultural notes and information
on hybridisation. Hard cover, colour
photographs,330p., A$99.95
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future spread of the disease

have  been too simplistic,

tocusing on anticipated rises
m temperature ranges. How-
of  malaria

ever, outbreaks

occur only when a range of

factors (from environmental
and chmatic to  biological)
come play.
atures might be rnight, tor

mto Temper-

example, for the develop-
ment of the malarial parasites

1

but there

might not be enough ranfall

- Mosquitoces,

to create mass-breeding con-
ditions for the mosquitoes,
which are necessary tor the
disease to spread.
and

Rogers Randolph

have devised  what  they

believe  to be  a  more
accurate computer model tor
the tuture distribution ot the

most deadly form ot malaria,

the
Plasmodium falciparion. As well
as temperature, their predic-
take
antiaipated changes i rain-

caused by parasite

tions mnto

account
tall patterns and hunndity.

Atter crunching all the
relevant  data, and
Randolph’s predicted global
distribution map ot malana
for 2050 s

Similar to the current global

Rogers

surprisingly

NATURI

When the hive gets sick, the
temperature rises.

map  of the disease. But
although the disease  will
reman more  or less

restricted to zones equivalent
to the present-day tropics,
the distribution within those
zones will shift.

—K . Mc(,.

A Social Fever
M ost people have suffered

from a fever at some
stage of their lives—confined
to bed with a flaming temp-
often

erature, lving n a

swamp of sweat. It’s a normal

bodily response when the
immune system fights
infection (see Nature Aust.

Spring 1991). But Cornell

University  biologists  have
now discovered that Honey

(Apis

produce a

Bees mellifera)  can
collective fever
when their hives get sick.
Hives are susceptible to
‘chalk
caused by the fungus Asco-

brood’. a  disease
sphaera apis. which infests the

brood and mummifies the
larvae so that they dry nto

chalky

response to

white lumps. In
infection,

the bees band together to

this

produce a fever. Philip Starks
and colleagues measured the
inside

temperature  shifts

beehives and recorded rises

of up to 20 per cent in
intected hives. The Honey

Bees

Increase the temper-
ature by huddling together
and  shivering  (see  Nature
Aust. Autumn 1993). The

Icrease - temperature ap-
pears to  be enough to
kill the temperature-sensitive
fungus and protect the brood
trom the mouldy mvader.
Interestingly, fever occtn
betore any larval mortality:
The rescarchers sizgest that
the worker

into action by com-

larvae may  set
bees

. . . \]
municating  an alert. W het
200!
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they first ingest tungal spores
that  have penetrated the
colony. Alternatively. worker
bees may be the first to
recognise the fungus. Either
way. ftever appears to be a
preventative response to the
illness before symptoms take
hold ot the hive.

—K.H.

Oiling Up Against Skin
Cancer

M any  Austrahans  can
remember coating them-
selves m oil and spending
long hot summer days lying
in the sun. They are paying
the price now n the form of
skin cancers but. ronically. a
team of Japanese derma-
tologists  has  found  that
liberal application of oil atter
sun  exposure actually  re-
duces the formation of skin
cancers—at least 1f you're a
mouse and the o1l 1s extra
virgim.

A range of antioxidants has
been found to prevent skin
cancers. including green tea
polyphenol which is eftect-
wve both as an omument and
when consumed. Olive o1l is
known to have similar diet-
ary antioxidant ettects, and
to test whether it could also
be effective against sun dam-
age,  Masamitsu  I[chihashi
(Kobe University School of
Medicie) and  colleagues
subjected specially bred hair-
less mice to UV radiation
three tumes per week.

Five miutes betore or
straight after the radiation
treatment, the mice were
pamted with either regular
or extra virgin olive oil. O1l-
free control mice developed
tumours after 18 weeks and
those treated with regular
olive o1l fared httde better.
But mice pamted with extra
virgin oil immediately after
their sun-baking session not
only had smaller, less potent
tumours, but the tumours

NATURE AUSTRALIA SPRING 2001

Slip, slop, slap. Extra virgin olive oil
after sun exposure reduces skin
cancers in mice.

took an extra six weeks to
appear.

The researchers speculate
that the o1l hibits  the
formation of  UV-induced
tree radicals, which are
responsible for gene muta-
tvon and triggering abnor-
mal cell growth. However,
they caution that olive oil 1s
not a sunscreen and that,
while rubbing extra virgin
olive oil on after sun
exposure might protect skin
from UV damage, for now
its safer to cover up if you're
i the sun.

—R.S.
Ancient Nit-Pickers

Every few months a note

NEEY (LARLS

comes home from school
warnmg parents about

MPOREW HInP

another outbreak of Head :

nooneelse

Willis's Walkabouts is the only Northern Terri-
tory tour operator who offers trips that take
you far beyond the vehicle tracks into
a wilderness where no vehicle will ever go.
No one else offers such a selection:
35 different bushwalking holidays in the NT,
20 in the Kimberley and Pilbara.

Why go overseas?

In northern Australia you have

e No worries about the collapsing Aussie dollar

e Spectacular scenery & predictable weather.

e Clear tropical pools, perfect for swimming,
pure enough to drink.

e Aboriginal rock art.

e True wilderness where you can walk for days

or weeks without seeing a soul.
If you'd like a different kind of nature-based hol-
day, check out our website or ask WAL,
for our brochure and find out §’% &
why our clients come back again :
o

and again, year after year

Willis’s Walkabouts DEENTR
12 Carrington St Millner NT 0810
Email walkabout@ais.net.au
www.bushwalkingholidays.com.au
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Lice  (Pediculus
capitis—those pesky nsects

humanus

that lay their eggs (nits) at
the base ot human hair. The
lice hatch within a week or
so to teed on our blood, and

it 1s htde  consolaton  to
parents or children that they
preter  clean  hair.  The

problem does not seem to
go away and mdeed has been
around tor thousands of
vears, as suggested by Karl
Remhard  (University ot
Nebraska—Lincoln) and col-
leagues who have recently
discovered the world’s oldest
known human—louse  as-
sociation—a nit on a human
hair from a 10,000-year-old
archacological site 1in Brazil.

Head

reported before from various

Lice have been
archaeological sites around

the world. Previously the
oldest nits had been found
on an Egvptian mummny,

dating to 3,000 BC, but the

Somie societies actually put live lice

back into hair so they have a reason
to pick nits out at a later date.

age  reported  for  the
Brazihan nmit will hopetully
allow an assessment of louse
through  DNA

studies of different Pediculus

evolution,

species.

Most people m the world
dealt
problem

have with  the nit

by domg each
others hair, or grooming.
Nits (and sull are)

picked with a special tool

were

and crushed. Some people

even ate them to prevent
them finding another host,
as evidenced by nits found in
ancient American coprolites
(desiccated human faeces).
While |

recommend eating them, the

personally  don't

act of I‘t‘lll()\’i]]g them

(grooming) 1s socially 1mm-
portant—so important that
some  societies, as reported
by David Trigger trom the
Western
Australia, actually put  hve

University  of

lice back nto hair so they
have a reason to pick nits
out at a later date. In this
social context, therefore, nits
can be good for you. Tell
that to and

your parents

teachers  next tme the

newsletter comes around!

—R.E

Toxic Birds _
In 1992, scientists working
wet  cloud

deep 1 the

torests ot Papua New Guinea

discovered three species of

y

songbirds (Pitohus) €qQuippeq

with a  barrage of tex
. 4 , Ic
chemicals in their skin gpq
~ (]

feathers—the  firgt bird
ds

known to be equipped with
such a defence mechanig,,
(see  Nature Aust. Autun,
1994). But now, JUSt whey,
vou thought it safe 0 go
back in the forest, the same
scientists have found another
three toxic bird Species—twyq
the
unrelated  Blye-
capped Ifrita (Ifrita /\’owaldl).
Each  species  carries a
cocktaill  of b;ltl';lCh()tOxing,

more  pitohuis  and

smaller,

which are among the ngg
powerful neurotoxins known.
Just handling the birds may

cause sneezing and upper

respiratory irritation. Prev-

1ously  these  toxins  were

known only from neo-

tropical  poison dart trogs
trom Colombia.

The

toxins vary greatly between

levels of batracho-

s

Head Lice have had a long association with humans, and picking them (and their eggs) out is a socially important pastime.
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difterent populations of the
birds, which

the  birds,

suggests  that
rather  than
producing the tOXINS

obtain  them

themselves,
from some as yet unknown
component of their diet.

And what use 15 this
arsenal?  Well, 1t
deters the local

chemical
certamly
villagers from eating  them.
They claim that ecatng the
which

Blue-capped  Ifrita,

they know as the ‘bitter
bird’. makes hot chilli pale
m comparison. The effect
could act as a sumlar deter-
rent  to other

predators. However, the re-

potential

searchers showed that the
breast and belly feathers had
the highest concentration of

toxins. The birds might rub

The taste of Blue-capped Ifrita
makes hot chilli pale in comparison.

from snakes and rodents.
The batrachotoxins may also
act to ward off lice and other
parasites.

— .M.

Decoy Bee Cells

he solitary bee Chelostoma

Aflorisomne lays her eggs in
brood  chambers  side
hollow plant stems. She then
packs m some pollen and
seals up the chambers. But
often she goes to con-

siderable effort to seal up

empty chambers  between
those containing egys.
Mikael  Miinster-Swendsen

and Isabel Calabuig from the
University  of Copenhagen

these feathers against their  wondered if  the empty
eges to provide protection  chambers act as a decoy
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This Paddlefish takes a strike at a pair of silver wires delivering an electric curren

against the parasitic  wasp
Sapyea clavicornis.
The researchers  studied

solitary bees (and their wasp
parasites) that had buile their
nests in the thatched roofs of
two Danish buildings. They
found that  each  brood
chamber 15 separated from
other chambers by a thin
wall made of saliva mixed
with nectar and loam. While
a bee was away gathering
pollen, a wasp would use the
opportunity to sneak m and
lay eggs in the brood cell.
The bee combated this by
vigorously cleaning out the
egys
turned. But the wasp had

wasp when she re-
another strategy—she could
also penetrate a newly sealed
wall with the tip of her
abdomen and lay an egg

mside the adjacent chamber

where the bee couldn’t
reach.
But m a case of double

one-upmanship, the presence
of the empty decoy cells
meant that the wasp would
often lay her eggs m an
empty where
would hatch and then die of

starvation.

cell, they

The researchers calculated
that, 1t the bee did not create
empty brood cells, 26 per
cent of the eggs would have
But with
empty decoy cells present,
only about a third of this

been parasitised.
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Paddlefish have weird flattened snouts
that detect the faint electrical fields
emitted by their food.

(9.5 per cent) was actually
lost to the wasp.
—A.T

Paddlefish Shun Metal
Paddleﬁsh (Polyodon spa-

thula)  have weird flat-
tened electrosensitive snouts
that faint
electrical fields emitted by

detect the

their food.

They

known to use their passive

zooplankton

are the only fish

electric  sense  to  detect

plankton.  Craig  Gurgens
from  the
Missouri-St.

wondered

and  colleagues
University  of’
Lous whether
such heightened sensitivity
might  also be used m
navigation.

They tested the responses
of 30 juvenile Paddlefish to
alumimium, plastic and plastic-
coated alumimium rods sus-
pended m a pool ht only by
mfra-red light (invisible to
fish). Using a computerised
tracking system to record the
movements of each animal,
the researchers found that,
while the fish collided fre-
quently with the plastic and

plastic-coated rods, they not

only detected, but violently
(to
jumping out ot the pool) the

avoided the point of
aluminium rods from up to
30 centimetres away.
Encountering the natural
clectric tields ot plankton
induces a feeding response n

Paddlefish, so  why the
startled  reaction to the
alummium  poles,  which
emit a signal 100 umes
stronger?

The researchers explain
that  the weak localised

electric fields of plankton

activate  the electrosensors
sequentially as the Paddlefish
swims, but the powertul
electric source of the poles
activates all receptors simul-

like

electric

taneously, much

mto an
The
iharity of the object, and the
fact that a metal
electrical

running

fence would. unfam-

pole’s
signature  may
resemble a large tish, turtle
sig-
nature, would explam such

or other predator’

t similar to that produced by their zooplankton prey.

demic to the Mississippi
Roiver and its tributaries, the
fish  once tavelled long
distances to spawn. Now
they congregate in large
numbers below the steel
gates of locks and dams,

refusing to pass through the
electrosensory barrier unless
the gates are lifted free of
One

this

the water. way to

minimise barrier to
migration may be to coat
the gates in plastic.

—R.S.

Spinning to Order
parasites, not

M any
content with ‘sucking

the sap’ out of their hosts.

force.  them ito  doing
things they would not

normally do. Often these

mvolve subtle  changes to
the host’s behaviour, such as
eating more, sleepig less.

or moving to a new habitat

(see  Narure Aust.  Spring
1993), but others involve
Herculean feats just before
their  final  death  knoll

William  Eberhard  (Smith-

sontan  Tropical Lesearch
Institute and Universidad de
Costa Rica) recently de-
scribed one such case tor

the  tropical iclmc‘lllllomd

dramatic avoidance  behav- wasp  (Hymenoepimecis sp.)
’”'“V"- and its orb-weaving-spider

Fhese results have  host (Plesiometa argyny).
important implications  tor When o female  wasP
Paddlefish migration.  En-  locates 4 spider. ‘she pard-
NATURE AUSTRALTA spriNG 200
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Ivses 1t with her sung. and

lays an egg on the surface of

The
soon recovers and, appar-

1ts  abdomen. spider

enthy  unaware  of  the

violation, continues with its

normal activities,  spinning
webs  day and  might and

catching tood. But over the
next week or two. the larva
grows fat as it feeds on the
spiders blood. which it sucks
through tiny holes i1t makes
in the abdomen.

When the larva is ready, it
somehow induces the spider
to spm a special  web,
radically  different  trom its
normal orb  pattern.  and
consisting of only a few non-
sticky radial lines and central
hub. As soon as the web is
complete, the larva kills and
consumes the architect, and
then makes a cocoon to fit
the  custom-made  house.
The ‘cocoon web’ is much
stronger than a normal orb
web and  provides  better
protection for the cocoon in
heavy rains.

Eberhard believes that the
signal tor the spider to spin
the special web is chemical,
rather than physical, because
when the larva

cven was

removed shortly betore web

construction,  the  spider
sometimes went ahead and
Spun 1t anyway.

—K.H.
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QUICK QUI2
1 What is the name of
the potato-shaped
asteroid on which the
NEAR Shoemaker

spacecraft landed in
February 20012

2. Which animals are
responsible for
producing ambergris,
a substance used
primarily in the
perfume industry?

3. What does AD, as
in AD 2001, stand
for?

8. Where does the
largest possum in the
world live?

8. What do ophiologists
study?

6. 1Which Australian
area was listed as a
World Heritage site
in November last
year?

1 What is the
predontinant colour
of a male Eclectus
Parrot?

8. 11hich are the only
reptiles that don’t
have a penis?

9. What is the name of
the icebreaker used
by Australian
Antarctic rescarchers?

10. VWhere was the
world climate
conference held in
November 2000?
(Answers on page 83)
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TACHIMAR

THE BACKYARD NATURALIST

If you aren’t in South America, slaters are as close to armadillos

das you can get.

E HAVE A 93-YEAR-OLD
relative who persists in ask-
mg our l6-year-old what

she was domg at the ume President

Kennedy was assassinated.  As [ was

about 12 then, and her mother eight,

our daughters answer “I can’t remem-
ber” seems tacttul enough. While that
question was once a great ice-breaker,

I've come up with a new, more con-

temporary question tor the old man to

ask that will again embrace every living

mdividual on the planet: “When did

the face of David Attenborough first

appear TV My
answer: “About the same time President

on  your screen?”

Kennedy was shot”.

Attenborough then was not the

hoary, pufting ommniscient lummary he

1s now. | remember revering him at a

time  when he was a  wiry, pipe-

smoking animal-wrestler,  sailing  to
every corner of the world to put every
known type of animal in a wooden
crate to send back to a Briush zoo.
These were the Zoo Quest days, when
wildlite shows were still a novelty and
animal  ethics  committees  mere
burcaucratic eye-twitches. For me, the
episode that deified him forever was
where he was in Argentina thrashing
Crant

Armadillo, trying, as he always did with

around m the dust with a

everything, to get it to a bag.
There 1s no doubt I wanted to be like
with

wanted to wrestle

But m

him. 1

armadillos. spite. ot all the

aspiration, the closest I ever came to

BY STEVE VAN DYCK
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Porcellio scaber is an introduced slater
commonly found in Australian backyards. The
back half of this individual has recently moujteqd
while the front half is yet to moult, which is WhV'it
is darker in colour.

emulating that Argentinean effort wyg
grappling with the armadillos undey
our garbage bin by the back door
Well, the grappling was more poking
them with a stick and, not to stretch
the pomt, they were not so much
armadillos as...slaters.

South America,
slaters are as close to armadillos as you

If you aren’t in
can get. Everybody has seen slaters.
Under a doormat, among  decaying
grass chppings, in crevices among rock
walls.  Unnustakably dry-looking and
grey, jelly-bean-sized, hardish-shelled,
banded into lots of segments, with
seven pairs of scratchy legs underneath
tfold

prodded. A three-way cross between

a  body that may up when

one of those impossible-to-remove
limpets on a seashore rock, a trilobite
m a tossil book, and an armadillo on a
small TV.

There are two things I find most
tascinating  about slaters  (sometimes
called “sowbugs’ or “woodlice’). One 1s
that most ot us really dont know too
much about them, and the second s
that tor some strange reason they dont
elicit the mmmediate ‘squash’ response
demanded by, sav. a cockroach.

On the topic of what we squash. we
humans  are  mmnately  discerning
crushers. Just a split second betore we
squash we usually make a taxonomic
judgment. Sometumes we have to go
on a gut feeling. In the case of slaters.
squashing them just doesn’t seem right.

And

crustaceans. We might boil crustaceans

why?  Because  slaters  are
alive, dismember their arms and legs.
then eat them: but we don't go around
squashing them!

Many of the worlds 535.000 species
of crustaceans live in the sea and
include things like barnacles attached
to rocks, microscopic water tleas and
krill that whales swallow by the ronne.
to the more celebrated and idenufiable
things hike crabs, lobsters and crays.
Within the Crustacea, slaters belong o

the  order Isopoda  (about 12,000
species), and many  of the worlds
1sopods also live 1 water. There they
might be  tound as  tree-swinming
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scavenging  ‘sea lice’ that sometimes
bite surters, or parasitic “tish lice” hiving
mside mouths and gill covers, or they
might be sand skaters or sea centipedes.

Some 1sopods bravely took to the
land somewhere around 70 mullion
vears ago. living m the moist leat htter
of terns and horsetails. For an aquatic
anmmal already tlattened from top to
bottom and with lots of legs under-
neath ftor support. the transition trom
water to land must have been a piece of
But
survival of the worlds 4,100 species of
(‘slaters’

Darwinian cake for them. the

terrestrial — 1sopods and
‘pillbugs’) 15 credited to five magm-
mnovations:  a

ficent evolutionary

tough  calcium-impregnated skin
(cuticle) that resisted drying out, a
moist pouch (marsupium) tor their

small hitter of babies to grow and feed

WE MIGHT BOIL
cristaceans alive,

dismember and then
cat them but we
don’t go around
squashing them!

m, gills that became lungs-of-sorts
(pseudotracheae), the wherewithal to
absorb water vapour through their
body, and the trick of excreting toxic
ammonia as a gas (without losing water
with 1t). Excreting ammonia en masse
comes with a price, however, and the
Dutch

might allude to the bouquet that hovers

word tor slaters,  pissebeden,
over a huddle of slaters all powdering
their noses at the same time. However,

links

disconcerting

an alternative  terpretation

pissebeden with  the
consequence of drinking a nmightcap of
diuretic tea made trom steeped slaters.
For all this biotechnology most slaters
are just as content to graze on decaying
vegetation or a dead mouse’s head as
they are to nibble on one another’s
faecal pellets or those of the tamily
Dog. But it 1s the astomshingly delicate
way they dine that endears them to

many muscum researchers around the

NMATURE AUSTRALIA SPRING 200!

Slaters, Pillbugs

Classification

Order Isopoda, suborder Oniscidea (terrestrial isopods =

slaters, pillbugs),

4,100 species worldwide, 130 described from Aust.

Identification

Look like miniature armadillos or WWI tanks. Semi-flattened, oval body to 12
mm long, with overlapping armour plates; 7 pairs of legs; long, bent, forever-
twitching antennae. Usually grey-brown, sometimes with dusty white ‘bloom’.

Distribution

Worldwide, from deserts to seashore, tropics to cool temperate climates. In
leaf litter, under logs, rocks. Must have humid hiding place during day.

Food

Detritus, fungi, living or dead plants and animals, paper, their own faecal
pellets (prefer fresh faeces to dried or decayed). Occasionally cannibalistic.
Rely on gut bacteria to digest decomposed leaves. Themselves eaten by

centipedes, spiders, frogs etc.

Breeding

Varies according to species, but usually throughout the year with an increase
in spring. Carry 10-200 eggs in brood pouch. Eggs hatch in 3-7 weeks. Young
stay in pouch 6-8 weeks. On leaving pouch young known as ‘mancas’.

bat taxonomist and
Harry
more time for slaters than he has for

world. Australian

conservationist Parnaby  has
many humans. In preparing a bat for
identification, Harry will only entrust
the precious raw matertal to the
discerning jaws ot his esteemed slaters.
Within a few days a bat’s head can be
reduced to a skull tenderly picked
down to elements hterally as fine as a
hair’s breadch.

The only thing that goes against their
record as champion bone-exposers 1s
their slow reproductive rate. Harry’s
attempts to speed up the recruiment
process in his skeleton-picking slaters
toundered even after feeding his adults
an old copy of Playboy magazine. Harry
put this tatlure down to the fact that his
colony was  composed
Sydney slaters, which presumably  had
seen and eaten 1t all before!

But slaters, by nature, are tairly short-
lived  (less  than  five years) and
conservative breeders. The ubiquitous
Garden or Delicate Slater (Poreellionides
pruinosis), mtroduced to Australia via
shipping trom Europe, produces more
broods than most other slaters, but even

its reproductive turnover is only three

entirely  of

to six broods (each of 25-30 eggs) per
year.

Unfortunately for me, looking down
on a handtul of slaters will always be like
melancholic inspiration for a Leunmig
cartoon... “he remembered wanting to
grapple with giant armadillos and look
at him now!". Its fine to have heroes,
but [ think my chances of shooting to
the top would have been substantally
improved had wildlite movie-makers like
Attenborough not kept me rooted to
base camp and glued to the TV for the
last 40 vears! Better grappling with the
remote control and slaters under the bin

than nothing, I say!

FURTHER READING
HWarbure, M., 1993, Evolutionary biolo-
gy of land 1sopods.  Springer-Terlag:

Berlin.

Hopkin, S., 1991. A key to the woodlice of
Grear Britain and Ireland. Field Studies 7:
399—650).

DD STEVE VAN DYCK IS A SENIOR
CURATOR  OF VERTEBRATES AT TIIE
QUEENSIAND MUSEUM WIHERE HE HAS
WORKED SINCE 1975,
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RARE & ENDANGERED

Brush-tailed Phascogales may have diverged sufficiently over time

to become different species.

NYONE WHO HAS SEEN A

Brush-tailed Phascogale (Phas-

cogale tapoarafa) 1 the wild
should consider themselves lucky. These
small carmvorous marsupials (dasyurids)
are notoriously ditticult to see, let alone
study. Phascogales are about 40 cen-
umetres long with a dark dorsal surtace,
cream belly and a conspicuous black
‘bottle-brush™ tail. They are generally
solitary, arboreal and very agile. Females
occupy a large home range of up to 80
hectares. and males nearly twice this
size. Like a number of other carnivorous
marsupials, after the breeding season all
males die, and the entire populaton 1s
made up of females. They produce six
to eight young and these are deposited
in a nest (usually a hollow in a mature or
dead tree) unul they disperse during the
sunmner.

This delighttul dasyurid was  first
described from specimens collected 1n
1793 in New South Wales and is now
known trom three distinct arcas. They
occur in eastern Australia (from Victoria

through into the northern regions of

Queensland), m a pocket in south-west-
ern Western Australia, and in a ‘band’

across northern Australia. Two sub-

species are generally recogmsed: Phasco-

gale tapoatafa tapoatafa in the east and

south-west, and P . pirata in the north.
Many people think all Brush-tailed
Phascogales look alike. However, the
groups are completely separated from
each other and are reproducuvely isolat-

* ed, and may therefore have diverged suf-

ficiently over time to become ditterent
species.

DNA analysis 1s becoming an increas-
mgly important tool in work on our

native tauna, because much of the past
history (evolution) 1s recorded and con-
tained n the genes. Together with col-
leagues trom Murdoch and Macquarie
Universities, we used mitochondrial
DNA (mthNA) to examine the Brush-
tailed Phascogale’s taxonomy. This par-
ticular portion of DNA is invaluable
because 1t 1s only passed down trom the
maternal side of the family. Regardless
of whether an male or

animal 15 a
only the

\ mtDNA
mother, and her mother (grandmoth-

temale, from the
er), great grandmother etc. will be
retained throughout time. In theory,
phascogales should sull be carrying the
mtDNA of the phascogale equivalent of
‘Eve’. Fortunately. however, mtIDNA
changes at a relatively constant rate
because of mutations, and this allows
researchers to compare ditterent popu-
lations and to estimate the time since
their separation.

We compared the sequences of the
mtIDNA of the eastern, northern and
western Australian populations of the
Brush-tailed Phascogale with those of
Red-tailed
Phascogale  (Phascogale  calura), and a

its closest relative, the
completely different type of dasyurid,
the Brown Antechinus (Antechinus stu-
artir).

The Brush-tailed Phascogales from
the three regions showed more than ten
per cent sequence divergence, which
suggests they have been separated from
onc another for around five million
years. This compares with ditterences
of more than 12 and 16 per cent
between the various Brush-tails and the
IR ed-tailed

Antechinus, respectively. To give some

Phascogale and  Brown

BY PETER SPENCER
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idea of just how big this difference |
the Southern and Northern

SP
L Hairy.
nosed Wombats (Lasiorhinis latifrons ang
L. kreffiii) show about four per
sequence divergence—and no-one dis
putes they are different species.

cent

Information based on our data and iy
combination with morphological analy
' enus
Phascogale comprises  four (not two)

sis strongly suggests that the g

highly divergent specicies: p i
(Red-tailed  Phascogale), p tapoatafy
(Brush-tailed Phascogale or Tuan) frop,
south-eastern Australia, P pirata (‘norh.-
ern’ Phascogale) from nothern Ay
tralia, and Phascogale sp. nov. from soych
western Australia. The new species i
currently being formally described and
named by staff at the Western Australian
Museum.

This
conservation ramifications. The Brush-

work will have considerable
tatled Phascogale 1s currently hsted as a
lower risk/near threatened species but it
will now need to be reassessed to deter-
mine whether it should be listed under
another JTUCN category, tor example as
threatened or endangered. This 1s likely
for the northern and new westem
species. which are lower 1 number
than the eastern species. The man
threats to all phascogales continue to be
Cats (both feral and pet), Foxes, and the
turther tragmentation ot their habitat.
Clearly, knowing how many species
there are is important for working out
their conservation.

FURTHER READING

Scarff, ER., Rhind, S.G. & Bradley, IS
1998. Diet and foraging behaviour Qﬂ”"""{"
Phascogale tilPO‘Jm“)

Jus-

tailed - phascogales
i the jarrah forest of south-wesiert -
rralia. Wildl. Res. 230 51 1=-326.

994, 50[1'(11

Soderquist, 1:R. & Laley, L, e
N . 0 s g solitdl]
interactions and mating straregies of a it |
Phascogil®
248

Carnivorons marsupial,

- . " s,
tapoatata, in the wild. Wildl. Res
327-342.
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WILD THINGS

To catch a lizard

! have often_fooled lizards by approaching with one eye closed.

Without the nwo dark spots they are slower to see me as dangerous.

O CATCH A LIZARD, THINK LIKE

one. They don't perceive things

as we do. Stand stock-still and a
lizard probably won’t notice you. Move
and 1t will flee. Movement stirs them.
When their prey items (grasshoppers,
moths and the like) sit stll they seldom
see them. To approach, avoid jerky
motions. By oftering a lizard’s brain no
sudden stmulus, you can often come
close. Only when it tenses ready to
sprint should you make a sudden dash
or strike.

These suggestions [ ofter atter 30
years of lizard catching.  Doing
heldwork as a biologist, I've caught
many hundreds of lizards m all shapes
and sizes. Some were rare and some
were new. | was the first naturalist ever
Dwart Litter-skink

to pounce on a

(Menetia timlowi), a cute litde lizard |

was fortunate to have named after me.
Lizard hunting has taught me about

and its  not

reptile  perception,

nformation  I've  encountered  in
books. The best data I've seen came
from some studies conducted in Costa
Rica on the Black Iguana (Crenosanra
similis), a large lizard often hunted by
humans for food.

Joanna the  State

University ot New Jersey tound that

Burger  of

you can get closer than usual to a
Black Iguana if you drape a wig over

your face. You can't get close at all if

you wear a mask with over-sized cyes.
Iguanas  evidently recognise  human
faces, or at least eyes. | have often
tooled lizards by approaching with one
eye closed. Without the two dark spotg

BY TIM LOW
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Unusual among geckoes, Western Spiny-tajlg
perch by day on exposed stems. If harasseq, they
squirt from their tails a fluid that is thought o dete,
their enemies.

they are slower to see me as dangeroy,

Burger also found that ;lppr(mchmg'a
lizard at an angle with averted s
works better than a direct approach o
a direct stare. A dragon perched oy y
log or rock may think it hasnt begy
seen 1F your actions are unsuspicioys, i
pass, er

retreat around the corner, to ofter less

will lower 1ts head as you
of a visual cue. You can often get close
by pretending you haven't seen it, by
maintainmg a trajectory that appears
mnocent.

During cold weather hzards remain
sluggish and this should be the best
time to catch them. but not necessarily.
One study, also in Costa Rica, tound
that anoles (Anolis lineatopus) tlee from
a greater distance during cool weather,
to compensate for their slower speed.

Lizards will habituate to regular
human traftic. Alongside national park
trails where people pose little threat,

they often Dbecome blasé. [n the
Kalahari in Africa I once caught a
Spotted  Desert  Lizard  (Meroles

suborbitalis) that was ftar too confident.
It was excavating a burrow in the
middle of a busy dirt road—a doomed
enterprise. So indifterent was it to my
driving that I was able to stop the car.
open the door and grab it. Had |
approached on foot it would have tled
from far away.

Catching lizards teaches me about
my own perceptions. Once 1
mountains near Mackay in Queens-
night for
but

land, T was searching at
leaftail geckoes (Phyllurus nepthys). %
they were so well disguised | couldnt
tind any. But while returning along the
track I finally spotted one on a 111985}'
tree, then noticed a second leattal
right beside it. [ retraced my steps and
tound many more leattails on trees

had already searched. | needed to scC'
one first to get a proper search or prc-)l
a5 easy:

Iso work

han Just

mmage to work trom; then it
assume that many predators

trom prey images rather
looking for the unexpected :
Biases can also ger in the “N)‘
Western Spiny-tailed  Geceke s (1)'111‘?‘
'\ll;\'“}‘h‘]

dactylus spinigerns) in- Westes
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offer a striking exception to the rule
that geckoes hide by day. When 1 firse
found one perching mn brighe sunshine
on exposed wood, I disregarded this as
unusual and  continued  searching
more protected places. wichout success.
Only when [ shed my prejudices and
refined my search—to low wattle stems
exposed to tull sunshine—could [ find
them easily. [n most cases. however,
prejudices and gut feelings work well.
By writng these words ['m not
seriously advocating that readers go out
lizards.

atter Repules can die from

| WAS THE FIRST
naturalist ever
to poitice
on a

Duwarf Litter-skink

rough handhing and you need permits
to catch them. My aim 1s really to
touch on the ways m which hzards and
people see each other. Lizard behaviour
1s studied so rarely that msights gained
during fieldwork can be useful. Once |
was lifting logs on a cold winter’s
morning on the Atherton Tableland
and  found myselt amazed by how
Prickly

queenis-

quickly the hzards, mainly
Skinks
landiae), fled. Repules hding under

Forest (Grrypetoscincus
logs in cold weather are usually very
slow. Could this reaction be a leftover
response to some recently extinct, log-
rolling  predatorz  The fertile
Atherton Tableland may well have been

wet

a last refuge for Pleistocene megafauna.
Does lizard behaviour offer clues about
the past? Its a thought that tantalises

me as | scan the understorey for
patterned prey.

FURTHER READING

Burger, | & Gochfeld, M., 1993, The

importatice  of the luunan  face in risk
pereeption by black  iguanas, Ctenosaura
simihis. |. Herpetol. 27¢4): 426—43().
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Bureer, [., Gochfeld, M. & Muriay, B.C.,
1991. Role of a predator’s eye-size in risk
black
Ctenosaura simihis. Anim. Behav.
47 1—476.

perceptiont by basking ignarna,

12:

Burger, |., Gochfeld, M. & Murray, B.C.,
1992, Risk discrimination of eye contact
and directniess of approach in black fgnanas
(Crenosaura similis). . Comp. Psychol.
106(1): 97—101.

Tim LOw IS A BRISBANE-BASED
ENVIRONMENTAL CONSULTAN I AND
NATURALIST, WIHO HAS CONTRIBUITED
1O THE DISCOVERY OF SEVERAL NEW
GECKOES AND SKINKS.

A young frilled Lizard (Chlamydosaurus kingii)
perched on a tree will freeze to avoid detection
from humans and other predators.
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~ AGiant Burrowing Frog living up to its name. [!
- This species uses hardened areasrgl; its feet to

‘corkscrew’ backwards into the ground. They

< usually dig just deep enough to téveut‘mselves.
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T WAS A WARM, DRIZZLY NIGHT

and [ was driving along one of

the dirt roads that cut through

Eden’s torests. There, sitting in

the middle of the road, was a
Giant Burrowing Frog (Helcioporus aus-
traliacus). 1 hopped out of the car, keep-
mg the frog m the centre of my head-
lamp beam. It was only as [ picked 1t up
that I remembered the large. black
spines males have on their thumbs. Too
late! The trog thrust out its arms and |
velped m surprise. This ume 1t only
managed to scrape the skin of my
thumb. but other male Giant Burrow-
mg Frogs (and occasionally rescarchers)
are not always so lucky. The odd hole in
the hand. though, 1s a small price to pay
tor learning about these elusive and
beautitul animals.

A tist-sized, blue-greyv, warty-looking
trog with vellow spots and jewel green
eves would seem to be the sort of trog
that would be easily noticed: indeed, in
1795 the Glant Burrowing Frog became
the second Australian trog to be otheial-
v described. Add the intriguing pres-
ence of the spines on the hands and a

range of calls vou don’t quickly torget,

and voud think scientists would have
spcnt' more time finding out what th-is
tfrog does for a living. However, this
amphibian remains one ot the least
known ot all the frogs m south-castern
Australia. The reason tor this 1s simple.
You just about never see or hear a Giant
Burrowig Frog on your normal wan-
derings. Giant Burrowing  Frogs are,
however, tound n torests subject to log-
know

and | curious to

whether this disturbance to their envi-

ging was
ronment attects them—hence the rea-
son for me driving along wet torest
roads at mght.

Grant

F YOU HANDLE

Frogs, one of the first things you will

Burrowing

notice is their array ot defensive strate-
gies. Individuals first make themselves
look Dbigger than they really are by
drawing air into their lungs and putiing
themselves up. They also trn them-
selves side-on to the threat and stand on
tippy-toes  to  heighten this effect.
Hopetully. the predator will think the
tfrog too big to eat and leave it alone. If
that doesn’t work, mdividuals can pro-

duce a sticky, white secretion trom the

When threatened, a Giant Burrowing Frog will usually stand on its tippy-toes and present the broadest
side towards its attacker. This will hopefully make the predator think the frog is too big to eat and so

leave it alone.
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glands on thewr skin (which gives them
their warty look). This substance has
the texture of woodworking glue and is
presumably  toxic, although no  rests
have been done to contirm this. It the
predator tries to bite the trog, it may be
discouraged when 1t tastes this hiquid.
However, it that also tails, as a tinal
option a Gilant Burrowimg Frog can
produce the most amazing, almost elec-
tronic-sounding call like a whining Cac,
although much louder. This ¢all should
convince most predators to leave che
tfrog alone. Throw i the spines, and

vou have a trog that any predator should
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think twice about before trying to eat it.

Breeding 1s a potentially hazardous
affair for the males. They arrive at their
local breeding stream to find a site from
which to call and atoract a mate. This
calling site can be amongst vegetation
or debris by the water or, more usually,
a burrow in the banks of the stream.
Males may call at any tume i response
to ramfall, although summer and
autumn appear to be the favoured sea-
sons. The call 1s an owl-like hoo-hoo-
hoo-hoo-hoo repeated on a regular
basis (and is the reason why the species
15 also sometimes known as the Eastern
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Owl Frog). Females are drawn to the
calhng males and, 1t they hke what they
find, will lay their eggs in the burrow
or in vegetation adjacent to the stream.
This s all straightforward enough, but
there appears to be a premium ftor good
calling sites, and males are willing to
hght to get the best ones.

Observations of male Giant Burrow-
ing Frogs indicate that they follow sim-
ilar rules to most other frogs when it
comes to occupymg territorics. It a
male wants to move mto an already
occupied site, he will call in response to
the resident male’s call. Larger males

The Giant Burrowing Frog has rather warty skin,
which gives it a somewhat toad-like appearance.
Indeed, people in western Sydney who are lucky
enough to find one often mistake it for a Cane Toad.
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have deeper calls, and this should be
enough for most males to decide who
would win a physical encounter. It nei-
ther male 1s willing to back down, indi-
viduals might issue a territorial call,
which 1s a drawn-out and rising
whoooop. If this is still not enough to
convince one male to leave, a fight can
break out. Fights tor calling sites occur
I many species of trogs and they are
almost alwavs relatively harmless bouts
of wrestling where the opponents try to
tire each other out. However. fights
between male Giant Burrowing Frogs
appear to be much more serious. Those
large spines can be used to good ettect.
The scars on the sides ot captured trogs
indicate that males rake the spmes along
their opponents and shice into the skin.
The loser may possibly lose his life as
well as the breeding site. Such a severe
penalty ftor contesting a calling site is
rare 1n frogs around the world and
unknown i other Australian trogs.
The tadpoles too are quite spectacu-
lar. 1 call them big blue bombs. They
grow to about the size of'a man’s thumb
with a thick tail, and are coloured grey

THE SCARS
on the sides
of captured frogs
indicate that males
rake the spines
along their opponents
and slice into
the skin.

to grev-blue. The eggs might be laid
mto a burrow. but the tadpoles are
washed nto the stream when rainfall
raises the water level and they end up 1n
whatever pools remain. These tadpoles
grow slowly on a dict ot algae, and the
pools need to be nearly permanent as
the tadpoles take between three and 11
months to grow trom the egg stage to
the point where they metamorphose
mto a tully tledged froglet. They then

head oft into the ftorest and grow up on

a diet of just about any invertebrate they
can catch, cluding spiders, centipedes
and bulldog ants.

Morphological and genetic work on
individuals  trom various parts of the
Giant Burrowing Frog’s range indicates
there are distinct northern and southery
populations that are probably two dif-
terent species. The northern ferm js
associated  with sandy soils from  the
forests near Gosford, north of Sydney,
to the Narooma arca, while the south-
ern form extends down mto Victoria
on soils derived from metamorphic
rocks. More 1mportantly, while the
northern form has a number of popula-
tions 1 natonal parks and nature
reserves, the southern frog has rarely
been recorded in any sort of conserva-
tion reserve. Rather, the majonty of
southern Giant Burrowing Frog records
are trom lands subject to human distur-
bances, particularly torestry operations.

My work on the southern frogs com-
menced 1 1998 and has involved surgi-
cally implanting radio-transmitters nto
some of the frogs we find 1 the torests
southern New South

near Eden, m

adpoles of the Giant Bu r i Fr r T f r k r r h this sta e
T rmrow ng I 1
0g grow SIOW|V' his melamorphosmg roglet has p Ohahly taken a year to reach thi g
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When searching for Giant Burrowing Frogs on
the road, the best feature to look out for is their
white tummy.

Wales. Tracking individuals with a
telemetry receiver through the forest
atter thev have been released has pro-
vided me with information to assess
how forestry-related activities might
atfect this trog and to decide what pro-
tective measures might be implemented
to reduce any possible negative ettects.

ONTRARY TO the commonly per-
Ccei\'ed mage of trogs, Giant Bur-
rowing Frogs do not spend much ume
near water. In fact, except when breed-
mng. just about none at all. Previously.
these trogs had been tound hundreds of
metres from obvious water sources, but
this was alwavs when it was raining and
there was no indication that they did
not head back to a stream when 1t start-
ed to dry out. | have now tollowed
southern  Giant  Burrowing  Frogs
through long dry spells and they have
shown no mnclination to return to the
moist streamside areas. They are equal-
ly as likely to be found on the driest-
looking ndge-top as anywhere else.
Frogs | have tracked for several months
all exhibit a similar pattern of activity.
For many weeks they wander around n
an area of only a few hundred square
metres, then over about one week they
move several hundred metres, in a rela-
tvely straight line, to a new patch of
forest where they again settle down.
Hence, any given area appears to be
used as a residence for only a limited
period of time, although 1t is possible
that individuals might eventually return
to a previously used site as the seasons
pass.

Males may use deep burrows i the
banks of streams during the breeding
season, but at any other tme mdividu-
als will just corkscrew straight down
mto loose soil where they sit and hide
only one or two centimetres below the
surface, ready to emerge tor the next
mghts hunting. They can be seen sit-
ung at the entrance ot these temporary
burrows at the start of the evening. It
conditions become too dry to emerge,
they burrow deeper and deeper to get
away from the dry top layers of soil. So
far we have found them to a depth of
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Heleioporus australiacus

Classification
Family Myohatrachidae. One of 6 species. of Heleioporus. Also known as
Eastern Owl Frog.

Identification

Adults grow to 100 mm, with males, on average, heing slightly larger than
females. Stocky body and warty skin, with warts capped by tiny black spines.
Males have enlarged forearms with spines on fingers and 1 very large spine at
base of each thumh. Blue-grey to brown on top and white or cream underneath,
with varying degrees of yellow spotting on sides and back of legs. Tadpoles
reach 80 mm and are grey or blue-grey in colour. Tadpoles take 3-11 months to
reach metamorphosis.

Distribution
Found along coast and adjacent ranges from Gosford area of NSW down to
eastern Vic.

Habitiat

Native vegetation including heathland, dry open woodlands and dry sclerophyll
forests. Also found in wetter forests in southern NSW and Vic. Found in areas
with loose soils suitable for burrowing.

Reproduction

Main breeding season Sept.—Apr. hut males may call year-round. Males call
from burrows (usually) to attract females. Clutch size 750-1,200 eggs. Calling
and breeding usually occur around ephemeral streams, but ponds and
permanent streams also used. Eggs laid into burrows or vegetation adjacent to
water.

Status
Listed as ‘Vulnerable’ in both Vic. and NSW. If southern population declared as

separate species, status may be reviewed.
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25-30 centimetres, but it seems likely
they will go deeper if there 1s a pro-
longed dry spell.

When [ started radio-tracking, I was-
n't sure how trogs would use the land-
scape atter logging operations had taken
place. Around Eden, about 30-50 per
cent of any logged area is lett undis-
turbed. This may be i the torm of
retained streamside corridors to protect
water quality, as occasional between-
catchment connection corridors, or as
patches specifically for wildlite to use.
Tracked frogs nmught have remained
almost exclusively within the retained
vegetated areas. However, 1t turns out
that Giant Burrowing Frogs often move
mto the logged areas, even very recent-
ly logged torest patches where regener-
ation ot the vegetation has barely start-
ed. Maybe these frogs can stay in logged
habitat because they can just burrow
down mto the ground when they need
shelter. Other species of frogs that hide
i vegetation will probably not venture
far, or often, into the disturbed areas
until more advanced regeneration pro-
vides them with shelter sites. How long
these other frogs wait betore they move
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GIANT BURROWING FROGS
o fte move into
logged areas,
cven very recertly
logged forest patches.

mto logged patches 15 another subject
ripe tor research.

The information gained so tar has
posed mteresting questions  regard to
the conservation of Giant Burrowing
Frogs in the torestry environment. Tra-
ditionally, conservation of  trogs s
achieved by leaving the breeding
streams and ponds, and their bordering
vegetation, undisturbed. Retaming such
‘bufter zones™ to protect breeding habi-
tat remains very important tor the con-
servation of all frog species, but just

how ettective it would be tor Giant

Burrowing Frogs, which spend most of

their life away from water, is unknown,
Currently 200-hectare undisturbed pro-

tection zones are set i place around any

The male Giant Burrowing Frog (left) can be
distinguished from the female by its relatively
larger forearms and the obvious black spines.

sightings of this frog, but again the ettec-
tiveness of this conservation measure for
this particular species remains to be test-
ed. Also unknown is whether retaining
large undisturbed patches of torest is
essential tor the survival of the Giant
Burrowing Frog in torestry areas. Indi-
viduals are willing to move into the
logged torest patches and this suggests
that maybe they can survive well
enough in a mosaic of logged areas
interspersed  with smaller  unlogged
patches connected by unlogged cormn-
dors.

Giant Burrowing Frogs nced to be
tollowed for even longer periods
logged arcas to see Just how well they
fare compared to trogs living in undis-
turbed torest patches. Other frog species
also need to be investigated to see how
they cope with forestry  disturbances:
Atter all, protection measures must be
adequate tor all species in the area. Plan-
mng for these studies is already under

way. In the meantime, we're delighted
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that this elusive trog can sull be scum-
bled upon n the forests around Eden,
and the aim tor biologists like mvself is

to keep 1t that way.

FURTHER READING
Barker, J.. Grige, G.Co & Ipler, M.,
1995. A field guide to Australian trogs.

Surrey Bearry & Sons: Sydney.

Daly, G., 1996. Obscrvations of the cast-
ernowl frog Heleioporus australiacus
(Amura: Myobarrachidae) in sonthern New
South Males. Herpetotauna 26: 33—42.

Lemckert, L., Brassil, 1) & McCray, K.,
1998. Recent records of the giant burrowing
frog (Heleioporus australiacus) frome the
far south coast of NSI! Herpetofauna
28: 32-39.

Reesei, [, 1996, The castern owl frog,
Heleioporus australiacus. Pp. 35—64 i
Threatened trogs of New South Wales:
habitats, status and conservation, ed. by
H. Ehmann. Frog and Tadpole Study
Group of NS Sydney.

FRANK LEMCKERT 1S A RESEARCH
OFFICER AT THE FOREST RESEARCH
AND DEVELOPMENT IIVISION, STATE
FORESTS OF NEW Soutit WALES. HE
IIAS BEEN STUDYING THE BIOLOGY OF
FROGS SINCE 1986 AND 1N 1995
STARTED RESEARCH INTO THE IMPACTS
OF FORESTRY ACTIVITIES ON FROGS.

A rare sight! A male Giant Burrowing Frog in the
water. This usually happens only when males are
looking for or defending a calling site.

Giant Burrowiny Frogs have heautiful jewel-green eyes that can only be fully appreciated when they are seen up close.
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T WAS GETTING LATE IN Iiil
atternoon. and we were some-
what frustrated  because  we
hadnt been able to tilm our
quarry under water. I was with
a Japanese film crew on a 12-
metre catamaran, searching for the elu-

sive Dugong (Dugong dugon). We had

motored and sailed up the east coast ot
Dirk Hartog Island on the west side of

Shark Bay, oft” Western Australia, and
had come across a herd of 12 Dugongs.
We managed to photograph them from
the crow’s nest, looking down into the
water, but underwater visibility was
only a couple of metres and filming was
impossible.

The herd was moving north m the

The Tiger Shark is a formidabie p
and, of course, marine mammals.
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deeper water on the edge of a seagrass
bank. some 300 metres oftshore from
the island. Suddenly our L‘;lg't‘—t‘}/(“d
skipper spotted an unusual ‘hunllp' m
the shallow water, close to the island,
several hundred metres away. Was 1t a
turtle or perhaps a dead Dugong? As we
watched, we saw that cvery now and
again there was some splashing. Could
it be Dugongs mating? What an oppor=
tunity—high-quality  tootage of wild
Dugongs mating  had  never been
obtaimed.

The draught of our vessel prevented
us from approaching closer than 200
metres, so five of us clambered into the
small inflatable dinghy, clutching our
camera equipment. We motored a short

redator and feeds on a wide variety of items, including crabs, gastropods, jelly fishes, bony fishes, turtles, rays. other sh

distance to place ourselves Upwingd o
the disturbance, and then sl()wly drifted
and rowed towards the ‘hump’_ Our
excitement increased as we realised 3
was a Dugong, and very much alive
Fvery so often it would lift its ] clea
of the water. The wind was pushing us

closer and we were no more thyy o1}

) d }]Uge |
black shape launched itself clear of the

water, sinking 1ts teeth into the flesh of
the animal. In no time at all more huge
black shapes were invcstig;ltmg our
dinghy. “Sharks, sharks!” the cry wey

metres from the Dugong when

up, and there was panic aboard our
pint-sized vessel as the fin of a foyur.
metre Tiger Shark (Galeocerdo cuvier
scythed its way towards us and under

arks

> NG
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(Top Right) A Tiger Shark attacks the Dugong in
the shallows of Shark Bay. (Middle Right) The
Tiger Shark rolls belly up as it feeds on the Dugong
carcass. (Bottom Right) Caught in the light of the
setting sun, the Tiger Shark carves another feed
from the Dugong carcass.

the dinghy: This was too close for com-
tort—especially since  the water  we
were i was only a metre deep.
However, the sharks circled back to
their prey. and again launched them-
selves at the poor Dugong. Witnessing
this trightening spectacle only a few
metres awayv, [ was overcome with a
sense of awe. As we contemplated the
danger of our own situation, I won-
dered 1t my companions could really
appreciate their mcredible good  ftor-

tune.

HE NAME SHARK BAY 1s attributed
Tto the English explorer William
Dampier who. having arrived here n
1688, wrote “The Sea-fish that we saw
here are chietly sharks. There are abun-
dance of them in this particular Sound,
that | therefore give 1t the name of
Shark’s Bay.” His crew caught and ate
many of the sharks. About one particu-
lar shark he noted “lts Maw [stomach]|
was like a leather sack in which we
tound the Head and Bones ot a Hip-
popotamus; the hairy lips of which
were still sound and not putretied, and
the jaw was also firm out of which we
pluckt a great many teeth, 2 of them 8
inches long.” What he was describing of
course was the head of a Dugong, with
its distinctive tusks. And the shark
would have been a Tiger Shark, as these
are really the only sharks found i the
shallow waters of the north-west that
would be big enough to consume a
Dugong. So Dampier and his crew
were the first European explorers to
document the eating of a Dugong by a
Tiger Shark in Shark Bay.

It seems quite extraordinary that this
huge embayment, full of shoals, named
because of 1ts huge numbers of sharks,
should also be home to a large popula-
tion of seemingly defenceless Dugongs.
How do these gentle herbivores survive
and raise their calves in an environment
Where sharks abound?

The Dugong is indeed an enigma, the
subject of myth and legend. It is best
known to many as the animal that gave
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Dugonas congregate in castern Shark Bay

to_feast on the lush growth of seagrasses.
This is the only area that mating behavionr

lias been observed.

rise to the mermaid myth, One can
only surmise that the vision of mariners
i days of old was distorted by scurvy,
dehydration. or the demon drink, for
them to have conceived the Dugong as
a maiden i disguise.  Granted,  the
naked hide of the Dugong is virtually
hairless. giving it a certain human qual-
iy, But as we were soon to discover,
their skin is far tougher than human
tlesh.

Shark Bay lies in a tansiion zone
between temperate and tropical waters.
[t 1s at the northern hmit ot the com-
mon wire weed Amphibolis antarctica, a
cold-water species that grows prolitical-

Iy throughout much ot the bay and pro-

Dugony
Dugong dugon

Classification
Order Sirenia, family Dugongidae.

Identification

vides winter grazing tor the Dugong.
On the eastern coast of the bay 1s the
massive Wooramel seagrass bank, cover-
ing an area of 1,000 square kilometres.
The bank supports tropical scagrasses
including the Dugong’s tavourite salad
wtem—~>Halodule  wninervis.  Dugongs
don't just eat the leaves ot these sea-
grasses: they tear out the whole plant
from the seabed, consuming the nutri-
tious roots and rhizomes as well. When
teeding in this way, the Dugongs leave a
trail of silt drifting away on the tide,
which gives away their presence.
During  the  summer  months,
Dugongs congregate i eastern Shark

Bay to teast on the lush growth of sea-
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Rotund grey mammal with horizontal tail fluke, growing to 2.4-3 m in length.
Large hairy muzzle, with nostrils on top of head. Sizeable tusks (up to 15-20
cm long), which erupt in adult males but only occasionally in females. Paddle-
like pectoral fins. Female’s mammary glands located in the ‘armpits’ and large
teats protrude.

Distribution

Indian Ocean (east and west coasts, including Arabian Gulf, Red Sea and East
Africa) and Western Pacific Ocean. Found throughout northern Aust. waters
from Shark Bay in the west, to the waters of the Great Barrier Reef, and as far
south as Moreton Bay in the east.

Biology

Underwater herbivore that feeds primarily on seagrasses. Produces one calf
about every 3 years or so. Thought to give birth mainly in second half of year.
Life span up to 70 years.

Status
Reduced to small populations throughout much of its range. Listed as
‘Vulnerable’ by IUCN. Northern Aust. is its stronghold.

grasses. This is the only area that mating
behaviour has been  observed.  As
autumn approaches, the seawater tem-
perature falls dramatically in the bay, and
the Dugongs move in search of warmer
water. By mid-winter., large numbers of
Dugongs graze on the chnphibolis sea-
grass beds to the cast of Dirk Hartog
Island. This western side of Shark Bay 1s
warmed by the intlux of oceanic warm
water brought south by the tropical
l.ceuwin current.

My carly experiences with Dugong
all occurred 320 kilometres to the north
of Shark  Bay.
North-West Cape and the town of

tirst 1

m the waters .ll‘\\ll”d

Exmouth. My CNCOUNTEr Wy

memorable one. Late one winter after

F |




noon, | had returned from a fishing trip
in Exmouth Gulf. Friends on the beach
informed me that a Dugong was tan-
gled in a mooring line, and had been
there for several hours. It was in danger
ot drowning. They had decided that
since | was a diver, I might be able to
free the animal. Clutching a knite, |
ventured out to inspect it and see what
could be done.

There to my surprise was a tiny new-
born baby Dugong, the smallest I have
ever seen, cuddled up beside its captive
mother. In the fading light, the baby
appeared alabaster white. It swam from
one side of its mother to the other,
playing hide and seek with me. The

mother had a mass of thick mooring
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rope twisted around the base of her tail.
My mitial attempts to cut the rope were
unsuccesstul, and with the powertul
thrashing of the tail 1 only succeeded in
cutting my own hand. However, even-
tually | succeeded, and it was a reliet to
see the mother head out into the waters
of the gult accompanied by her calt.

In spite of several expeditions to
search for them, it was some years
betore | encountered Dugongs agaim. It
was not until | swapped my noisy
powerboat ftor a sleek sailing trimaran
that I found there were plenty of
Dugongs, often within just a few hun-
dred metres of the boat ramp. | spent
many hours observing and attempting

to film them. Visibility in the waters of

A photographer’s dream: this mother and calf
Dugong swam right up to the author in the crystal
clear waters of Ningaloo Reef. Dugongs give birth
only about once every three years and the calf
stays with the mother until it is almost her size.
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From the air, Dugongs in Shark Bay can easily be spotted feeding on seagrasses.
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The Dugong uses its bristly upper lip 1o find

: el
and dig up seagrasses in the muddy hegs. i

Exmouth Gulf was often a pr()blem’b
I soon found Dugongs in the el
unexpected places, such as outside the
reef on the west coast of N()“}L\Xle;
Cape in crystal clear water over the
coral. There are no seagrasses here and

is truly the home of large predaton
sharks. It was here that | SUCCGGdei{
eventually in photographing a mghe
and calf at close quarters.

The 1mmportance of the WeSt-Coag
Dugong population becomes ever mop,
apparent. Throughout most of it rang
from east Africa to Vanuatu, the Dugong
is now rare. The problem with g
Dugong is its low tecundity, giving birg,
only once every three years on averag
The Dugong calt swims with its mother
until it 1s almost as large as she is, whey
it is fnally  weaned and replaced b
another newborn. The species struggles
to maintain its numbers even i the beg
circumstances. and cannot cope wi
pressures such as overkill or habitat loss

Even though Dugongs are protected
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Once the tail was removed by the Tiger Shark, the
Dugong was an easy targetand was soon

decapitated.

there has been a dramatic decline in

their numbers on the urban coast of

Queensland. This has been attributed to
a range of tactors including overkill
from Indigenous hunting, animals being
accidentally drowned in commercial gill
nets and shark nets, and habitat loss.
The combmation of torrential cyclonic
rams and excessive land clearance for
agriculture has resulted 1 icreased sil-
tation of the seagrass beds. In areas hike
Hervey Bav

emaciated carcasses of

starved animals have  washed on

shore. There 1s the potential for the

up

same disasters to occur in Shark Bay.
The waters of the Wooramel seagrass
bank are in the estuary of the Wooramel
River, which tlows through station
country that has been degraded by
cyclical drought and  overgrazing.
Thankfully, cyclonic rains are infre-
quent. Farther north in Exmouth Gulf,
when Cyclone Vance (the most power-
tul Australian cyclone on record) hit in
1999. heavily silted waters caused mas-
sive coral destruction and it is likely that
seagrasses were also destroyed.

So WHAT BECAME of our shark-attack
victim off Dirk Hartog Island? The
sharks continued their assaults for sever-
al minutes but then our proximity
seemed  to frighten them away. The
presence of nipples below the pectoral
fins revealed that this was a female and a
very sick one. She had a bloated gut,
which was possibly caused by a bowel
obstruction. The Dugong headed for
deeper water, but all attempts to dive
were hopeless, as her balloon-like gut
kept bringing her straight back to the
surface.  Studies by Mike Heithaus
(Canada’s Simon Fraser University) on
the behaviour of sharks and dolphins in
Shark Bay have shown that the shallow
waters are the main hunting grounds for
Tiger Sharks and the main feeding
grounds for the dolphins and turtles on
which they regularly prey. Perhaps the
bugong thought there might be satety
in deeper water.

. Our observations gave us an insight
o how the Dugong defends itselt.
The initial shark attack was directed at
NATUR
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the tail of the animal in an attempt to
mmmobilise 1t. In response. the Dugong
lifted its tail high out of the water. The
shark could then only attack the torso
ot the animal, but it found it difficult to
get 1ts mouth around such a bulky
object. The Dugong then did ‘barrel
rolls’, spimning its body around using its
pectoral fins, so the shark lost its grip.
We had no idea how long the attacks
had been going on for, but remarkably
the body of the Dugong was still intact
and, although covered i deep scratch-
es, the skin had not been penetrated to
any depth, a testimony to the toughness
of its hide.

As the sun sank towards the horizon,
it was not long betore the sharks
returned. They continued their attacks
on the Dugong’s tail and eventually suc-
ceeded In removing 1. Once 1t was
immoblised they went in for the kill,
attacking the throat. The feeding frenzy
continued, but the large sharks stll had
trouble getting a purchase with their
teeth on the rotund torso of the
Dugong. Thrusting their heads from
side to side, they slowly carved up the
remaining carcass.

What we had witnessed was cuthana-
sia i action. In the wild, there 1s no
place tor the nfirm. It an animal doces
not recover quickly from illness, it will
be destroyed. This ensures the survival
of the fittest, the young and the strong.
As we motored south that nmight to seck
a safe anchorage, we reflected on what

a remarkable day 1t had been, and how
privileged we had been to witness such
an extraordinary event; an event that
had also given us some answers to the

enigma of the Dugong.

FURTHER READING
Marsh, H., 1997. Going, going, Dugong.
Nature Aust. 25(9): 50-57.

Marsli, H.K., Eros, C., Corkeron, P &
Breen, B., 1999. A conservation strategy

for dugongs: implications of Australian

research.  Mar.  Freshw. Res. 30:

979-990.

Preen, A. & Marsh, H., 1995. Response
of dugongs 1o large-scale loss of seagrass from
Hervey  Bay, Queensland,  Australia.
Wildl. Res. 22: 507-519.

Williawson, J. (ed.), 1939. A voyage to
New Holland by William  Dampier.
Argonaut Press: London.

D GEOIF TAYILOR 1S A WESTERN
AUSTRALIAN MEDICAL PRACTITIONER
WO HAS MADE TIHE STUDY OF MARINE
ANIMALS A MAJOR PART OF IS UIFE.
HE 1S BEST KNOWN FOR IS
RESEARCIH INTO THE WHALE SHARKS
AT NINGALOO REFF (SEE NATURI
Aust. AutumnN 1990). WHEN NOT
PURSUING WIALE SHARKS, HI
SEARCLHES FOR DUGONGS AND HAS
CAPTURED UNIQUL VIDEO AND
PHOTO IMAGES OF BOTH SPECILS.
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or tropical mangrove torests ot Australa-
sta and the South Pacitic. where copious
amounts ot moisture and
favour the use of incubation mounds.
The Malleetow!] (Leipoa ocellata), how-
ever. nhabits the arid mteror ot Aus-
tralia. The use of incubation mounds in
such a dry environment requires this
species to play a far more active role
the maintenance of its complex and
mtricate nest—a dome-shaped structure
usually about three metres wide and a
metre high.

The Malleetowl] has undergone a sub-
stanual decline since European settle-
ment and the species 1s now seriously
threatened. Land clearance has been the
main cause of the Malleetowl’s demise,
but other contributing threats include
competition from stock and feral herbi-

leat” litter

vores tor tood, altered fire regimes, and
predation by Foxes (Filpes vulpes). We
have been studymg Malleetowl n an
attempt to find a way of saving them
from extinction. One very disconcert-
ing finding ot our rescarch is that Foxes
kill most Malleetowl chicks within their
first few weeks of lite.

THE MALLEEFOW1 IS a chicken-sized
bird weighing about two kilo-
grams. Pair bonds form at about two
vears of age and are mamtamed for hite,
often over 12 vears. During this time, a
pair may produce more than 150 chicks.

Much of about
Malleetfow] nesting habits comes from

what we  know
landmark studies undertaken during the
1950s by Harry Frith (while at the
CSIRO). More recent studies, particu-

Malleefowl, both young and adults, roost in the outer foliage of tall shrubs and trees. Males often roost in

trees within ten metres of their mound.
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larly those undertaken by Roger Sev-
mour (University of Adelaide) and Ins
co-workers, have revealed the physio-
logical tricacies  that allow the
Malleetow] to

teats.

achieve 1ts remarkable

The nesting season begins in augumn
when the male digs out the centre of 11
old mound to torm a crater about on=
metre deep. He, or another pair, mit
have used this mound the previous v::l'
son, or 1t may not have been used for
decades. Only rarely will a male forg?
renovating an existing mound in tavout
of constructing a new one.

Over the next few months the mak

il
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and his partmer scrape leaves, twigs and
small fallen branches, from within a 50-
metre  radius  of
windrows.  This

approximately one cubic metre in vol-
ume,

the mound, into

material, totalling
15 laboriously raked into the
crater, providing the fuel needed to heat
the interior of the mound.

Rainfall throughout winter is critical
for the incubation mound to operate
After
shower the male turns over the litter,

successfully. each  reasonable
aerating it and distributing  moisture
through it. This repeated turning accel-
erates the process of decomposition,

and aids compaction.
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The next stage 1n nest construction 1s
the formation of an egg chamber. In
spring, the male hollows out a pit in the
centre of the compacted litter. He then
fills this hole with a mixture of carth
and litter, and covers the whole struc-
ture with soil.

Egg laying usually begins in spring,
and continues until late December or,
with good rains, even February. In these
wetter years, a female may produce over
25 large-yolked eggs (35 eggs is the
most lad by a female in one season).
This prolific production of eggs 1s
remarkable given that the size ot the
egg 15 cight to ten per cent of the

The male Malleefow! has shaped the mound into a
dome to insulate the eggs from the intense solar
heat of a summer's day. The eggs were located in
an egg chamber about 70 centimetres below the
summit. Leaf litter around the mound is scarce as
much of it was raked into the mound during its
construction in the winter months.
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A pair of Malleefow! opening the mound in preparation for egg laying.
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Leipoa ocellata

Classification
Order Galliformes, family Megapodiidae.

Identification

Adults 2 kg, stand 440 cm high on robust, powerful legs. Sexes similar.
Back, tail and wings a mottled brown, black, grey and white; cream body;
grey head, neck and breast; rufous chin. Dark head crest, raised when
alarmed.

Distribution and Habitat

Broken distribution across southern mainland Aust. from coastal WA
through SA and north-western Vic. to central NSW. Semi-arid and arid
shrublands dominated by mallee eucalypts; also Eucalyptus and Callitris
woodland and, in WA, coastal heaths.

Breeding

Mates for life. Builds and maintains an incubation mound. Eggs laid in
spring and summer at intervals of 417 days. Clutch size dependent on rain-
fall. Typically, females lay 9-21 eggs per season. Eggs weigh 170-210 g.
Incubation about 62 days, 50-80% of eggs hatch. Chicks highly precocial

and live completely independently of their parents. Life span may exceed
15 yrs.

Diet
Generalist feeder, eating seeds, shoots, flowers, buds, invertebrates, lerps
and fungi.

Status

Vulnerable nationally and also in Vic., SA and WA. Endangered in NSW.
Near extinctin NT. Estimated population size in NSW < 300 pairs.

Threats

Clearing for cropping or pastoralism; grazing by stock, Goats and Rabbits;
frequent burning; predation by Foxes.

female’s body weight. Within a four-
month period, a Malleefowl may pro-
duce more than twice her body weight
mn eggs—an astonishing feat, consider-
ing the harshness and aridity of the
environment in which she lives. To sus-
tain this level of egg production, the
temale spends much of her day either
searching for food or resting to con-
serve energy.

The male, on the other hand, devotes
a large proportion of his energy to
working the mound, for he has chief
responsibility for maintaining the egg
chamber at the optimal temperature of
340 C.

decomposing organic matter is exces-

During spring, heat from the

sive and eggs left unattended 1n the
chamber would overheat and die. On
most fine mornings in spring and early
summer, however, the male lets excess
heat escape by digging out the mound
almost down to the level of the nest
chamber. He then quickly reforms the
structure before too much heat is lost.

In late summer and autumn, the male
adopts a completely different approach.
With little or no heat generated from
within the mound, the bird must now
use the sun to warm the eggs. In the
morning, the male flattens out the
mound, increasing its surface area and
exposing much of it to the sun’s rays.
Periodically throughout the day, he
scrapes the warmed surface layer of soil
back into the centre of the nest, so that
by late afternoon the eggs are once
again blanketed by a mound of warm
soil.

Usually by mid autumn, when it has
become too cold for the male to main-
tain the mound at the appropriate tem-
perature, he abandons it, otten digging
out the decomposed litter and discard-
g any remaimning egys.

So determined is the male to proper-

ly regulate the mounds temperature

that he will not open it on cold or rainy

days. even if the temale wishes to lay. !

Sometimes he even has to chase his

partner from the mound. Much of our

rescarch  has  involved

Malleetow] mounds to monitor the

NPWS officers collecting Malleefow! eggs from an
island of mallee vegetation isolated in a sea of
agricultural land. The eggs were later artificially
incubated and the young formed the basis of a
captive-breeding colony.
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progress of the eggs mside. On many
occasions we have had to endure sand
being kicked into our faces by a
Malleetowl mtent on covering the eggs
as fast as we attempt to uncover them.
Both sexes have temperature sensors
located m therr mouth, enabling them
to gauge the temperature of the mound
by taking a mouthful of soil from its
core. The birds also appear to have
some kind of in-built barometer. Dur-
ing winter, on days immediately betore
and after the onset of ram, many captive
birds will embark on a flurry of acuvi-
ty, raking leaf litter into their mounds.

a8

Keepers at Western Plains Zoo failed to
elicit the same response when they
added copious amounts of water to the
birds’ leaf htter, mdicating 1t 1s not
water as such that sumulates the birds
mto action but something else—per-

haps a change m air pressure.

S DIFFERENT as the Malleetow] nest
Ais to that of conventonal birds, so
too 1s the Malleetowl egg. The typical
avian egg has a shell pertorated by
cylindrical  pores  that allow the
exchange of gases between the embryo

and the outside atmosphere. This typi-

The female lays an egg deep inside the moyng
while the male looks on. After laying, the female
will leave the mound silently, in contrast to ¢he
frequent calling she made during the lead-up ¢
laying. The male will then cover the egg and
reform the mound.

cal egg also has an air sac. When the
embryo 1s ready to hatch, 1t punctures
the air sac (internal pipping) ang
begins to breathe through its lungs fo
the first time. The chorioallantos, 5
network of blood vessels and men.
branes lining the nner surface of the
shell and up until now the only means
of gaseous exchange, begins to shut
down. The changeover trom chorioal-
lantoic to pulmonary (lung) respiration
usually takes about one day. The chick
then chisels 1ts way through the shell
with 1ts egg tooth (external pipping),
flexes its body, and eventually frees
itselt” from the shell.

For buried eggs. like those of the
Malleetowl, adequate gas exchange is
potentially more difficult. Although
the nest chamber is exposed to fresh air
when the adults dig into it, the
decomposing leat” hitter usually means
that the air around the eggs 1s high n
carbon dioxide and low in oxygen
The structure of the Malleetowl] egg
has evolved to cope with the difticul-
ties associated with  gas  exchange
below ground.

Pores within the shell ot an egg facil-
itate the flow of carbon dioxide and
oxygen, but also allow moisture to
escape from the egg. Pores need to be
narrow to conserve water but this can
impede the tlow of carbon dioxide and
oxygen. Roger Sevmour and col-
leagues discovered that pores in the
shell of the Mallectowl] egg are conical.
not cyhndrical as in most eggs. with
the apex (pointy end) of each cone on
the mside of the shell. In the ealy
stages of development, the amount of
gaseous exchange needed to sustan
the embryo is low, so small pores are
adequate. As the Malleetowl embryo
grows, its need tor oxygen increases, 8
does its need to excrete carbon diox
ide. However the original pore size B
too small to cater for this increase
The Malleefow!
by

metabolic activity.

embryo  resolves  this  problem

absorbing calcium from the cggshell 4
it develops. causing the shell to chin

Lo a0l
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Malleefow! eggs are buried deep in the sand and leaf litter of the nest chamber. Eggs are laid at regular intervals through spring and summer. The first eggs are
laid at the base of the chamber with later eggs being progressively deposited towards the top. Although the Malleefow! is about the same size as a domestic
chicken, its eggs are approximately three times the size of chicken eggs.

(and the bones to strengthen). As this
thinning proceeds, the conical-shaped
pores of the shell are continually trun-
cated, thereby enlarging the internal
opening of each and increasing the rate
of gaseous exchange. Although the larg-
er-diameter pores have the potential to
increase the rate of water lost from the
egg, this loss is limited by the high rela-
tive humidity (often over 75 per cent)
withmn the egg chamber.

Malleefowl also differ from typical
birds in
Malleefowl eggs do not contain an air
sac, so there is no internal pipping. Nor

their mode of hatching.

15 there any external pipping. Conse-
quently, the Malleefowl chick must
switch from chorloallantoic to  pul-
monary respiration as soon as it breaks
the shell. The Malleefowl embryo
develops within the egg with its back
arched, 1ts head resting on its chest, and
its feet tucked up under its body. To
rupture the shell, the embryo stretches
violenty by simultaneously straighten-
g its back and extending its legs. The
eggshell shatters and the chick’s head

N
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TO RUPTURE THE SHELL,
the embryo stretches
violently by
simultaneously
straightening its back
and extending
its legs.

rears up to take its first breath. This is a
critical time for the embryo. It the lungs
are not functioning suthciently, the
chick dies.

Omnce free of the egg, the chick must
dig 1ts way out of the mound through
soil up to a metre deep. This can take
from two hours to as long as two days.
The chick pops 1ts head out of the
mound and opens its eyes for the tirst
time. It may rest here a while before 1t
extricates itself in a putt of dust to wob-
ble oft the mound, often stopping to

rest under a nearby bush. Within min-
utes, the chick is able to walk properly
and peck at seeds and passing inverte-
brates. A tew hours later it can flutter,
and within a day 1t will be tlving strong-
ly. Malleefowl chicks live completely
mdependently of their parents.

Crocodiles share a similar incubation
strategy with Malleefowl (tor example,
use of incubation mounds, large-yolked
egys, precocial young) but the resem-
blance 1s superficial and comeidental,
and 1s not an indication of a close evo-
lutionary link between reptiles and the
megapodes. Indeed, evolutionary biolo-
gists believe that the megapodes are a
modern family of birds of relatively
recent origin, and that the methods
they use to mcubate their eggs evolved
from the typical strategy of using body
heat.

HERE 1S NOTHING EASY in the life
Tof;l Malleefowl. The adults endure
a long and laborious breeding season n
some of the harshest environments m
Australia.  Young Malleetowl have it
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A Malleefowl treats itself to a dust bath while resting during the heat of the day. The bird's plumage mimicks the colours and patterns of its mallee habitat.

tough from the moment they hatch.
Having dug their way up through the
mound, the chicks must find food and
avaid predators totally unaided by their
parents. Regardless of these hardships,
Malleetowl] have survived tor millions of
years, evolving an elaborate and unique
nesting procedure to cope with the
nterior ot this country as it changed
from Juxuriant forest to semi-arid
shrublands dominated by mallee euca-
lypts.
Despite  their past  resilience,
Malleefowl have declined appreciably in
number gjce European settlement of
AUS(I'.;I]i;l, Their camoutlage and habit of
emaining motionless when threatened
he]ps_ﬂg“imt aerial predators, but is not
g0 ffffectivc against mtroduced mani-
malian predaeors such as the Fox, which
: ‘0 easily sniff then out.
Intensive ground-baiting of Foxes has

A .
Malleefow| chick emerges from the mound after

iggi :
Yging through a metre or so of soil. Its journey

"om the pesy
chamher has taken up to two days to
Complete, AL y

met with imited success in protecting
Malleetowl. However, baiting trom the
air 1 addition to ground-baiting has
significantly improved the survival rate
of Malleefow!] in parts of New South
Wales. This type of baiting needs to be
extended, as does the control of Rabbits
and feral Goats. Preventing the clear-
ance of what s lett of Malleefowl habi-
tat 1s also crucial 1f this truly unique
Austrahan 1s not to be lost forever.

The extinction of the prehistoric
giant  megapode  Progura  gallinacea
appears to have comcided with the first
wave of people arriving in this country.
There 1s some debate as to whether this
extinction was caused by humans or by
climate change. Whatever the case, we
should do everything that 1 necessary
to ensure that 15 cousm, the
Mallecfowl, does not disappear as .
result of the latest arrival of humanity.

FURTHER READING

Jones D.N., Dekker, RAR | & Rose-

laar, C.S., 19935, The megapodes.
Oxford University Press: Oxford.

Priddel, D. & Wheeler, R., 1997. Efficacy

of fox control in reducing the mortality of

released captive-reared malleefowl, Leipoa
ocellata. Wildl, Res. 24: 46 9—482.

Seymonr, R.S., Vieck, D., Vieck, C.M. &
Booth, D.I:, 1987. Water relations of
buried egos of monnd building  birds. ]
Comp. Physiol. Biol. [57: 413422,
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THE PRE-EUROPEAN AUSTRALIAN ENVIRONMENT WAS
A NATURAL CONSTRUCT OF A LONG HISTORY AND THE THINGS
WE ARE LOSING NOW WILL NOT BE RECOVERED.

PURESTATE

BY DAVID HORTON

|  AMES COOK, REFLECTING ON HIS FIRST IMPRESSIONS OF THE AUSTRALIAN CONTINENT

' and the relationship between Aborigines and the environment, wrote, “we see this

country in the pure state of nature, the Industry of man has had nothing to do with
any part of it.” He had no scientific evidence for this of course, no archaeology, no

ethnography, no ecology; it was just a gut feeling. After 230 years of accumulating scientific
evidence of all kinds, and a debate raging backwards and forwards, it is clear to me that °

Cook’s gut feehing was correct.

!Above) An Aboriginal campfire on the New South Wales coast. Such fires, seen from afar by explorers, were sometimes
interpreted as evidence of ‘fire-stick farming’. (Right) A tree burning after being set alight by lightning strike—the cause of
large numbers of bushfires in the past and today.
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What  Cook
landscape in which the forests and

was o oseemyg  was a
woodlands and heaths and  grasslands
and marshes and sand-dune vegetation
all occurred  pretty much  where  he
expected to see them. His keen eye
instinctively  analysed  mountains  and
hills and tlats. and their exposure to
winds, and the kind ot geology, and the
distance trom water, and he didnt see
anything 1 the vegetation that seemed
out of place. Nothmg anomalous that
might be the result of human activicy.
He couldnt have known anything

about the animals and their habitats,

FIRE IN THE EUROPEAN
mind meant people,

and they recorded not
only the simple
presence of smoke,
but also the number

of fires.

but would probably have assumed that,
it the vegetation was predictably in
place, the ammals living m  that
vegetation would be too. It was also
impossible for him to know that the
Australian fauna and flora had changed
over time, with the country being at
times wetter, and at other times drier,
than it was when he cruised past, but |
doubt this would have changed his
opmion. Nor should it have. Finally, he
could not have known that in the
distant past (perhaps up to 20,000 years
ago) there had been a range of giant
anmmals  (megafauna) that were now
I don’t know how he would

but

extct.

have viewed this  information,
when others discovered it, much later,
their opinmons  were  divided as to
whether the loss of these animals had
been due to excessive hunting by
humans or to climatic change.

Two centuries after Cook there is a

a4

popular behiet that he was wrong—that
Australia was not in a “pure state of
nature”; that  Aborigines caused the
extinction ot the megatauna, and that
the vegetation Cook observed was not
but
moditied by Aboriginal use ot fire.
Both

wrong.

\ x 7 HEN THE FIRST Europeans sailed
along  Australian  coasts,  they

were making  observations  with - po-

‘natural’ had  been  extensively

beliets, m my opmion, are

critical

mind. A

whether

tential  colenies 1

factor of course was there

were already people living here. They

couldn’t see any  obvious signs  of

habitation or other results of human

activity, so they tell back onto one of
the most fundamental signs of all—tfire.
Fire i the European mind meant
people, and they recorded not only the
simple presence of smoke, but also the
number of tires. Every camptire meant
the more

a group of people, and

camptires the bigger the population.
200t
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Many of our ideas about the past
d;})end on interpreting the
obs 3t

servanons  of  people who  saw

Australia iy,

the 18th century (or
earlier)

and carly 19th century. When
We ook at their records we have to

ke mto account what they knew
about the

S()111(‘.'

world and about Austraha.
have
fire 18

present-day  scienusts
that
Mentioned i

]1]68]]5

th .
Ought time

cvery
these carly records it
moreover,

bushfire,  and,

bushfires caused by Aboriginal burning,

NA
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In fact, most records (for example by
Cook) are simply ot camptires.

Other carly records that have been
used in highlighting the role of tire in
moulding the Austrahan landscape are
those

describing  the  vegetation  as

colonists and  explorers  pushed  out

from  Sydney Cove. Some  scientists

that
occasional

have  claimed these  carly
relatively
that

Aborigines  dehberately  used fire to

observations ot
clear arcas ot bush are evidence

clear the land. But such records must

Aboriginal use of fire to hunt or clear vegetation in
central Australia.




(Top) Logging is one of the many activities that are
continuing to damage the Australian environment,
almost to the point of no return.

(Above) ‘Control burning’ is the deliberate starting
of fires in order to prevent fires later—a useful
safety measure hut environmentally damaging.
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be used very cautiously. The explorers
were expecting to see ‘wilderness’, by
which they meant thick vegetauon, and
they were anxious to tind relatively
open arcas that would be suitable for
agricufture  and  put  considerable
emphasis on 1t when they did find such

an arca.  They didn’t understand (as

James Cook seems to instinctively have

done n a tume long before the scientitic
study of ecology) that there could be
considerable variation in the density of
vegetation as a result of differences n
soil, topography, ramnfall cte. Nor did

-y

they realise that fire was a natural Part
of the ecology ot Austraha (and hag
been for

millions  of years).

SOme
thought

that  the
observations ot clear areas suggest that

scientists  have
Aborigies moditied the environmeny
extensively by use of fire, to the exten
of clearing vast arcas and le;lving far
fewer trees than there are today, |
believe this is simply wrong, and ’that
such interpretations can only come
from a selective view of the evidence
and a misunderstanding of the nature
of the observations. In fact, of course,
today there 15 only a uny fraction of
the trees remaining that were present
200 years ago, and one of the great
conservation challenges of the 2lst

century 15 to halt and reverse the
destruction of forest and woodland
habitats.

I think there has also been a

considerable  misinterpretation of the
use of tire by Aborigines in the context
of the general extent of fire in the
Australian environment. Undoubtedly
Aborigines were much more relaxed
about fire than we are. Fires were a

frequent occurrence anyway because,
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Almost —every ume  there  was  4p
electrical storm, lightning would strike
wees and start bushtires. There were no
permanent  structures that  could pe
d;lmil?‘t'd" no houses that couldnt e
rebuil, no  livestock,  no
The people
themselves  were so mobile that fires

could be readily avoided. And areas

quickl}'

commercial operatons.

that had been burnt in the recent past
tended to be easier to move through
and later stll might provide some food
sources. They would eventually grow
back to what they had been before.
With mind,

Aborigines would have felt pertectly at

these  observations  1n
ease casually using fire to flush out

gqme, or  to clean  up  some
impenetrable forest, or even if the wind
blew sparks trom their campfires into
pearby bush.

But how many fires could occur in a
would

depend on the kind of vegetation that

particular area m  a  decade
was there. what the topography was
like, the chimate, soils and so on. That
is. fire (caused by both Aborigines and
lightning) m  Australia’s  past was
function of vegetation patterns, not the
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reverse. |
whether

doesn’t  much  matter
: fires were caused by lighthing
fire sucks, the frequency, and the
etfect, were the same. After all, you can
only have fires to the extent that the
vegetaon i a particular region will

or

permit. On average then, over 30.000
vears, the fire regime would have been
the same whether there were human
beings here or not. We should keep
this in mind when considering  the
vexed issue of control burning,

In Australia today there are houses
and livestock and  infrastructure  and
commercial operations and human life
to be protected. Burning the bush in a
controlled way in order to prevent
more serious fres later is probably a
necessity  where  houses and  other
structures have been allowed close to or
within  wooded But while 1t

might be a necessity, 1t 1S no  more

areas.

desirable than using a bulldozer to clear
a firebreak, and it should only be done
very sparingly. It is not desirable to
regularly burn every part of the bush in
the mistaken beliet that this was done
by Aborigines in the past. It wasn'.

and it conwol  burning 15 done

extensively, 1t will result in considerable
ccological damage. We need to live
within the Austrahan ecology, not wy
to totally dominate 1t.

UDWIG  LEICHHARDT WAS one of
Lthc rare  explorers who tried to
adapt to the Australian ecology rather
than dominate or 1ignore it. In 1844, at
about  the ume  Leichhardt  was
preparing for his expedinons, fossils
were found of giant herbivores unlike
any so far observed. Leichhardts view
was that this megafauna no longer lived
in castern Australia because of climatic
change m the past, but that he would
probably find them living in more
tropical iland areas as he headed north
and west. They werent bad guesses,
but he was a few thousand, perhaps
quite a few thousand, years too late to
see the giant wombat-like Diprotodon
wandering the mland plans. But his
first

guess, hke Cook’s, was right,

although  opinions  about this matter

Massive floods are one of the consequences of
the combined effects of increased greenhouse
gases and land clearing.
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have also fluctuated in the 160 or so
years since the fossils were tfound.

They have tluctuated tor a number of
reasons to do with both the nature of
the evidence (and lack of it), and with
the scientific and political environment
at different times. The debate has a
long and complicated history. but
essentially has centred on the relative
arrival and  taunal

dates of human

extinction:  what mechanisms there
could be for either human-induced or
environmentally induced extinctions;
and the nature of the archaeological
evidence tor the dates and for the
mechanisms of extinction.

After many excavations of sites with
megatauna, and  considering  all  the
tacts Dbefore me, | Dbelieve that
Aborigines had nothing to do with the
extinction of these giants. Extinctions
were not caused by excessive hunting
(mor could they have been over a
whole continent by hunter—gatherers
with spears), nor by the use of fire
(which, given the way in which fire
patterns are determined by vegetation
patterns, was probably httle changed

after human occupation). Instead, the

extinctions of the late Pleistocene were
the result of a change n climate, just as
the
the

chmatic  change  caused  all

extinctions that had occurred n
millions of years before human arrival.
The chmate in the late Pleistocene had
become extremely dry—bad news for
large animals that need a lot of water.
The last of the megataunal extinctions
when humans arived,

occurred not

but many thousands or perhaps tens of

thousands of years later, as research at
sites hke (Victoria)
Cuddie Springs (New South Wales) has

Lancefield and
shown. This comcides with about the
time that climate deteriorated.

Does 1t really matter what caused the
extinction of the megatauna?z  Well,
yes—although it happened long ago, it
has many implications tor present-day
attitudes to the Australian environment
and approaches to conservation.

The extinction of the Australian

megatauna, the result  of climate

change, was a very loud early-wake-
up-call. Now 1t 15 high noon, have we
heard the call? In the late Pleistocene
the biodiversity of Australia was high
the environment 1n good

and very

Pt

shape, thanks to the hght touch o

Aborigimal acuvities.  Even so, thy

change to a drier climate caused a large
and it

number of extinctions,

will
happen again. The way  Aborigipes
the

maintained environment (by

avoiding actwvities that would damage
1t),

biodiversity, 1s a greenprint for the

with the retention of trees and
future. It the effects of Greenhoyse
arrive when the environment 1s net
equipped as a result of our lack ef
maintenance, then the effects will be
greatly muluplied.

Some people believe that, for the Jast
50,000 been

constantly manipulating the Australian

years, humans  have

environment, causing vegetation
change and extunctions, and that it
therefore  needs to  be constantly
mterfered with by us through activities
such as logging and burning. But the
pre-European  Australian  environment
was not an artiticial construct of human
making; it was a natural construct of a
long history and the things we are
losing now will not be recovered.

As in many areas of political life, and
lite more

generally,  perception 1s

Reconstruction of Dj 1 |
Diprotodon, one of the giant marsupials that hecame extinct at the end of the Pleistocene Period.
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eological excavation at Cuddie Springs,
¢ th Wales, a site where there is evidence
d giant marsupials overlapped

Arch
New Sou
that humans an
in time-
Jnportant than substance. Some people
1 ™

araue that, 1t
{nucrion& then we needn't look at che
ex

Australian

Aborigmes  caused

nVvIromment  as g
present B !
swstem to be conserved. A

naml"dl '
pe dramatically altered once can

]‘1|1d.\‘Cn )
pe altered again and agam. A similar

reument can be seen in the idea that if
ey

2 forest has been logged, it is no longer

‘pacural” and theretore  not  worth
sa\‘ing"the woodchips are on their
way before the echoes of the word
,t.glm\yth have faded. But Aborigines
d,';{,,'[ cause extincuons, and the
environment in 1788 A, or 1788 BC,
or 17,880 BP. or 37.880 BP

result of the environmental history to

15 the

that pomt, and we need to mamtain
Australia 1 that  evolutionary  state.
What we have 1s the way it was meant
to be and there are no excuses.
Furthermore. it climate change can
get nd of such a large chunk of
Australia’s mammal fauna in the past,
then 1t can do so again in the future,
and this tme we would be starting
from a much lower base. The 1997
Kyoto  conference  reporting  on
greenhouse etfects seems to have largely
focused on sea-level change. increases
1 mtural disasters, and the mpact on
griculture. Bue if, as seems  likely,
Greenhouse can interact with El Nijio
© produce much more drastic and
]0“861'~];15ti11g El Nino events, then we
are likely to also be in for other
dramatic extinction events. This tme
round, with all the damage and massive
habitat loss that has been caused in the
lase 200 years, there will be massive

S s - .
Nctons of the smaller herbivores
and conseq
Impact on
and

uently carnivores, and the
biodiversity much greater
.[}16 chance of maintaiming  our
fragile environment much less, &
W:)':lj’:ainu‘)u? ph-msc, which caught the
. S j"dgnmtmn, chaos theory was
) marised in the happy thought that a
COLtltc‘irﬂ?lltﬂa},’pmg IS wings in (3]1‘11.13
A mately cause a tornado in
chca. In many ways the world 1s as

toy o}

1as : .

N 8135 old boots. All kinds of changes
Ve occurred

B over llions of years, but
as Just k(‘.‘P

t rolling along, that old
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man Earth. The strength of the system
is in its complexity, and its capacity tor
adjustment  and  repair. Australian
Aborigmes are crucial to the debate
about conservation and the environ-
ment. Of all the [ndigenous peoples off
the world they are seen as those most
closely attuned to nature, with every
aspect of their society and culture and
religion intimately bound mto the rest
ot the natural world. Aborigines seem
to have realised that environmental
strength and sustainability come  from
biodiversity, and  maintained  that
biodiversity by recognising that every
element in an ecosystem 1s important.
It you push any system too tar (and
that 15 what we are doing), it loses its
elasticity, its capacity to bounce back.
The degraded systems we have been
creating  are  vulnerable  both  to
catastrophic events and to the slow
attrition that rising temperatures will

cause, and, m the well-known phrase,
extinction is forever.
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F'A CONTEGT
were held tor the most disgusting species
ever to live on this Earth, the hagfishes
would surely be top contenders. Hagfish-
es are eel-shaped primitive animals that

occur 1 deep, cool ocean waters all over

the world. They are so-named because of

the less-than-handsome appearance  of

their anterior end, which would do
equally well as the posterior end of a
more elegant species, save tor the six
chemosensory barbels that surround its
puckered mouth and single nostril. To
add to the charm, hagfishes are endowed
with two sets of opposing, horny, rasping

teeth that they can extrude and retract,

Alien-like, from their mouths.

Hagfishes lead relatively sedentary lives, and spend much of
their time either curled up on the bottom or in their burrows,
depending on the species.

SLI

BY DOUGLAS S. FUDGE
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Oftensive anatomy  aside.  hagfishes
possess a suite of behavioural traits that
put most aspiring disgusting species to
shame, and their feeding behaviour is
no exception. Their long and slender
shape and rasping jaws allow them to
burrow headfirst into carcasses, eating
from the inside out whatever expired
soul comes their way. While their horny
‘teeth” are well suited for biting
chunks ot soft tissue or slurping up
worms (many hagtishes are known to
rely on annelid worms as a major food
source), they have trouble penetrating
through the tough skin of a fish or
whale carcass. In these cases, hagfishes
have few reservations about entering
through a ready-made hole such as the
mouth. gills, or anus of these tortuitous

tood-talls.

-—

off’

.. A

Burrowimng mto and ecatng  rotten
things may seem disgusting, but it 1s not
nearly as alarming as the ability of hag-
tishes to produce slime. Many tishes can
be quite shimy. and slugs certainly have
their slimy side. but hagtishes are in a
league ot their own when 1t comes to

When  provoked,

shime  production.

hagtishes let loose with all 150 or so of

their slime glands, which line both sides
of their body, and eject a concentrated
slime solution into the water around
them. When this concentrate hits sea-
water, 1t swells to several hundred times
its inital volume. In this way, an
annoyed hagtish can produce a cocoon
of slime that is several times larger than
its own body. The final trick in the hag-
fish’s repertoire of repulsive behaviours
is that they often void their digestive

Hagfishes lay 20 to 30 large, yolky eggs that tend to aggregate due to the presence of

Velcro-like tufts at either end.
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systems when they shme, which can
result in a mass of slime that is streaked
with the halt-digested remains of some-
thing only a hagtish would eat.

‘_ 7 OU MIGHT SAY | STUDY hagfishes i
spite of their obnoxious qualities.
wouldn't be entirely true

but this

because what drew me to them as ?
study animal were their herowe shiming
abilities. T first encountered hagfishes a8
a lab technician at the Shoals Marme
Laboratory in Mame, USA. where one
of my jobs was to maintain the dreaded
retri gera ted

‘hagatorium’™—a  damp,

room that housed about 200 Atanoe
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Hagfish (Myxine glutinosa) for research
carrted out by hagfish ecologists Ric
Martini and John Heiser. When [ began
my Ph.). a few years ago at the Uni-
versity of British Columbia under the
guidance of biomechanics guru John
Gosline, who has made a career out of
Pmbing the secrets of spider silk, slug
shime and other so-called ‘biomaterials’,
hagfish slime was a natural choice for
tb" biomaterial on which [ would
focus.

What mterests us most about hagtish
shme 15 that it is fibre-reinforced. No
other shime secretion that we know of is
inforced with fibres in the way that

NATURE AUSTIRALIA SPRING 2001
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hagtish shme is. Moreover, the fibres
themselves are fascinaung m their con-
struction, deployment and material
properties. In a treshly produced slime
cocoon, these fibres are very thin and
quite astoundingly long for a tibre that
1s produced within a single cell. In
diameter, the fibres are about as fine as a
spider silk (about two micrometres), and
yet they are about 12 centimetres long
when completely unravelled. To give
you an idea ot how long and skinny that
15, 1 a piece of two-centimetre-diame-
ter rope had the same relative dimen-
stons as a hagtish shime tibre, it would be
over a kilometre long. Yet when these

By enveloping itself in slime, a hagfish may make
itself less appetising to predators. In this photo, the
fine reinforcing fibres that run throughout the stime
are just visible. The parallel white lines on the
bottom of the aquarium are made up of slime gland
exudate that did not hydrate following ejection
from the slime gland.
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coiled tibres leave the slime gland. they
unravel m a split second to their full
length without tangling. Much of this
remarkable feat can be attributed to the
clever packing of the fibre within the
cell in which it s manufactured. in
addition to the subtle forces exerted by
the mucous molecules  expanding
around it.

It the kilometre-long rope described
above had the same materal properties
as a wet haghish fibre. 1t could be
stretched to well over three Kilometres
before breaking, and 1t would be strong
enough to resist a torce of over 50,000
newtons, or about the weight of two
cars. It a two-centimetre-diameter rope
had the same properties as a dry slime
fibre m air. it would not be quite as
extensible. but 1t would be able to resist
160.000 newtons of torce, or about the
weight of a small locomotive, without
breaking. Perhaps the most astounding
property of these tibres is their ability to
absorb energy. The dry rope described
above would be able to absorb 100
megajoules of energy betore breaking.
This is enough energy to bring a 2,500-

Hagfishes sometimes slime during feeding, which may act as a deterrent to competitors. Here, two hagfish in an aquarium wrangle over the same piece of
squid. In the upper left is a small mass of slime that was produced when the two animals came face to face.
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WHAT COULD BE
iore unappetising
to a predator
than a mouthful
of stringy muicus?

Kilogram car travelling at 75 kilometres
per hour to a complete stop.

From a material-science perspective,
the slime 1s interesting stutt. But what is
the function ot the slime? How is it use-
tul to the hagtish? The most obvious
tunction of the shime is to deter preda-
tors. What could be more unappetising
to a predator than a mouthtul of stringy
mucus? But the slime may be more than
just unappetsing: 1t may be downright
dangerous to certain predators, especial-
ly fishes. A fish that attacks a hagfish

risks getting shime all over 1ts gills and,

with no way of removing the shime, the
tish could eventually suffocate and die.

Sliming doesn’t only occur when
hagtishes are under attack. They gre also
known to slime when they are fet‘ding
on carcasses. This behaviour hag been
interpreted as a deterrent to potengy)
competitors that may have designs o
the same bit of tood. In these cases, 5
little bit of slime may go a long way i
warning others to stay away. Evidence
tor this ‘competitor-exclusion’ hypoth-
esis has come mostly from remotely
operated vehicle surveys in which baitg
are presented at great depths to see
which species arrive, in what quantities,
and in what order. Hagfishes are often
one of the first scavengers on the scene,
and their shime, or perhaps just the
threat of their slime, seems to give them
an advantage when it comes to domi-
nating tood-falls.

The last plausible function of the
slime 1s that it plays a role in reproduc-

Slime gland exudate can be collected and
stabilised for later study. Here a few milligrams of
stabilised slime has been added to a beaker of
seawater.
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Classification

Family Myxinidae, subfamily Eptatretinae. Currently about 64 spp. known
worldwide, incl. the relatively well-known New Zealand Hagfish
(Eptatretus cirrhatus), Pacific Hagfish (E. stouti) and Atlantic Hagfish
(Myxine glutinosa). Along with lampreys, hagfishes are the only living
representatives of the jawless fishes.

Identification

Long, eel-shaped body with paddle-like tail. Pink to blue-grey in colour,
with black and white mottling, depending on species. Eyes vestigial or
absent. No true fins or jaws. Six barbels around mouth.

Distribution and Habitat

Deep, cool ocean waters all over the world. NZ Hagfish found all over NZ
coast, as well as off coast of NSW. Eptatretus longipinnis found off
southern coast of Aust.

Behaviour

Relat_ively sedentary. Most likely nocturnal. Graceful, but weak swimmers
relative to most fishes. Subsist on carrion as well as invertebrates such as
polychaete worms. Their most remarkable behaviours are their ability to
produce large volumes of defensive slime and to tie their body in a knot.

Reproduction

Very little knovyn about hagfish reproduction. In some species, sex ratio
can be as high as 100:1 in favour of females. In other species,
hermaphrodites (possessing both ovaries and testes) not uncommon.

Females typically lay 20-30 yolky eggs. Development direct, with no larval
stage between egg and adult.

tion. Aubrey Gorbman at the Unives;.
ty of Washington in Seattle has proposeq
that hagfish slime might be useful during
the mating process for localising spery,
and keeping feralised eggs together iy
burrows where they can be guarded
trom predators. Of course, these three
hypotheses regarding the uality of the
slime  (defence, competitor exclusion
and reproduction) are not mutually
exclusive, and it 1s likely that the slime
roles over the

functions 1 all chree

course of a hagfish’s life.

AGFISHES ARE GILL BREATHERS, 5o
H\\'hy doesn’t a hagfish, which finds
iselt” smack 1 the nuddle of 1ts own
slime, sutfocate? There are several rea-
sons why this doesn’t happen. One is
that hagfish @lls are discretely tucked
away 1 pouches and possess none of the
rough edges that most fish gills have.
Consequently, there is no danger of the
shime catching on and coating a hagfish’s
gills.  Physiologically,  hagfishes are
extremely tolerant of low-oxygen con-
ditons. One reason for this is that the
metabolic rate of hagfishes is very low.
which means they can get by on very lit-
tle oxvgen. For hagfish species that rely
on unpredictable tood-falls for their sus-
kind of tuel

could mean the ditference between sur-

tenance,  this econony
vival to the next food-fall and starvation.
But even when oxvgen 1s completely
absent, many hagfishes are quite capable
of switchimg over to anaerobic metabo-
lism. This capacity has obvious relevance
tor an animal chat must not only tolerate
the nearly anoxic conditions mside rot-
ting carcasses, but must also remam
active 1f 1t 1s to get its share of the food.

So suftocation 15 probably the last
thing on a haghishs nund after 1t
envelops itself - a ball of defensive
shime. But after danger passes, the hag-
fish needs to extricate iselt” trom the
shme. Eventually it would suffocate
there and, even 1t it didn't, it couldnt

thick

layer of stringy mucus. So what is a selt-

lead the rest of 1ts life shrouded 1n

shimed hagtish to do? A hagtish 18
fed up with 1ts own slime simply ties

iself i a ught overhand knot, pass-
es the knot down the length of ody.
The eftect of such a bizarre m uvre
15 that the slime 1s wiped ott the al’s
skin. As you might imagine, hes
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are the only animals known to be able
to tie themselves in knots. Earthworms
may find themselves in knots occasion-
ally. but that has more to do with mis-
chievous boys than the wonders ot nat-
ural selection. An octopus could proba-
blv tie one of its arms in a knot if'it real-
ly‘\\';mted to. but apparently it has bet-
ter things to do with its time. Same
with elephant trunks. They have all the
right muscles and the physical dexterity,
so it must be motivation that 1s lacking.

Knot-tying has other uses as well.
Sometimes there's simply nothing like a
knot for getting a purchase on a big,
tough carcass. It vou think about it,
being long. slender and limbless is good
tor burrowing, but not so good for tear-
ing chunks from large
Carcasses. Hagtish
teeth are not that
sharp, so slicing ott a
chunk 1s not usually
an option. Moreover,

predators, although we are still lacking a
complete picture of which species rely
on them as prey. Species that are cur-
rently known to prey upon adult hag-
fishes are the Harbour Porpoise (Pho-
coena phocoena), Southern Giant Octo-
pus (Enteroctopus magnificus), Peale’s 1ol-
phin  (Lagenorhynchus  australis),  South
American Sea Lion  (Oraria  byronia),
Blue-cyed Cormorant  (Phalacrocorax
albiventer), Harbour Scal (Phoca vitulina)
and  the Northern  Elephant  Seal
(NMironnga angustirostris). The most strik-
ing thing about this list is the complete
absence of fish predators. There is some
evidence that bottom fishes such as
cods, hakes and halibuts will eat hagtish
cggs and juveniles, but there are no

known stomach-con-

tent data that suggest

A HAGFIS“ Ay tish I'C‘gll];]]'ly

teeds upon adult hag-

f/mf l‘q f'(,d ”‘D fishes. This finding

supports  the ‘fish-

without a leg or other “,I'rh l'f\‘ oLn \‘lllf”() suffocation” theory of

limb to brace oneself

slime function, but ot

agamst.  vou nmght S[']”p/)) ”‘(75 ['fg(’[f f][ course  does  not

think 1t would be

prove 1t.

impossible tor a hag- a fI;Q/lf OV(’I’/I(”IIId So what is it about

fish to pull with any

the species that do

significant force. But /\)”Or, ‘“’d passes feed upon adult hag-

voud be wrong. By

tving itself in an over-

the knot down the

fishes? How do they
deal with the slime?

hand knot with 1ts ,C”(Qfll ()fIfS With the exception

head just sticking

through the loop. a [)()(‘I)).

hagtish can eftectively

brace itself without

the benefit of a limb.

Knot-tying can also be used as an escape
manoeuvre by giving the animal some-
thing to push against as it squirms free
from a predator’s grasp. Such a behav-
our can only be fully understood by
grabbing an unsuspecting hagfish in its
middle and watching (and feeling) in
astonishment as it extricates itselt 1 a
matter of seconds. Whether knot-tying
evolved first for feeding, predator
escape, or slime extrication 1s anyone’s
guess, but 1t 1s quite possible that, along
with sliming, knot-tying is the key to
how these animals have survived virtu-
ally unchanged on this planet for well
over 300 million vears.

IN SPETE oF THER formidable shming
defences, hagtishes do have natural
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of the octopus, all of
the known adult hag-
tish predators are air-
breathers, which
means that sucking a
haghish into one’s mouth poses no risk
ot clogging up the respiratory apparatus.
It 15 also possible that these species
employ anti-shime measures that leave
the hagtish defenceless. As remarkable
as haghishes are i their ability to pro-
duce vast quantities of shime, ultimately
the shme glands can dehiver only so
much. If a dolphin or seal or penguin
could provoke a hagtish unul it were
positively slimed out, it’s possible that
the hagtish could then be sucked out of
the shme and caten, relatively slime-
free. Octopuses are gill-breathers, and

Hagfishes possess remarkable flexibility and
manoeuvrability. Here, a hagfish begins a series
of knot-like vres that will eventually free
it from this mass of slime. About one second
separates each photo in the series.




are therlciﬂ)re potentally at risk of suffo.

cation 1t they are shimed by , hagfish,
However, while a limbless fish thyc gets
slime on its gills can do little abour i,
octopus has eight highly flexible and
manoeuvrable arms that it can yge o
de-slime itself it necessary. No-one
ever witnessed an octopus eat a hagfish
but my bet 1s that it’s a shimy and topo-
logically complex affair.

Unlike many marine animals, the
hagfishes have been blessed with being
found generally unfit for human con-
sumption. There are, of course, exCep-
tions. Certamn regions i Korea and
Japan have a history of eating hagfishes,
and the Maor1 are known to have con-
sidered the ‘“Tuere’ or New Zealand
Hagtish (Eptatretus cirrhatus) a delicacy,
placing them live into vats of fresh
water to exhaust them of their slime
betore cooking them. Aside from these
1solated instances, hagfishes and humans
have enjoyed a long period of mutual
inditference. In the last few hundred
years, however, humans and hagfishes
have begun to interact more and more.

Although hagfishes will live happily in aquaria for many months at a time, and females will occasionally Iy soue FAQOIn e e sl |

shed eggs, no-one has ever managed to breed them in captivity. Here the author checks on his own herd pests by gill-net tishermen due to their

of hagfishes, whichare keptin total darkness and provided withclean, cold seawater, and bimonthly habit of burrowing into their catch and

meals of squid and herring. L < : . .
u . shiming up their nets. Iniually, the rise

of commercial fishing was a boon for
hagfishes, due to the discarded fish and
bait that rained down upon them in
heavily fished areas. In the 1960s, how-
ever, their luck ended and. for the first
ume, hagtishes were fished commercial-
ly for, strangely enough, the leather
trade. In Japan and Korea, hagtish skin is
tanned to make a light, high-qualty
leather (usually stamped with the nus-
leading, yet marketable, “genuine eel-
skin™). In the last few decades, demand
for eel-skin products such as wallets and
purses has led to the exploitation of a
least seven species of hagtishes around
the world.

Due to the ease with which they can
be caught, as well as their low repro-
ductive rates, hagfish populations are
exceptionally vulnerable to fishing pres-
sure. Any container with holes drilled

TR

m it and baited with something rotten
will quite effectively catch niost of the
hagtishes 1 a given area. while

Ly R

T

O

A hagfish in a bucket of seawater can provoked:
transform the water into a mass of gel=/inous,
stringy slime.

i
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Here a hagfish contorts its body into a tight overhand knot—a manoeuvre that can be used during feeding, or as a way to free itself from a mass of slime.

very little is known about hagfish repro-
duction, we do know that hagfishes
produce very few eggs compared to
their bony-fish relatives. Investing lots
of energy in relatively few offspring is a
reproductive strategy that has obviously
worked for hagfishes over the last few
hundred million years, but as we know
from commercial whaling and shark
fisheries, these kinds of species are very
slow to recover from overexploitation.

I usually cringe when someone wants
to know what a species is ‘good for’,
since the implication is that all species
should have to prove their worth in
terms of the human economy in order
to be spared from extinction. Although
I believe that hagfishes are worth saving
for their mtrinsic value, there are, for
those wh require such justifications,
%veral practical reasons why we should
Value them. First, hagtishes play impor-

N =
ATURE AUSTRALIA SPRING 2001

tant roles in healthy marme communities
by cleaning up carrion and turning over
substrate with their burrowing. Second,
hagfishes may be important food items
for many marime mammals and birds. It's
possible that very few or even no species
rely heavily on hagfishes as prey, and that
they only resort to taking hagtishes when

their preferred prey are not available. If

this 1s the case, then hagtish populations
may represent an ecological satety valve
that we would be toolish to tamper with.
Lastly, hagtishes may teach us, via their
slime, valuable lessons about how to engi-
neer biodegradable matenals with excep-
tonal properties. So, although hagtishes
may be the most disgusting animals ever
to hve on this planet, and while a hagtish
plush toy is unhkely to It the stores any
tume soon, the world’s haghshes are cer-
taily deserving of our respect and pro-
tection.

Nensen,

lorgensen, M., Lombolr, |12,

FURTHER READING
Crystall, B., 2000. Monstrous mucus.
New Sc1. 165(2229): 38-+1.

D, 1966. The hagfish. Sci.
Amer. 214(2): 82-90.

Heber,
R.E. & Malte, H. (eds), 1998. The
biology of hagtishes. Chapman & Hall:
Melbonrne.

Martini, EH., 1998, Secrets of the slime
hae. Sci. Amer. 279(+4): 70-75.

DoudaLas FUDGE IS A Pr .
STUDENT AT THE UNIVERSITY
OF BRITISH CCOLUMBIA IN
VANCOUVER, (CANADA, WHERE
HE DOES RESEARCIT ON THE
BIOMECHANICS OF HAGESH
SLIME.
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Green Tree Frog (Litoria caerulea).
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Red-eyed Tree Frog (Litoria chloris).

croaks and daggers

BY KEN GRIFFITHS
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Lace Monitor (Varanus varius).
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Common Tree Snake (Dendrelaphis punctulata).
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Blue Mountains Tree Frog (Litoria citropa).

Peron’s Tree Frog (Litoria peronii).
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Gree Tree Frog (Litoria caerulea).
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Flying Foxes: Fruit and Blossom Bats of Australia
By Leslie Hall and Greg Richards. UNSIV Pressy NSW, 2001, [35pp. 832.95rmp.

WITH THEIR NOCTURNAL HABITS and the folklore surrounding them, bats are often vieweq

as scary creatures. Recent bad press surrounding Australia’s flying-foxes created furt)yer
misconceptions about these important mammals. This timely book does much to dispel the
myths.

The authors, respected bat researchers, have synthesised their own as well as a wide range of
other biological, behavioural and ecological research to produce an easy-to-read account of the
lives of Australia’s 13 species of ‘megabats’. It includes lovely colour photographs of these attrac-
tive animals and a selection of instructive illustrations.

Opening chapters explain what makes a bat a bat and introduce their classification and evolu-
tionary history. All Australian species of fruit- and blossom-bats are described along with where,

in Australia and beyond, they are tound. The midsection deals with their body structures and systems, particularly the fasci-
nating adaptations they have tor their specialised life of flight and teeding on forest fruits and/or flowers. This leads onto the
concluding chapters about their ecological importance, ways to ensure their conservation, and caring tor injured or orphaned
bats.

My one criticism is that the chapter on mortality and disease, with its well-balanced presentation of the facts surrounding
flying-toxes and public health, seems illogically placed in the chapter sequence. Overall, however, Flying foxes is another excel-
lent addition to this informative natural history series.

—TRISH MCDONALD

Australian Marine Habitats in Temperate Waters
By Graham J. Edgar. Reed New Holland, NS, 2001, 224pp. $39.95rrp.

Deep Ocean
By Tony Rice. CSIRO Publishing, Vic., 2000, Y6pp. $29.95rip.

Acoon BOOK CAN HAVE A PROFOUND IMPACT. [ read C.P. Idyll’s Abyss as a teenager. and was

so fascinated by the strangeness of the ocean deeps that | became a marine biologist. Like the
proverbial ancient fish that discovered walking, I left my ‘first career’ as a deep-sea biologist and
now study, among other things, land-locked crustaceans. Nevertheless, my interest in the oceans
1s undiminished, so I gleefully jumped into Tony Rice’s Deep ocean and Graham Edgar’s Australian
marine habitats in temperate waters. Both books are aimed at a general audience, rather than students
or researchers. Many gorgeous colour photographs fill their pages—just tlipping pages to look at
the pictures was fun. I wondered whether these books had the ability to ispire readers, as Idyll’s
book did i my youth, so I dove in to see what they had to say.

At deep-sea biology conferences I've attended, Tony Rice earned a reputation as a superb
raconteur. In Deep ocean, he skilfully portrays the arcane world of deep-sea oceanography as an
exciting profession, using a mixture of diagrams, photographs and accessible explanations. The
book starts with the physical and geological background necessary for understanding the deep
sea, and touches on the history of oceanography and its tools. Readers are taken on a swinl
through the lighted surface waters, realm of plankton and micropredators and down past the

' strange denizens of the twilight midwaters. Then the reader is shown the vast plains and moun-
tain ridges of the deep sea, where even stranger creatures hke the Tripod Fish and hydrothermal vent worms dwell. Here,
Rice teaches readers about biodiversity in the deep sea, discussing many odd adaptations and ecological associations. The book
ends with concerns about how we humans may damage fragile abyssal ecosystems. Without going into detail, Rice manages
to cover currently open questions in deep-sea ecology. In this book, the deep sea becomes a scientific fronter, as much a
outer space. Some details got away from Rice: | grinned at a name for an isopod crustacean species that hasn’t been used for
over 3() years, and two fish in one figure (p. 85) aren't Orange Roughies. Nevertheless, Deep ocean is a tun and informative
mtroduction to blue-water oceanography, especially for young minds. This book Just might be another .Abyss.

As a companion to his useful identification guide Australian marine life, Graham Edgar presents Australian marine habifals in
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emperare waters, concerning the ecology of temper.

gl 4 ate ocean waters in southern Australia. Sim—
ilar to Races book. Edgar starts in the ope

ook N ocean but then moves inshore, the deep sea
skipped over pro bably because we know little about the abyss around Austr:

. ] L alia. He covers
major habitats that ‘the visitor

] might encounter, from seagrass beds and mudflats to subtidal
wefs and soft bottoms. Two-page “Environmental [ssues”

. ) > ) sections discuss serious human
jmpacts on particular marine habitats. Unfortun

: ately, the copious text reads like a rewrite of
the notes trom a marme ecology course. warts and all. Too many ot his *facts” are highly debat-
able. and cach chapter has outdated food-web diagrams, which are based on ;lssul;lptiolls and
sketchy data. Because hinks between “facts’ and chapter bibliographies are not provided, | can’t

recommend the book as a teaching tool. The general reader will find it a tough slog too, since

many technical terms do not appear in the short glossary. Given that Edgar’ preface contains
1 desire to Mmprove a visitors appreciation for marine habitats and ecology, 1 can only reiter-
ate W Strunk & E.B. Whites command: “Use fewer words!” Although this book has many
atcractive images, 1t doesn’t meet my “Tdyll” eriterion. ’
—G.D.E ‘Buz” WiLSON

AUSTRALIAN MUSEUM

Frogs of Australia

By Gerry Swan. New Holland  Publishers, NS 2001, 96pp.
$16.951rp.

ROGS HAVE BEEN HIGH on the animal popularity stakes for
Fscveral years now. Coincident with the rise in popularity of
frogs has been a rise in the production of frog field guides and
reterence texts. The range available is quite staggering; the meth-
ods of portraying frogs have also been quite varied.
With so many frog books about, the production of a new,
small book about Australian frogs would seem very ambitious.
However, this little book will give some of its more established
rivals a lot of competition. The reason 1t will succeed 1s simple;
it is very user-friendly and 1s aimed at a general audience. Many books that have preceded
Frogs of Australia have been servicing the more advanced naturahists in the population and have
tended to be technical, over-powering in their treatment of species and nomenclature, and
cumbersome in format.

The author, Gerry Swan, is a well-known figure in frog and reptile circles n A}l_.s‘tr;lli;l. He
has clearly twigged to the need to provide a gentler introduction to the world of trogs. Frogs
of Australia treats various frog species as you would expect in a field guide but peppered
throughout are question-and-answer segments about many aspects ot trog biology, myths and
tacts, the future of frogs and how to look after frogs. The book is meant to be read in sx\nnll
doses, but once you have started reading you will definitely come back to sample more of the
delights inside. _ .

As it the arrangement of the book wasn’t enticing enough, there ;n_'c' cop.lou‘s. cute, enig-
matic, diagnostic and humorous photogmphs from the pick otj Apstmlmn wildlife pho‘togm—
phers. The book oozes photos; there are even photo ijnsc'rts 1|1$1L1? ~other photos. l'(;‘m_l?o;
imagine a better way to be introduced into the wonderful world of frogs, and to be mspirec

to learn more and to help trogs when they are 1n 50 much peril.
—ARTHUR WHITE

FROG AND TADPOLE STUDY GROUP OF NSW

Native Bees of the Sydney Region: A Field Guide I

By Anne Dollin, Michael Batley, Martyn Robinson and Brian Faulk-
ner. Australian  Native  Bee Research  Centre, NS 2000, 70pp.
816.50r.

HIS SMALL BOOK IS Tl IE FIRST TO BE SET UP as Lll P()pll]"ll' gU-IdC‘
for the identification of some of Australia’s native bec%. Being
able to find and identify an animal or plant Yoursclt 1s the mtst st.ep.
towards appreciating 1ts beauty and whetting your appetite for
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more information. On the other hand, there 1s nothing more frustrating than ﬁndi_ng som}\thing that cpntchc‘s your eye and
that looks interesting but then not being able to find out anything about it. With a fauna of well over 1,500 species of native
bees from which to choose. the authors have been wise to restrict their coverage to the Sydney ;n‘e;'l,- trom wln{ch bees are rel-
atively well known, and to those species that are most likely to be seen by the novice bee huntq'. I‘hc‘ book is totally practi-
cal. The bulk of it is given over to describing and illustrating the most common 30 or so species, in colour as well as black
and white. Next to each description is an actual-sized silhouette, which is a much more practical guide to size than giving o
measurement in millimetres. There are interesting notes about feeding, nest-building, flight patterns and other bee behavioyr,

and there is a guide to which plants are most attractive to native bees. Using the book you will soon realise that there is gl|
1 lot to be learned about them and. with some keen, caretul and accurate observations, you could even make your own con-

tribution. It is a book tor using. to help you enjoy and learn about the bees. There are not many books about these days as

usetul as this one tor the price. |
—COURTENAY SMITHERS

AUSTRALIAN MUSEUM

Sydney's Bushland: More than Meets the Eye
By Jocelyn Howell & Douy Benson. Royal Botanic Gardens, Sydney, 2000, 128pp. $27.95rrp.

HEN THE WHITE SETTLERS ESTABLISHED SYDNEY IN 1788, httle did they know that

Cc they were building on one ot Australia’s botanical hot spots. This latest book by Joce-
lyn Howell and Doug Benson brings together much of what we know of the Sydney Basin
flora and highlights how easily accessible 1t 15 to the city’s residents.

The book is broken into three colour-coded parts. The first part concentrates on the geol-
ogy and climate and the main vegetation types found in the Sydney region. The vegetation
types are nicely broken down into rainforest, open eucalypt forests. woodlands, heathlands
etc. Each mamm community s illustrated and their general distribution noted.

The second part brings together all the ecological studies that have been carried out on
the Sydney Basin flora over the last 50 years. This section covers the evolutionary forces that
have shaped the flora; the various strategies that plants use to cope with, and survive, the Syd-
ney environment and its harsh conditions; the effects of fire and how plants respond to it

common plant—animal interactions; and the invasive effects that weeds have on our bushland and how our remmnants can be
sustained.

The final section has suggestions for trips to get out and enjoy the beauty of Sydney’s tlora. The suggestions range from half-
day through to tull-day and potential overnight trips. Most are accessible by public transport, are ideal tor people of all ages
and are either tree or have a low entrance fee.

The strength of this book lies in its easily digestible presentation. It would make a great reterence book tor school students
between Years 6 and 10. [t is also presented in such a way that it is informative without being condescending to people with-
out science backgrounds. [ really enjoyed this book and look forward to seeing many reprints in the ensuring years.

—PETER JOBSON
NATIONAL HERBARIUM OF NSW

Watching Wildlife Rustralia
By Lonely Planet Publications, 1ic., 2000, 352pp. $28.97rip.

Tlus BOOK MAKES AN EXTREMELY VALUABLE CONTRIBUTION to wildlife-watching in Australia.
It fills a niche left by the numerous specific field guides currently available.  While these
guides give detailed descriptions of every species, and some information about habitat, the
Lonely Planet guide looks at the situation from a point of view of what each locality has to otter.
This allows readers to choose a particular locality to wvisit, depending on their mterests, available
time, season etc.  As is the case in most countries, birds are the easiest group to observe n
Australia.  The book is a little optimistic about the possibility of spotting mammals and most
reptiles in the wild, which usually requires a fair amount of etfort and good luck. This
publication is an ideal size for the coat pocket or backpack and, as far as seeing fauna, you need
carry hittle else except binoculars.
—LINDA GIBSON
AUSTRALIAN MUSEUM

18

NATURE AUSTRALIA SPRING 2001




==

he Australian
Museum and
MacMillan
Education Australia
are proud to
announce their latest
series of children's
books: Insects and

Spiders.

Written for 9 to 12
year olds by the
Australian Museum's
own scientist,

Dr Shane McEvey,
they're easy to read,
and packed full of
fantastic pictures and

amazing facts.

Spiders

s Shane F McEvey

You'll never look at
an insect or spider in
quite the same way
again!

Find out how scientists
collect and identify
insects and spiders, all
about the life cycle of
these animals, where
they live, what they eat

and much, much more.

You'll never look at an
insect or spider in quite

the way same again!



Get involved! Across Australia there is a network of active socicties, large and small, local and national, which exist to further the cause of the subject that you
hold dear. Whether vour special interest 1s conservation, birds, science, national parks, bushwalking or a particular group of animals, there’s a socicty for you,

ANIMAL WELFARE
Wildlife Care Network
Victoria

247-251 Flinders Lane
Melbourne VIC. 3000
Ph: 03 9663 9211
Contact: Nadia Angel

Wildlife Carers Network—
Central West Inc.
PO Box 787
Mudgee NSW 2850
Ph: 02 6358 8277
Contact: Joan Hills
|
Membership: §20.00 (Joining
Fee $5.00)

WRIN
Wildlife Rescue &
Information Network Inc.
30 Collins Street
Kangaroo Flat VIC. 3355
Ph: 03 5441 3211
Contact: Rob Schrieber

|
Membership: $15.00

ASTRONOMY

Western Sydney Amateur
Astronomy Group
PO Box 400
Kingswood NSW 2747
Ph: 02 4739 1528
Contact: Tony Ellis
EER
Membership: $30.00

BIRDS

Birds Queensland

PO Box 6097

St Lucia QLD 4067
|

Membership: $38.50

Birds SA
11 Shaftsbury Street
Eden Hills SA 5050
Contact: Dr David
Robertson

EETE
Membership: $33.00, Family
$44.00, Concession Family
$35.00, Concession $27.00),
Junior $15.00

CONSERVATION

Australian Platypus

Conservancy

PO Box 84

Whittlesea VIC. 3000

Ph: 039716 1626

Web: www totalretail.

com/platypus

Contact: Geoft Williams
aEEEn

Membership: $30.00),

Concession $20.00)

National Parks
Association of QLD

PO Box 1040

Milton Centre QLD 4064
Ph: 07 3367 0878

Web: wwwinpaq.org.au
Contact: Leon Misfeld
arnm

Membership: $45.00, Fanuly
$67.00, Concession $25.00

WIRES

NSW Wildlife Information

& Rescue Service

PO Box 260

Forestville NSW 2087

Ph: 02 8977 3333

Web: www.wires.webcentral.

au.com

Contact:
EEN

Membership: $33.00

Ondine Sherman

EARTH SCIENCES

Australian Field Geology

Club

16 Arbutus Street

Mosman NSW 2088

Ph: 029969 2135

Contact: Douglas Raupach
aErn

Membership: $20.00

EDUCATION

CSIRO’s Double Helix
Science Club

PO Box 225

Dickson ACT 2602

Ph: 02 6276 6643

Web:

Contact:

www.csiro.au/helix
Kasia Kucharska

Membership: $27.00

ENVIRONMENTAL

Greening Australia/

Earth Keepers

Natural Resource Centre

5 Fitzgerald Street

Pasadena SA 5042

Ph: 08 8372 0120

Contact: Sheryn Pitman
am

Membership: 510.00

FROGS

QLD Frog Society

PO Box 7017

East Brisbane QLD 4169
Ph: 07 3366 1868

Web: www.qgldfrogs.asn.au
Contact: Jenny Holdway
EiEEn

Membership: Single $10.00,
Family $15.00, Junior §7.50,
Tadpoles $5.00

GENERAL SCIENCE

The Royal Society of
Victoria
8 La Trobe Street
Melbourne VIC.
Ph: 03 9663 5259
Web:
org.au
Contact: Camilla Van Megen
||
Membership: §135.00,
Concession &110.00

3000

WWW.sClencevictoria.

INSECTS

Entomological Society of
Victoria

56 Looker Street
Montmorency VIC. 3094
Ph: 03 9435 4781

Web: www.vicnet.net.au/~
vicento/
Contact: lan Endersby

[ N |

Membership: Metro £20.00,
Country $16.00, Student
$12.00

MARSUPIALS

The Marsupial Society
of Australia Inc.

GPO Box 2462

Adeclaide SA 5001

Ph: 08 8252 7800
Web: www.mnrsupialsocicty_
org.au
Contact: Tim Keynes

]
Membership: $25.00),
Overseas $40.00

MUSEUMS

TAMS

The Australian Museum

Society

6 College Street

Svdney NSW 2010

Ph: 02 9320 6225

Web:

www.amonline. net.au/tams/

Contact: Michelle Ball
EEn EEn

Membership: Family §80.50,

Single $64.00. Concession

S$48.50

The Waterhouse Club

SA Museum

NorthTerrace

Adelaide SA 5000

Ph: 08 8203 9502

Web: www waterhouseclub.

org.au/whe

Contact: Mary Lou Simpson
ETEEN

Membership:  Family $90.00.

Smgle §70.00

Queensland Museum

Association Inc.

PO Box 3300

South Brisbane QLD 4101

Ph: 07 3840 7632

Contact: Carol Middleton
L Bl

Membership: Famly $40.00.

Single $20.00, Concesston

$15.00

NATIVE FISH

ANGFA

Australia New Guinea
Fishes Association
Victorian Branch

52 Westward Ho Drive
Sunbury VIC. 3429
Ph: 03 9740 5592



Web: www.angta.org.au/q-

vi_vic.htm

Contact: Lan Smith
EENEEER

Membership: $10.00

NATURAL HISTORY

Linnean Society of NSW

PO Box 137

Martraville NSW 2036

Ph: 0296626196

Web: www.acav.com.au/~

linnsoc/welcome.html

Contact: Dr Michael Augee
|

Membership: §53.00,

Concessions $31.00

Wildlife Observers Club
PO Box 105

The Basin VIC. 3154
Ph: 039762 7671

ATURE

Web: wwwscottware.com.

au/woc

Contact: Andrew Wegener
EENE

Membership: Family $20.00

Field Naturalists Club

of Victoria

Locked Bag 3

Blackburn VIC. 3130

Ph: 03 9877 9860)

Web: http://calcite.apana.

org.au/tnev/

Contact: Karen Dobson
EEN

Membership: $40.00,

Concession $30.00

REPTILES & AMPHIBIANS
Hawkesbury
Herpetological Society

Inc.

210 Woodstock Avenue
Whalan NSW 2770
Ph: 02 98329013
Contact: J.A. Banks
ENEN
Membership: $10 (fully
inclusive membership
mcluding publications &

postage $42.00)

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

B Seminars

ARE YOU A CLUB SECRETARY?

Nature Australia’s Associate Society Scheme is designed

to help your club or society with free publicity, funds and

member benefits. Call on (02) 9320 6119 for more details.

o
I
AUSTRALIA’S O
attractive library box
holds 12 issues of the
magazine. Finished in
durable dark green PVC with gold lettering on the
spine, 1t will ensure your copies of Narure Australia
remain i mint condition.

Library boxes are available at $14.24 cach, ncluding
postage and handling. Use the form i the back of this
issue to order your library boxes.
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ARY WHDER

I have enclosed nwo  photographs

o that I took several weeks ago of

these beautiful creantres living amongst and
consuming mistletoe leaves. Flaving been told
sometime carlier thar “nothing eats Mistle-
toe”, I found these large (abour seven to
cight centimetres long) caterpillars most inter-
esting. @nce they were fully fed, they pupat-
ed in the bute of the mistletoe where they still
are. I wonder if you could tell me what kind
of butterfly they will become and how long it
nmay take thent to hatch.
—JiM MORSE
INVERELL, NSW

Despite what some pcoplc may
A: think, many animals cat mistle-
toe, including Brushtail Possums, sever-
al butterflies and a variety of moths.
The Mistletoebird also helps distribute
the mistletoe seeds form tree to tree.
The caterpillars in your tree are the lar-
vae of the giant silk moth Opodiphthera
loranthi. which belongs to the family
Saturniidae. The adult is a large reddish
brown moth with a spot on cach wing
that looks like an eye, similar to their
relative the Emperor Gum Moth (0.
cucalypti). The caterpillars are gregari-
ous and can sometimes be so numerous
that they can almost defoliate the
mistletoe. They typically pupate m a
cluster at the junction of the mistletoe
and its host tree. Members ot this fam-
ily are similar in some respects to the
silkworm moths (family Bombycidae)
and were once collected in the wild for
their silk. Interestingly some of the sat-
urniid species in Africa are being tested
for their suitability as commercial silk
producers under captive conditions.
—MARTYN ROBINSON
AUSTRALIAN MUSEUM

Giant silk moth larvae are mindless munchers of mistletoe.
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ARay's Prey
A few days ago while SII())'kgl]l',w
o 111 the netted pool within Bermagyi
Flarbour | saw a stingray with a Struggling
mullet inits mouth. I watched for q few
When |
returned a short while later there was the
mullet lying ou the bottom with q lump
taken out of its side, but still flapping its fing
and no sign of the stingray. I have o fen seen

moments and then  swam o1l

stingrays foraging on the bottom for food,
it came as a SUIPrise (o see one as an active
predator ona free-swinuning fish. Is this 4
normal  hunting  pattern for rays?  Also,
stingrays seent to come in a range of colours
from near black to a light yellow-brown. Are
they all the same species? Or maybe it's an
age indicator?
——-JOHN CREw
BERMAGUI, NSW

Most of the 117 species of Aus-

A:

tom-feeders. There are some rays that

tralian rays are specialist bot-

live near the surface and feed on plank-
ton, with the Manta Ray probably the
best known of these. The bottom-teed-
ing species are generally not specialist
feeders, but they do have a preference
tor the prey they will eat. Most of them
teed on invertebrates such as crustaceans
and marine worms, but they will also
eat small fish. Many species are also
scavengers.

Except tor the plankton-feeding
species, rays have a relanvely small
The
become prey tor the ray was obviously

mouth. luckless mullet that had
too large tor the ray to swallow whole.
Once the ray had latched onto the mul-
let, all it could do was take a bite. The
mullet managed to swim away, minus
some muscle tssue. Despite their bot-
tom-living habit, rays are competent
swimmers and are capable of rapid
movements over short distances. This
ray was obviously fast enough to cap-
ture the mullet. This sort of hunting
behaviour is probably not typical ot
rays, but does demonstrate that they
will cat most suitable prey items they
can catch.

Colour in rays 1s one of thar diag-
nostic features. Other characters mclude
horny
umber

size, length and shape of the tar
ornamentation on the disk, and
and arrangement of tins and tail spines.
There is some variation in colour with-
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The Common Stringaree is often found in the shallow waters of Bermagui Harbour.

in a species that often retlects the habi-
tat they are in or the geographic region
thev come from. But in general. differ-
ent-coloured rays trom the same area
are probably difterent species. The ray
vou saw in Bermagui Harbour was
probably a stingaree (fanmly Urolophi-
dae) with a tail that 15 about equal
length with the disk. or a sungray (fam-
ily Dasvandidae) with a whip-like tail
that 1s usually longer than the disk. The
Common Stingaree (Trygonoptera  tes-
tacea) 1s a species that is tound in shallow
waters in the area.
—TOM TRINSKI
AUSTRALIAN MUSEUM

Pic Teaser

Do you recognise this? If
you think you know what it
is, then send your answer
to Pic Teaser, Nature
Australia Magazine. Please
don't forget to include your
name and address. The
first correct entry will win
a copy of National parks
and other wild places of
New Zealand. Autumn’s
Pic Teaser was a sea

spider, class Pycnogonida.
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Answers to Quiz in
Nature Strips (page 19)

1 Eros
2. Sperm Whales
3. Anno Domini
(in the year of our Lord)
8. Sulawesi
8. Snakes
6. Cireater Blue Mountains
1. Green
8. liataras
9. Aurora Australis
10. The Hague

www,ruthwaternouse.com
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THE LAST WORD

To find ont why land and water degradation is incre
this ancient land has set the parameters within which sustaina

USTRALIA TODAY FACES SERIOUS

problems of soil and water

degradation. Our current land-
use and agricultural practices are largely
unsustainable. The more visible prob-
lems of ever-increasing salinisation of
soils and rivers 1 the two major food-
bowl areas—the Western Australian
Wheatbelt and the Murray Basin—are
receiving increasing media  attention.
Less publicity is given to acidification of
soils (resulting in loss of productivity),
and to high levels of nutrients in rivers
(leading to algal blooms and other
imbalances) due to excessive use of fer-
ulisers and the use of legumes m pas-
tures and crop rotations. Loss of struc-
ture and microbiological content of
soils, and the hazards posed by the prof-
ligate use of pesticides and herbicides,
rarely get a mention. The adverse long-
term eftects of irrigation, the dams and
water diversions that are profoundly
aftecting, and even killing, some rivers,
are seldom acknowledged. The wide-
spread degradation that results from
heavy grazing pressures, in fragile arid
and marginal lands 1n parucular, 1s
largely 1gnored.

To find out why land and water
degradation 15 increasing inexorably,
one has to appreciate that this ancient
land, because of 1ts geological and evo-
lutionary history, has set the parameters
within which sustainable use 1s possible.

Australia 1s the driest vegetated conti-
nent, and arid lands of the world have
proved to be extremely fragile. (Similar-
ly and lands of the Middle East, for

asing, one has to appreciate that
ble use is possible.

mstance, are now man-made deSerts.) It
1s also the flattest and most poorly
drained. with wvast regions, excluding
the margins, mwardly dramning. As a
consequence of its flatness it has accu-
mulated sediment and 1s a land of vast
tloodplains. lts rivers have the most
variable flow patterns of any in the
world, and most of those of the arid and
semi-arid regions that comprise 85 per
cent of the land surface are ephemeral.
Floodplams are as much a part of the
rivers as are the channels and banks, and
failure to recognise this has led to wide-
spread degradation. We now know that
the health of the rniver ecosystems
depends on the patterns of tlood and
restricted flow—the very features that
our management and regulation have
sought to eliminate.

Poor drainage of most of the conti-
nent has led to accumulation of salt, and
saline watertables underhie much of the
Upsetting

land. the

hydrology by
removing perennial, deep-rooted vege-
tation, or by irrigatng, causes rising
saline watertables and salinisation.
Australia’s soils are almost universally
thin, poor and easily eroded, made from
deeply weathered rocks that have had
many nutrients leached out of them
through the ages. Only six per cent of
the land surface is regarded as arable,
The continent’s stable, mid-plate situa-
tion accounts for the absence of wide-
spread volcanic activity and consequent
soil enrichment. No renewal of soils by
glactaton has occurred since the late
Carboniferous ice age of nearly 300

BY MARY WHITE
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million years ago. The |’lt’i5t0cene Ice
age of the last 2.6 million years (i,
hterglacia))
and increasd
windiness in glacial stages. During the

last glacial maximum 18,00

which we are living i an
brought extreme dryness

N ) years ago,
rainfall was half today’s amount, 4nq
more than 80 per cent of the contineny
was affected by windblown sang. The
major dune fields were established, ,
were the gibber plains and desergs.
Recovery from that quite horrendoys
stage, when the Murray basin, for
instance, was a salt desert, created the
modern continent and its ecosystems tq
which Europeans came just over 2
hundred years ago.

The

hemisphere lands from which the set-

1ce-age history of northern

tlers came was completely different
from that of Australia. Great icesheet
had ground across the lands, creating
fresh, new. nutrient-rich soils, and then
modern chmates stabilised with pre-
dictable seasons. In contrast, Australia
has an unpredictable chmate due to
ENSQO, the El Nino-Southern Oscilla-
tion, which creates additional and often
devastating problems of drought and
flood. The agricultural and land-use
practices suited to those northern
hemisphere conditions were 1mported
mto Australia, whose history and envir-
onments could have been more

The
millions of hard-hooted grazers has had

not
different. mtroduction of multi-
disastrous consequences for the gras-
lands, saltbush plains and the range-
lands.

The incompatibility of inappropriate
practices and foreign biota with our
age~-old, fragile land are now only too
obvious. We currently feed the equiva-
lent of 80 million people, and the run-
down of our basic resources is reachimng
crisis proportions. Unless we change
our ways and work within the lnuts SEE
by the land, we will not have the "i‘_‘bl“
resources to feed 20 million Australlan®
m 2020.

DR MARY E. WHITE 1s A PALAEO-
ENVIRONMENTALIST AND AUTHOR.
HER LATEST BOOK, ON WATER, IS

CALLED RUNNING DORN (2000).

Trup LAST WORD 15 AN OPINION PIECT €
AND DOUS NOT NICESSARILY REFLECT THE VIR
OF THE AUSTRALIAN Musiusm
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