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Up Front 

The Australian DI ngo. 

T. say any publicity is good public­
ity, but if there was ever an Australian sorely 

in need of good press, it's the much maligned 

Dingo. To most people, the Dingo is a wild 

dog with a ravenous and uncontrollable 

appetite that was brought here by Aborigines 

ome ten of thousands of years ago. Not so, 
according to a group of researchers who have 

spent the last 30 years looking past the myth 

and misinformation that has clouded our view 

of this animal. The Australian Dingo is an 

Asian import that arrived on our shores some 

4,000 years ago. A subspecies of wolf, it is the 

ancestor from which all true dog breeds evolved; a specialist feeder that focuses on 
a narrow range of prey; and it is facing possible extinction, not from all our poison­

ing, shooting and trapping, but from cross-breeding with domestic dogs! It's quite a 

story and one, I'm sure, that will change your opinion of this animal forever. 
Also in this is ue we take a look at why anything would want to live in the inhos­

pitable environment of a tropical cave; our rarest and most threatened bird of 

prey-the Red Goshawk; and the amazing rat of the Queensland rainforest which, 

according to some of the locals, are smart and fearsome enough to run for parlia­
ment. And to top it all off we 

have one of the most spectacu­
lar Dingo posters you are ever 

likely to ee. Joe Shemesh is 

one determined photographer 
who spent many wet and frus­

trating days on Frasier Island in 
order to capture on film an 

image that is definitely worth 
framing. 

Finally, some important An assain bug may spend its entire life inside a cave. 
news. A worldwide paper crisis 

has forced up the price of paper dramatically in the past year (in some cases, as 
much as 60 per cent). This has resulted in an increased print bill for every maga­
zine published, including Nature Australia. We've held off for as long as we could, 

hut unfortunately as a non-profit magazine we have no alternative but to increase 
?Ur ubscription rates. So, starting with this issue (Summer 1995-96) our rates have 
1ncrea db · · se Y about ten per cent but that's not too bad considering our last pnce nse 
wa~ in l989. We do, however, w;nt to say thankyou to all our current subscribers for 
the1r generous support and encouragement. If you are an existing subscriber, we 
have a · ·th . special renewal offer for you on the back of the address sheet that came WI 
th1smag · · t · azme. I hope that you will be able to take up the offer and continue O enJOY 
reading all the fascinating articles we have planned for the upcoming issues of 
Nature Australia. 

-Jennifer Saunders 
NATURE AU 
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OU DON'T 
GET ANY 
CLOSER 

THAN THIS 

Freycinet Lodge is 
Tasmania's award winning 

Eco Tourism Lodge, situated on 
Tasmania's beautiful East Coast inside 

Freycinet National Park. 

Freycinet is truly Nature's playground. and 
we invite you to take part in our highly 

acclaimed Eco Encounters, 
Close Encounters o( the Natural Kind -

a program of exciting activities including: 

~ W hale watching 

6 Photographic workshops 

~ Diving 

ro Tasmanian devil watching 

..,J2...; Bush food encounters 

~ Ornithological encounters 

~ Orchid encounters 

Make Fr·eycinet Lodge part of your 
Tasma11ian holiday itinerary. There's so much 

to see and do, we can promise you -
one day just won't be enough. 

For bookings phone (002) 5 7 0 IO I. 
For more information and a free colour 

brochute, send your name and address to: 
Freyc1net Lodge PO Box 225 

Kings Meadows 7249 Tf .SMANIA 

Freycinet Lodge 
FREYC I NET NAT IONAL PARK • OLES BAY 
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L ETTERS 
The forum for reade rs to 

air their views about th eir 

concerns, pas t ar ticles an d 

interesting perso na l ev ents. 

Hanging Out 
for R a in 

At the end of 1994 very dry 
conditions prevailed in much 
of Australia, including south­
eastern Queensland. And it 
was not just farmers and gar­
den-owner who suffered. 
While sitting on our veran­
dah on one of the la t days of 
December a few clouds gath­
ered, one of which, surpris­
ingly, gave a brief, heavy 
shower. As the rain started 
three Black-faced Cuckoo­
shrikes (Coracina novaehol­
landiae) silently landed on 
ome bare branches in the 

top of a large fig tree in our 
backyard and in slow motion 
ruffled up their feathers and 
positioned themselves in the 
most bizarre configuration­
hanging upside down and 
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resembling dead birds. The 
whole event lasted about 
eight minutes and during this 
tim the bird were com­
pletely silent, although they 
did finally fly off while sound­
ing their typical calls. It 
seemed quite obvious to us 
that the birds were freeing 
them elves of dust or other 
irritants, accumulated over 
the long dry months. Despite 
their daily presence in our 
garden in all types of weath­
er, including 0ight) rain after 
several dry weeks, we have 
never before (or since) 
observed this type of behav­
iour. It would seem they were 
just as desperate for rain as 
the rest of us. 

-H. Bielefeldt-Ohmann 
& D.R. Filzpatrick 

Windsor, Qld 

Prehistoric 
Infections 

A recent letter by 
Obendorf-Reid (Winter 1994) 
that discussed the impact of 
cat-borne diseases on native 
fauna was of great interest to 
me and has prompted me to 
consider a similar exotic dis­
ease impact in prehistory. It 
has been previously suggest­
ed that when the Aboriginal 
hunter-gatherers arrived in 
Australia (circa 40,000 BP) 
they may have represented 
only part of a wave of invad­
ing species, including para­
sites and pathogens, that 
attacked the native fauna 
(including those species that 
are commonly and, in my 
opinion, quite incorrectly 
refer red to as the mega­
fauna) . 

It is very difficult to estab­
lish what diseases were intro­
duced by the Aborigines, 
although yaws and trachoma 
have been tentatively sug­
gested. Neither of these dis­
eases are zooanthroponic 
(that is, are passed from 
humans to animals) and 
under normal conditions it is 
highly unlikely that they 
were passed on to other 
species. Adverse conditions 
such as those that charac­
terised the late Pleistocene 

ma~ have created a stressed 
environment favourable t . . 0 
virus mutat10ns, although 
~uch a proposal at this stage 
1 • purely speculative. The 
Dm?"o however, represents 
an 111troduced animal that . 
may have harboured dis- t 
eas_es capable o_f infecting the 
native _fauna .. Diseases identi. I 
?ed _m Dmgoes include 1 
mtestm_al para ite , a I 
bronchial parasite, distem. I 
per, mange and anthrax. 

Thylacines and Devils rep- ' 
resent native marsupials that 
may have been greatly 
reduced in numbers and · 
placed on the threshold of j 
extinction on mainland 
Australia due to di eases 
introduced by the Dingo. In 1 
Tasmania in 1910 a disease 
resembling distemper was 
reported killing many native 
carnivores. The Common 
Wombat is greatly affected 
today by Sarcoptic mange. f 
Although the disease's origin 
is uncertain, it may be plausi• 
ble to suggest that it was 
introduced by the Dingo dur­
ing the Holocene. Anthrax is 
essentially a soil-borne infec­
tion largely influenced by cli­
mate and may also have been 
introduced by the Dingo. The 
disease has the potential of 
infecting a broad range with­
in the biota and indeed its 
occurrence in Kruger 
National Park in 1959-60 
resulted in the death of over 
1,000 animals from 27 differ­
ent species of birds and mam· 
mals. Animals are contami­
nated in periods of drought 
when they graze close to the 
soil. Flies are known vectors 
of the disease and are capa­
ble of dispersing it over 
broad areas. By coming into 
contact with an infected car­
cass and by alighting on, veg· 
etation, they can contaminate 
grazing areas. Animals scav- ' 
enging on carcasses are also 
infected. 

If we are to understand the 
impact of introduced dis­
eases on the native fauna, 
then perhaps informa~on 
from prehi tory may proVIde 
further in ights. Unfor­
tunately the discipline of 
palaeopathology is currently 
limited in its scope due to the 
general inability of. recover· 
ing organic matenal from 
archaeological and palaeon­
tological sites. However. 

Black-faced Cuckoo-shrikes. 
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ManY native animals, like the 
Common wombat ( Vombatus 
ursinu$), are greatly affected 
b diseases that may have been 

1:iroduced by the Dingo. 

recent work cone ntrating ?D 
the r cov ry of bac~e~·1aJ 
0 A is alr~ady ~rov1d1~g 
valuable insight into d1 '· 
ea e in prehislort To gather 
a more a curate p1ctur of an 
extinction e~ nt it i . neces-
ary to consider th mterac­

tion of all living organi ms 
within the biota. It may w 11 
be that th la t surviving 
Diprotodon did not yi Id to 
the pear of an Abo1igine or 
the str of prolong d aridi­
ty, but rather succumb d to 
micro copic di a and 
pathogens. 

-Michael Westaway 
Coogee, NSW 

Frog Attractant 
I bought your magazine 

becau e a friend told me 
[here was a magazine about 
frog in the newsagent 
around th corn r. Being 
pre ident oi the newly 
formed Tablelands Frog 
Club, I rushed in and bought 
it, what' more I got two for 
the price of one! I thoroughly 
enjoyed reading them and not 
just the frog articles, but the 
others as well. The photogra­
phy is superb and the text is 
. cieotific without being bor­
mg. So, congratulations to 
everyone involved in produc­
ing this publication. 

-C. Grandjean 
Yungaburra, Qld 

Silly Statistics? 
Give me a break! "Each 

~uma.n on this planet runs a 
ns~ of about 1 in 20,000 of 
dym~ from a cosmic colli-
ton said Ken Russell as 

9uoted by Geoff Mc ~ara 
m your Autumn 1995 issue. 
Therefore, 1 in 20,000 could 
expect to die in one. 
Ther~fore, in a city the size of 
Adelaide, where I live with its ap . ' ~rox1mately one million 
residen_t , 50 of my fellow citi­
:ensd might expect to be splat· 
. ere by asteroids! I'm buy­
~g a stronger umbrella! 

ease . don't publish any 
~l~;.e tatistic this palpably 

- Bill Toyle 
Exeter, SA 

The odd · R s given by Ken 
ttsse/l were meant to put the 

risk of death by asteroid impact 
into some sort of perspective. 
Similar odds calculated for a 
range of causes of death in the 
United States include: death by 
food poisoning 1 in 3 million; 
flood 1 in 30,000; murder I in 
300 (!); car accident 1 in 100. 
(if anyone has statistics for 
Australia I'd love to receive 
them.) Such statistics are used 
by insurance companies to 
determine insurance premi­
ums. 

There is, however, an impor­
tant difference between domes­
tic and cosmic catastrophes. If 
you live in an area that never 
suffers from floods, say on the 
top of a mountain, the 1 in 
30,000 risk would mean very 
little to you. Your personal risk 
factor would be zero. When an 
asteroid slams into the Earth, 
on the other hand, it won't 
matter who you are or where 
you are on the planet. 
Everyone will suffer; many 
will lose their lives. 

The odds are certainly not 
based on the risk of an individ­
ual being hit on the head by a 
falling lump of rock. This is 
like saying only 1 in 20,000 
dinosaurs should have died 65 
million years ago! 

As I concluded in the article, 
the impact last year of comet 
Shoemaker-Levy 9 with the 
planet Jupiter is ample proof 
that cosmic collisions do hap­
pen. The comet broke up into 
several fragments. Most of 
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those fragments produced fire­
balls hundreds of kilometres 
across, throwing debris thou­
sands of kilometres out into 
space. If an object of similar 
size strikes the Earth, an 
umbrella will make little dif 
ference. 

-Geoff McNamara 

Locusts: Insects 
or Trees? 

In your Autumn 1995 issue, 
Tim Low lrie to per uad u 
to eat insects. Well, why not? 
We're constantly fed garbage 
by the media, what's wrong 
with th odd bug? But in his 
beat-up h quotes the Bible, 
not a habit I indulge in 
myself, except to correct it 
many misprints and mi trans­
lations, like 'on th water' for 
'beside the wat r', and 'virgin' 
for 'f male lype per on of 
marriageable condition', 
among innumerable others. 
He ays two bloke therein 
ate 1ocusts'. But I al o under­
stood that the word has been 
identifi d as being one used 
for any of several species of 
tree , m mbers of the 
Mimosa family I think, at least 
a l gume, some of which had 
swe t pulp that could be fer­
mented and/or fed to stock. 
The honey locusts (Gleditsia 

pp.) in fact. 
I believe Lhose locusts of 

the Bible were mo t likely 
trees, not locusts a in plague 
grasshoppers, nor even 

locusts as in cicada , which 
i what all bush people used 
to call cicadas. 

- Des Petersen 
Dalby, Qld 

Some commentators have 
suggested that John the 
Baptist's '1ocusts" were really 
Carob Beans, and 'Locust 
Bean 1 is an alternative name 
for this plant in the Oxford 
English Dictionary. However, 
the more definitive Bible com­
mentaries do not follow this 
view. The Interpreter's Bible 
(1951), edited by G.A. 
Buttrick (Abingdton Press) 
has the annotation: "Several 
species are still eaten by Arabs 
and are permitted by Jewish 
food laws". Here is further evi­
dence for my contention that 
insects were, and in some 
cases still are, significant 
human foods. Pork is not 
Kosher, but grasshoppers are! 

- Tim Low 

NATURE AUSTRALIA welcomes 
letters for publlcatlon and 
requests that they be limited to 
250 words and typed if possi­
ble. Please supply a daytime 
telephone number and type or 
print your name and address 
dearly on the letter. The best 
letter In eac11 issue will receive 
a $20.00 gift vouc11er from the 
Museum Shop catalogue. The 
winner this Issue Is Mlc11ael 
Westaway. 
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Too hard to fatten and complex 
courtship requirements rule 
Cheetahs out for domestication. 
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COMPILED BY 
GEORGINA HICKEY 

The Dilemma of 
Domestication 

n ere are 148 species of 
ig (over 40 kilograms), 

wild, land mammals in the 
world today that could be 
useful to humans if they were 
domesticated. Yet only 14 
have been successfully 
tamed and selectively bred in 
captivity to be used as 
sources of meat, milk, fertilis­
er, transport, wool or hides. 
Why is the domestication 

s 

rate o low? 
Jared Diamond, UCLA 

physiologist and evolution­
ary biologist, believes that a 
wild species must fulfil at 
least six ba ic criteria to be a 
successful candidate for 
domestication. Firstly, diet is 
important. Carnivores, apart 
from their dangerous ways, 
are too inefficient at convert­
ing food to flesh (in other 
words they are too hard to 
fatten) to make them suit­
able. Overly finicky eaters 
would be excluded too. 

G~owth rate must be rapid, 
making the Gorilla and ele­
ph ants, which take 10-15 
year~ to ma~re, un uitable , 
despite their herbivorous I 
ways and usefully large sizt. 
As well as diet, problems of 
captive breeding preclude 
species like the Cheetah 
which, despite many 
attempts, has not been 
domesticated because the 
courtship requirements are 
too difficult to replicate in 
captivity. 

A nasty 

J 99S-96 
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d zebras unsuitabl . 
Al~hiugh clo ly relal d to 
wild hor , they be om 
dangerou ly v1c1 us and_ 
unpredictable a they g. t 
older. A t nd ncy to pamc 
1 maintain d gazell a 
,~Id sp ci . ~ -d fi na lly. 
ocial tructure 1 1mportan~. 

Good candidat for dom su­
cation 11 d to live in herds 
with a well-d v lop d domi­
nance hi rar hy that can be 
taken over by humans. H rd 

' need al o to occupy ov rlap­
ping horn ranges. rathe_r 
than mutually exclu 1v tern-
torie . 

Only animal that m t all 
ix criteria, argu Diamond, 

have b en succe fu lly 
' dome ticated. All larg mam­

mal peci s meeting these 
condition w r dome tical­
ed quickly by arly h rding 
people , beginning with 
heep, goat and pig around 
000 BC and nding with the 

Arabian and Bactrian Camel 
around 2500 BC. o mor 
have been add d since. 

- K.McG. 

Head Start for 
Peripatus 

The mal of about 20 
I specie of Australian 

peripatu , or velvet worm 
have curiou h ad tru : 
!Ure , con i ting of a pit that 
1s often adorned with hooks 
spike or syring . ince di : 
covering two of th pecies 
with a permatophore (or 
sperm bundl ) con tained 
within the head structur 

oel Tait of ydney' ' 
lacquarie Univ r ity had 
u pected that the mal us 

• the head structure to coop 
up the spermatophor from 
hi genital opening and then 
stores it ther u~til he is 
ready/or mating ( e Nature 
Au5f . . Autumn 1989). But 

1 how did he deliver th perm 
to the female? 

T ' . 
f ait at fir t took his cue 
rom Af · Afr• ncan peripatu . 

h_1can male P ripatus 
w ich lack head tructur ' 
jlafe sper~atophor dir et: 
y rom th ir genital op ning 
bn~o any part of th femal ' 

0 y. The femal ' blood 
h~;s th~n di olve a hole in 
ma km and th e per-
li tophor nvelop nab 
ng the sperm to n'ter h ; 

' Previously ANH 

body cavity and migrate to 
her ovari . 

However, the sharp head 
ornam nt of ome Aust­
ral ian speci mad Tait 
think that, instead of the 
female dissolving her skin to 
allow th p rm in, the males 
would us thes to puncture 
the skin (and pos ibly also 
the sp rmatophore) and thu 
insert perm dir tly into th 
body. But that' not how it 
turned out. 

Th truth cam to him 
r cently while h and his wife 
Robyn Stutchbury were 

arching for p ripatus in th 
ightcap Range of northern 
ew outh Wales. Th y w re 

coll cting pecim ns of a 
mall 'h ad-structur ' pee-
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ies that had recently been di -
over d in thi region, when 

they cam aero s an unu ual­
ly larg one. However, on 
closer in pection it turn d out 
to be two joined h ad to tail. 

The male' head wa firmly 
attached to the f mal 's geni­
tal opening, being held tightly 
in the grip of her la t pair of 
leg . When the two peci­
men part d company, they 
were pr rved fo r future 
for n ic xamination. Back in 
the lab, Tait was able to show 
that the permatophore was 
attach d to the female's geni­
tal op ning, and sections of 
the p cim n r veal d that 
sp rm had b n r lea eel and 
were making their way along 
th femal ' g nital tract. 

A male peripatus (Cepha/ofovea 
tomahmontls) with a glistening 
spermatophore held in its dimpled 
head structure. 

Having fo und out how one 
of the Au tralian peripatu 
sp cie with head structures 
mate, Tait i yet to work out 
why th re is uch a diversity 
of elaborate head tructure 
in the vaiiou sp cie , and 
what ro l the hard ned 
spik s, claws and syringes 
play in th proc . Al o, do 
the mal s of Au tralian 
sp cies that lack a head truc­
tu re mate lik the African 
ones? Or i th r a third as 
yet undi cover d t chnique? 

- Peter Meredith 
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UV Invitations 

It's true! Spiders really do 
invite flie into th parlour. 

And they do it using ultra-vio­
let (UV) light. Although spi­
d rs cannot actually detect 
UV light, ome insects can, 
and spiders (and plants) take 
advantage of this. 

Bee and other in ect use 
UV-re.fleeting patterns to 
locate attractive areas in th ir 
environment. The sky and 
the sun are th only natural 
sourc of UV light. When 
in ect leave dark area , 
such as within v getation, 
they use UV brightness to 
guide them to open spaces. 
UV light may also be reflect­
ed from important feeding 
areas, such a flower petals, 
fungi and liquid surface . 

In an effort to fine-tun pol­
lination, insect-pollinated 
flowers have developed com­
plex signalling systems that 

8 

allow insects to recognis 
individual plant species. 
Th se signals involv per­
fum , textures, and visual 
patterns that op rate in both 
white and UV light. 

The most u ual UV pat­
terns involve petals that 
reflect UV light, arranged 
around a central area that 
does not r fleet UV. The 
result is a con picuou bull -
ye pattern. This guides th 

insect lo the part of th 
flow r wh re both pollen and 
nectar ar waiting. 

By contrast, mo t bird 
cannot ee light in the UV 
range. Brian Rowland 
(Adelaide University) and I 
surveyed the UV-refl ctanc 
patterns of wildflowers near 
Adelaide. We found several 

p cie of emu bu h s 
(Eremophila spp.) that were 
known to b in et pollinated 
had UV-reflective patterns on 
the petals surrounding a dark 

The St Andrews Cross Spider 
(Argiope keyserlingl) decorates 
its web with UV- reflecting silk to 
attract Insects on the lookout for 
UV-reflecting flowers . 

throat, whi le bird-p?llinat d 
p ci s of Er~moPhtla w r 

not UV-refl cbv • 
Tb interaction of !h 

plants' u of TJY-r fle~t.mg 
pigm nt and the rnsec s UV 
vi ion re ults in mor e ffi­
ci nt pollination ~or the pl~nt, 
and more ffi 1 nt feedrn.g 
for the in ect . Bul lhere is 
anoth r group of organi m 
that take advantage of the 
in eels' UV vision, and thi 
time the in ect do not ben 
.fit from the int raction . 

All spid rs produc sil~, 
and many of th m weav 1t 
in to web to trap insect . The 
strands of ilk are oft n thick 

nough to be en, yet ma~y 
inse l till do not avoid 
b ing trapped. A outlined by 
Catherin Craig and Gary 
Bernard from Yal niver­
sity, this seeming paradox 
can be explained in part by 
the fact that ome of the web 
r fleet UV light. 

Primitive pider ( uch a 
Hexurella and Hypochilus 
speci s from America) spin 
sheet webs of -reflective 
ilk. 0th rs er at a maz of 

reflective silks abov a non­
reflective 'catching n t'. Th y 
hang the e webs in dim it , 
or at night. Ins cts moving 
from the dark towards 
bright open spac are appar­
ently con.fu d by the web ' 
similar properti s, and 
b come frapp d. · 

The w bs of mo t of the 
mor advanc d orb web 
w aving spider , uch as 
Eriophora spp., do not ref! et 
UV light. Howev r, othe r 
sp cies, including th band­
ed orb w b w aver , Argiope 
pp., d corate their webs 

with pattern of UV-refl ct­
ing ilks, which may b 1111J­

lar to the UV-reflective pat­
tern in flow r petals. The 
~ .... ;,1p,-., bodi s ar also UV-
reflectiv anc the webs ar 
hung n ar areas ,.rh r flow­
er are common. [n et polli­
nator on t!-1 look out for 
flowers ar attract d to th 
d ce~ti~e UV-bright webs, 
and d, m th ir strands. 

So it's true. The m s have 
accepted that invitation to 
walk into th pider' dining 
parlour. 

- Barbara Randell 
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A new speci es has been found 
that links, once and for all, the 
freshwater water striders (such 
as shown here) and the marine 
sea skaters. 

10 

Giant Stride 
for Skaters 

Using diver ity as a mea­
sure of success, nothing 

can match the insects on 
land. But the littl six-legged 
crea~re have not fared as 
well m the marine environ­
ment: five pecie of sea 
skater (Halobates) are the 
only truly oceanic in ects 
Small and fl ightless, thes~ 
s~at~r are found elegantly 
ghdmg across the tropical 
sur!ac s of the Indian and 
Pacific Oceans, never setting 
even a modified foot upon 
terra firma_. Where they 
came from, m the evolution­
ary sen e, ha been a matter 
of much peculation 

It' long been · thought 
katers are close relative of 

th_e wale~ _triders, in ects 
with a 1m1lar lifestyle in 
fr:esh water. But entomolo­
gtSt haye been unsure of the 
connection betw_een the two 
groups. ow an insect, found 

on the surface of Lydia 
Creek on Queensland's Cape 
York P ninsula, has been 
dubbed the 'mi sing link' 
betwe n th fre hwater strid­
ers and marine katers-a 
freshwater kater. 

Entomologists Dr ils 
And r en, from th Universi­
ty ?f Cop nhagen, and Tom 
Weir, from Au tralia's 
CSIRO, hav named the new 
Pe<:ies Austrobates rivularis 

~0 ? id ntified it as the closest 
hvmg relativ of th sea 
skaters. They believe that sea 
kater evolv d from a 

species like Austrobates 
som wher in th far north­
e~ t of Australia when it was 

ti ll part of the ancient land­
mas known as Gondwana. 
From th re, reason Ander­
s n and Weir, the sea katers 
bec~me adapted to th 
~arm~ nvironment and 
div _ r 1~ d and expanded 
thei~ d1 tribution across th 
tropics. 

- K.McG. 

Obstetric Bats 

Fruit-bat have recently 
joined a elect isterhood 

of mammals that are known 
to help olh rs during birth. 

While studying a captive 
colony of endangered 
Rodrigues Fruit-bats (Pterop1~ 
rodricensis), Thomas Kunz 
(Boston Univer ity) and col· 
league watched as one of the 
females licked and groomed 
an xp ctant mother's genital 
and anal r gions, and fanned 
and occasionally embraced 
her with her wings. The 
mother-to-be initially 
assumed the feet-down 
birthing position which ! 
normal in other pteropod1d 
bats. However, a few time 
during the birth he shifte? 
to a horizontal 'cradle' po 1• 

tion or a head-down roosting 
po ture and would only 
a um ' the conventional 
birthing po ition after the 
help r had demonstrated the 
corr et way in front of her. 
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tr crop . Th mo t promi -
ing crops ar oil-producing 
mallee eucalypts. 

With re archers from th 
We tern J\u tralian Depart­
m nl of Agriculture and 
Profe sor Allan Barton of 
P rth' Murdoch niver ity. 
Bartl ha inve tigated use 
and potential mark ts for 

ucalyptu oil. Whil now 
mo tly u ed for pharmaceuti­
cal , ther is normou , 
pot ntial for using ucalypt11 
oil as an indu trial d gr a er, 
repla ing olv nt that con­
tribute lo ozon d pi tion. 
One such olvent i · 
trichloro thane, which i 
u ed, for example, in some 
corr ction fluids. Worldwid 
750.000 Lonn s of Lrichloro-

lhan ar u eel ach y ar. 
Ten million heclar of uca­
lypt would b ne ded to pro­
duce sufficient oil Lo replace 
it. 

Barll Limale that the 
market for ucalyptu oil a 
an ind u trial olv nt would 
require 300 tim th volume 
pr s ntly produc d for phar­
mac uticals and, mo t signifi­
cantly, that lhe incom gener­
ated from oil-producing uca­
lypts would make land car 
lucrativ for farmer ·. Th 
major chall ng fa ing th 
clev lopment is to r due 
production osts to th l v I 
wh r it will be profitable lo 

ll at market price . 
- C.B. 
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Kea Attack 

Rumour. about the pr da­
tory nature of the K a 

(Nestor notabilis), w 
Zealand' mountain-dwelling 
parrot, hav b n wid -
pread. Purported to have 

attacked h ep (although el­
dom if ever een doing it) , 
these large bronze birds 
wer hot in their thou and 
and a bounty paid for their 
b ak . Thi continu d unti l 
19 6, when they were grant­
ed full prot ction. 

It wa n't un til 1992 that 
hard vid nee for lhe bird' 
predatory nature was 
obtained. During th filming 
of a documentary for 
Tel vision ew Zealand , 
Keas w r r cord cl, for the 
fir l time, activ at night and 
attacking sheep. Landing on 
the he p' back, th K a 
u cl thei r harp, tro ngly 
curv d bill to dig through th 
wool into th f1esh and tar t-
d £ cling from th area 

around the kidney . 
Ob rving th i kill d and 
deliberate trat gy ha h d 
new light on th 
liJ tyl . 

Many parrot r quir a 
high-fat di t and thi i e pe­
cially b·u of lh K a, whi h 
liv and br cls in xt, m 
mountain co nditions. Th 
alpine meadows w re one a 
rich ourc of fruit and 
b rri high in plant fats. Th -

- Julia Morris 

Fat-bellied 
Females Can 
Be Fatal 

In the ~louse Fly (Musca 
domestica), mal pr fer 

mat with large abdom n : 
big-belli d f mal carry 
mor egg than U1cir I nd r 
-i t r . But the attraction 
b om fatal wh n th para­
sitic fungus Entomophthora 
rnuscae nt r Lh picl1ir . 

Ho L di within a w k of 
inf ction by E. muscae but 
the fungal thr ad anchor the 
f1i ' probo ci and I g to 
th - ub trat , mal<lng th m 
look uq)risingly aliv . Th 
abdomen of E. muscae vi -
tim al o bulg notic ably 
with the invading para it 

7 
Caught in the act: a Kea 
live sheep. attacks 1 

~ 
f It 1_ml 12 how· 1:fler death 
unga por ·beanng or,, ' 
prout _out between their, 

abclommal eginent f es 
)ng white band and ~a~~ 
infected bellie even g 
con picuou . more 

_ Inve~tig_ating E. muscae' 
tt_an m1 s10n mode ' zoolo- I 
gist And r 01ler, now al 

op nhagen Univ r ity l 
D nmark, found male Die~ 
w r atb·acted to dead infect­
ed f mal_e and attempted to 
mate . with them. In field 
xpenm~nl , h offered 

pro pect1ve mate a choice 
between infected and unin­
fected dead female Oie . The 
inf et cl were preferred. 
Other experiment , in which 
the bellie of int cted and 
uninfected female flie were 
·wapp d, indicat d ii wa 
indeed the wollen bellie 
that were mor attractive lo 
male . 

M0II r believe that E. 
muscae pread from ho t to 
ho t by altering the appear­
ance of its victim' carp e 
and manipulating the exual 
behaviour of male Hou e 
F'li . De pite thi . argue 
M0ller, the s l ctive advan­
tage of larg bellie in 
~ male House Flie appear, 
for mo t of the year, to out­
w igh the high mor tality 
attributable to the feature 
during th umm r peak 
infection period. 

-K.McG. 

Buzzing to a 
Different Tune 

M any plant specie rely 
on b s to act a P?lli· 

nation go-between , carrymg 
poll 11 from flower to Dower 
a they fe d and occa ionall)' 
br ushing some off onto 
another flow r of the arne 
p cie . t first it migh_t ee;~ 

Lhal a plant that relr Id 
uch a 111 chani m wo\r 
bower it would-be earn 

with pollen in the hope h 0[ 

increa ing th chanc~ t _a 
Orne will ncl up rvmg 11 

How· 
designal cl purpose. een 
ver, a· b es fly betw is· 

flower they groom and ~e)' 
place much of the pollen the)' 
carr y. The more pollen the 
receive from a plant. lung 
more they groom, _re t~ther 
in L ss pollen reachmg 
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u finally emerg d after 
'file P h~urs (about lwo hours 
tlir~e tllan average) and with 
mo1e . fi · t foot and wmg Is , as 
one osed LO t11e normal head­~~ft presentation. The helper 
immediately ~rtloolmed _and 
supported it w1 1 1 r wrng 
during its crawl to the moth-
er's nipple. . 

The awkward presentation 
of the pup a~d the _ longer­
than-usual delivery time_ led 
the researcher~ to bel_ieve 
that tlJi was a d~ficult birth, 
and tlJat the a s1stance was 
both nece sary and wel­
come. Kunz sugge ts that 
midwifery may be common 
in bats that roost in colonie 
and may imply be unfamiliar 
to human because expectant 
mothers tend to be wary and 
secretive while giving birth. 

-R.S. By planting mallee eucalypts, farmers not only protect their land, but they get paid for it in oil. 

Growing Money 
on Trees 

We could be thinning 
our typing correction 

fluid with eucalyptus oil 
rather than chlorinated 
hydrocarbons if Western 
Australian tree experts have 

their way. They are hoping 
that a eucalyptus oil industry 
will be developed that would 
make it worthwhile for farm­
ers to plant trees on their 
properties and help the 
ozone layer. 

Buying and planting trees 
is expensive. Even with 

known land-care benefits 
such as reducing salinity, 
water logging and soil ero­
sion, tree take up land that 
could be used to earn an 
income. And, in the wake of 
recession and drought, for 
most farmers that sacrifice is 
too great. 

Unique recessed 
drew-cord Vertical/horizontol 

John Bartle, a Tree Planting 
Adviser with the Western 
Australian Department of 
Conservation and Land 
Management, has been trying 
to find ways of making money 
grow on trees. He has 
researched the viability of dif­
ferent kinds of commercial 
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bags-MONT. Made in Australia 10 world stand-
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When a mismatch is a perfect match: a bumble bee poll inating a 
Shooting Star fl ower. 

plants. Al o, the more pollen 
received by one bee means 
there is less available for 
other bees. o, to maximise 
the chance that pollination 
will occur, the plant mu t 
en ure that each bee take 
only a mall amount of 
pollen. That way a greater 
proportion of the bees that 
vi it the 0ow r will transport 
its pollen elsewhere. 
Lawrenc Hard rand Robert 
Barclay of the niv rsity of 
Calgary in Alberta, Canada, 
have found a way in which 

14 

Carrie Bengston (a science 
communic.ator for the 
CSIRO), Karen Mc.Ghee 
(a freelance science writer 
living in Newcastle, NSW), 
Rachel Sullivan (Taronga 
Zoo) and Geordie Torr 
(a zoologist at James Cook 
University) are regular 
c:ontributors to Nature 
Strips. 

ome flowers manage such a 
feat. 

Certain flower have spe­
cially d ign d anthers (th 
poll n-producing part of a 
flow r male reprodu tive 
organ) that disp n pollen 

when hak 11 at the corr et 
fr quency. Th s ar known 
as buzz-p llinat d flowers . 
Wh 11 a be vi its th flow r, 
the buzzing of it flight mus­
cle hak th anth r and 
th pollen is r I a d. 

Hard r and Barclay tud­
i cl one such sp ci , a 
herbac ou p rennial called 
Shooting tar (Dodecatheon 
conjugens). Th y found that 
it anther ar tun cl to a :fre­
quency abov that of !he 
buzzing of pollen-coll ctmg 
bumble bee (Bombus spp.). 
Becau ·e th fr quenci 
ar n't w II match cl, it 
reduce the amount of pollen 
ach b can obtain. 
The r s archer al o found 

that th long r a flow r ha 
to wait b fore it g ts its first 
buzz, the more poll n it pro­
vid the buzz r. U a flower is 
only going to be visited 
rarely, it may as well give 
mor pollen to the b that 
do visit to assur that . ome of 
the poll n wi ll be bru h cl off 
onto anoth r flower. 

- G.T. 

Crickets Tell the 
Temperature 

H ow do you t II the tem­
perature on a warm 

night without a th rmom -
ter? imple. All you need is a 
watch and a cricket...but not 
just any crick t. 

What make a good 'ther­
mom t r cricket'? First of all , 
th cricket needs to have a 
large urface area to volume 
ratio (giving it a d licat , 
lender appearance) so that it 

i particularly sen it·, 
1 . . ve to 

c 1ang in air temperatur 
ha to al _o_ sing Crom an !1

11 

vated po 1tton on a plant e-r .0 b , not 
.1 m a ur'.ow where the 
t mp 1:ature 1s more con tant 
and diff rent from the . 
t mperatur . Finally lahir 

· k • • e I enc . t song must be b 1 
k n 111to loud, distinct chi: 
and lh_ chirp rate mu t be 1 
r gula, and low enough t 
count. 1:he. crick ts that fi~ 
the cnten~ ar tree crick- I 
. ts (subfamily Oecanthinae) I" 
in the g nu Oeca11th11s 
which occur in v ral coun'. 
trie , including Au tralia. By 
~ming ~1 ir chirp and apply- f 
mg a rmple but specie . pe­
cific mathematical formula, l 
you can calculate the temper­
ature. 

Rob Tom , an ntomologi t 
from outh Africa' Tran . 
vaal Mu um, ha recently 
developed accurate 'chirp ) 
formu lae' for two p cie of 
African 'th rmometer crick­
ets' . If you're Ii tening to 
Oecanthus karschi, count the 
number of chirp over six 

cond , add 12 and you have 
the temperature in degree 
C lsiu . For 0. cape11sis, 
count the chirps in three ec­
onds and add 11. 

Although a great party 
trick on a summer' vening, 
the r al value of uch 'chirp ' 
formulae', of cour , i in 
identifying pecie in the wild 1 

from just th ir song. Thei• 
can al o b u d to t ach peo­
ple about in ect communica· 
tion, insect physiology and 
th physic of sound. 

-(,8. 
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KOALA IN THE POND 

Koalas are not normally attracted to water, yet sometimes dur­
ing hot, dry summers they have been observed crossing creeks. 
I found this particular Koala si tting and drinking in my garden 
pond, which is situated in the middle of 40 hectares of native 
bush in north-eastern Victoria. The temperature had reached 
the high thirty degrees mark and, although Koalas have effec­
tive cooling mechanisms, this one must have thought a dip 
would have been refreshing. Koalas have been known to drink 
free water if it is available, and not just sick individuals as was 
once thought. This Koala had been visiting the garden frequent­
ly for the previous few months and appeared to be in perfect 
health. 

. Thy Will Be 
Dung 

In the dim light of the rain­
forest understorey, the 

splatterings on the leaves and 
rocks look to be no more 

· than bird droppings. 
However, a clo er in pection 
reveal the craftily disguised 
Costa Rican Rove Beetle 
(leistotrophus versicolor). 

Camouflaged by its bird­
dung appearance, the beetle 

· attrac~s fruit-flies by dis­
char~g a pungent pinkish 
secretion from its abdomen. 
When a fly comes close 
~nou~h. t~e beetle lunges at 
it with its sickle-shaped 
mandibles. 

Known as the only beetle 
~ Prey exclusively on adult 

es, a recent study by two 
US biologists, John Alcock 
fud Adrian Forsyth, revealed 

at the Rove Beetle employs 
more than one strategy for 
capt · · . unng its prey. As well as 
sit-and w ·t ta . B · ai ctics the Rove 
tr~e~Ie actively h~nts large 

Pica) blowflies that are 
attracted to rotting carcasses 
or manure. By stalking and 

- Jan Ferrari 

snatching up the distracted 
prey while they feed, the 
beetle can consume a relative 
banquet in comparison to the 
tiny fruit-flies it attracts with 
its chemical lure. 

So why bother with fruit­
flies at all? Alcock and 
Forsyth believe it has to do 
with the relative availability of 
foraging sites. Dung and car­
rion, which attract large 
blowflies, are uncommon in 
the tropical environment 
because of the speedy 
process of decomposition. 
The beetle must make do in 
the interim by luring small 
flies with its aromatic secre­
tion ... at least until the next 
sloth or deluge of manure 
falls from the mighty 
canopy. 

-Karina Bull 

Making a Meal 
of Reproduction 

W hen katydids or long­
horned grasshoppers 

(family Tettigoniidae) mate, 
the male secures a sperm 
package (spermatophore) to 
his partner's genital opening. 
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Sou/hem Ocean HumpbackWha/p 
-'Roxan11P01994. Heroey Bay, 

Queen land. Photo: Pau/Hodda 
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During courtship a male katydid 
(Salomona sp.) passes the femal e 
a 'nuptial gift', which she 
consumes. 

This consists of two parts: a 
sperm-rich cap ule plu a 
nutritious sp rm-free m al, 
which th f ma] at . 

The upply of a ·nuptial gift' 
for the femal to eat during 

kat did . , xplanation for 
nuptial gifts are divided. The 
gift, by nouri hing th 
female. may incr a g 
quality or numb rs. Or, by 
occupying th attentions of 
th f mal , it may increa e 
the tim a male' perm has 
for f r tilisation and improve 
his r produ tiv ucc . 

In katydids, the femal 

The most extreme manifestation of the 

nuptial gift is sexual cannibalism, where the 

male sacrifices himself as the meal. 

court hip i a common ph -
nom non in in et . The 
mo t xlr me rnani£ station 
is exual cannibali m, wher 
Lh mal acrifice him ' elf as 
th meal. Captur d pr y or 
part of the mal ( uch a 
wing lips) can also b 
offered, as well as 'home­
made meal ', as i Lhe ea in 
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bend clown and consume 
the gift compon nt of th 
permatophor whil sp rm 

mak th ir way up her r ni­
ta l b·a t. On fin i h d, sh 
th n r rnov s and ats th 
·perm ·apsul along with any 
r rna ining contents, afi:er 
which she ent rs a r -fractory 
period wh n h is unr c p-

Laws of 
Attraction 

H ollywood lab I the 
allur betwe n 111 n and 

wom n. as that ,indefinable 
som thmg call d chemi trf 
There hav b n countle 
attempts. by ocial ci nti ts 
lo prov_1cl rnor preci e 
xplanat1ons and most have 

r olv cl that human attrac­
tion i arbitrary and ulture­
bound. 

However, the larg , I tudy 
on hu man mat el ction pro­
vide solid -upporl for a con­
trary view. In a ix-year ur­
v y that b gan in 1984, 

niv r ity of Michigan p Y· 
chologi t David chmitt and 
David . Bu collaborated 
with 50 oth r cienti t 
worldwide to inv ligate the 
param ters of attraction in 
10,000 m n and wom n in 37 
countrie . They found a 
remarkab l con i tency 
aero s th human pecie 
that tran cend the limit of 
g ography, cultur , politic , 
thnicity. r ligion , race and 

economic . 
And why wouldn't they? If 

oth r animal have evolved 
highly patt rned, pecie -
wide mati ng ru l sand trate­
gie in r pon e to adaptive 
problems, then why wouldn't , 
human ? 

From the result of the 
int rnational tudy and ma!~ 
er- cal investigation on the 
sam subj et, chmitt and 
Buss have d velop d a ·theo- ( 
ry of human exual tr~te-. 
gi s' that ac ount for "".1de-
preacl pall rns of attraction. 
On of th theory', key 

(and perhap most controver· 
ial) prediction . born °:H 

aero dif f rent cultur , t 

that m n Iookjng for a Ion · , 
t rm mate prefer wom 0 . of 
good r productive pot nti~­
How can m n be t id nti~· 
reproductiv ly ~aluable 
worn n? By ob erv111g fea· 
tur linked to ag and \ ell· 
b ing. Apart from variation ~ 
in attitud to plumpn · and I 
thinne , m n in all known 
cultur · ar exually attract· 
d to lhe phy ical cue of 

youlh and health in worne1'.· 

"In no cultur do p ople pei · 
ce ive wrinkled kin . o~en 
ore and 1 sion , thin bps. 

jaundi eel y s. poor nnJ,de 
ton and irregular facial ~ea: 
tur to be attractive". wnte 
Bu 

- K.McG. ; I £ rtility, however, i 
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"YOU'LL 
NEVER 
GUESS 
~HATI 
BOUGHT 
YOU:' 

A living gift that's not 
a dead give-awayl 

"Adopt a Tree" in 
Barrington Tops and help 
preserve a wilderness 
area under threat. Your 
kit contains photo, certifi­
cate, 10% discount at The 
Wilderness Shop and 
more! Only $40. 

Call (02) 267 7929 
for the free brochure. 
No obligation, of course. 

Q"HE 7(}ILDERNESS JOCIETY 

"ADOPT A TREE" AUSTRALIAN MUSEUM 

-
6 College St, Sydney • Open 7 days • 9.30am-5pm 
For details of what's on phone the Museum Alive Line 0055 29408 

LEAVE YOURJUNGLE 
AND EXPERIENCE OURS. 

The concrete jungle will 
disappear amongst the 
45,000 hectares of tropical 
rainforests, mountains, 
gorges, valleys, waterfalls 
and sandy beaches of the 
world's largest island 
national park and 
Queensland's most 
unique resort. 

Share a pleasant cabin or a 
beautiful tree house. and 
enjoy our meals which are 
an epicure's delight. 

There is no TV. No phone. 
Just the occasional call of 
native birds. 

As one of only 50 guests 
you'll enjoy uncrowded 
facilities, privacy 
and intimacy. 

Splendid isolation in 
comfort and style and a 
standard of service that's 
simply incomparible. 

If you want to stay king of 
your jungle, spend a little 
time swinging through 
our trees. 

HINCHINBROOK 
u • •• ~ - - -~ 

·l·S·L·A·N·D· 
Bookings and enquiries r; 
008 777 021, or (070) 668 585 ~ 



Like most Insectivorous bats, the 
Brown Bearded Sheathtail-bat 
(Taphozous achates) from the Kai 
Islands off New Guinea, is very 
small. 

not a age-d p nd nt a it i 
in wom n and i more dif:fi. 
cult to d termine from physi­
cal appearance. WhjJe men 
worldwide "place a premium 
on physical appearanc ", 
worn n eeking long-t rm 
mate are more inclined to 
look for signs that indicate 
he can provide for her off-
pring. 
There is, however, far 

mor to human mating 
trategies than cues for sex 

and ucce . One of th 
tronge t and most enduring 

obs rvation i that men and 
women a1ike regard mutual 
lov and kindness as being 
xtremely important in long­

t rm pairing . 
P opl th world over, 

beli v Bu and Schmitt, 
are attract d to th same 
orts of qualities in their 

choice of partner . P rhap 
that is why, a movi makers 
w II know, a love tory is a 
lov tory in whatev r lan­
guag it is told. 

-K.McG. 
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Microbats: 
Why Are They 
So Small? 

I nsectivorou bats are 
among th mallest mam-

mal in th world, u ually 
w ighing in at less than t n 
gram . Bul why are they so 
small? After studying 57 
speci s of bats, Gar th Jone 
of the Univ rsity of Bristol 
believe that it may be due to 
a link b tween the rate at 
whi h th y flap their wing 
and the production of the 
intense puts of 0W1d they 
use in echolocation. 

Many inse tivorous bats 
u their own natural ' onar' 
ystem to navigate and locate 

th ir pr y while :flying. They 
ncl out powerful bursts o( 

ound that bounce off obsta­
cl s and prey, and their ensi­
tiv ars pick up the choes. 
The puls s are nergetical­
ly xp nsiv to produce but, 
by coupling th m with .flap­
ping of lb wings, they add 
no xtra co t to that of flying. 
Calls are produ d at the end 
of the upstroke and oc ur 
when the bat xJ1ales. 

Thi coupling o( sound pro­
duction to wing beat may 

put a limit on th body iz of 
bat that catch in ect on th 
wing. As body size incr ases, 
th number of times the bat 
Oaps it wings- and hence 
th numb r of ound pu l es it 
produc - will decrea e . 
Thus larg r bats may not b 
abl to cholocate often 

nough to catch enough 
in et to supply th 
incr a ed en rgy requir -
ment of th ir larger bodies. 

The fact that bats n ver 
glid i also explain d by 
Jon ' th ory. B cause the 
search pulse are link d to 
flapping, a gl iding bat wou ld 
b , unabl to catch prey and 
navigat properly. 

Blood on the 
Bread 

-G.T. 

In 1263, a priest giving 
ma in th town of 

Bois na, lta1y, notic d 'blood' 
oozing from th acramental 
br ad waf r. Sure that it wa 
Christ' blood, and miracu­
lou proof of God's exist nee, 
th v nt b ame known a' 
~he 'Mira le of Bol ena', ancl 
~ ev n r cord d by Rapha t 
m a fr co in th Vatican 
'Blood' has also been r cori 

cl on br ad, potatoes, polen­
ta and other tarchy food• 
tuff , much to th terror of 

th hungry find r. ome I 
p a ant thought it wa the 
D vii' work and prie t were 
call cl in to xorci e the food. 
How ver, aft r the di cov ry 
of a parti ularly 'bloody' col· I 
lection of food in a farmer'• 
cupboard in Legnaro, Italy, in ] 
1819, s i ntists were corn· 
missioned to inve tigate . the I 
ph nom non. They indepen· 
dently concluded that. the 
'blood' wa a re ul~ of n~1cro- ( 
biological, not divm .. tr_i ter- , 
vention (although opinion I 
a, to th xact nature of the 
'beast' were still at odd ) , and 
that conditions nece sary for I 
its growth w re warm tem· 
p ratu r and humidity. 

[t is now known that the I 
r cl-colour d ubstanc wa a 
bact rium erratia marces· 
cens, narn' d by on . of th~ 
original 19th-c ntury rnve ll­
gators. I tarts off a _mall 
red pot that grow qwckly 
to cov r th food, and tl~en 
turn to lim . often drippin1 • 
to giv the appearance 0 

blood. . 
Mor ntly, Johanna 

Cullen (f ·om George Mason 
Univ r ity in Virginia) 
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Pregnant 
Males Can S ti ll 
Be Macho 

QUICK QUIZ 
1. What is the name of the 

whale that sports a single 
tusk? 

2. How many species of bed 
bug are native to 
Australia? 

3. Name the mountain 
range on which Alice 
Springs is situated. 

4· Which tree, discovered in 
late 1994, was dubbed 
"the botanical find of the 
century"? 

5. What colour are juvenile 
Wandering Albatrosses? 

6-W~ich British popular 
science writer living in 
Austral ia is the author of 
the recently released 
(l 99S) book Are we 
alone? 

7· What do the names 
Dingiso, Nemenaki and 
Wanun all refer to? 

8 G' · . ive the name of the 
largest planet in our 
galaxy. 

9 · What l}ipe of plant · d . IS 
10 ~picted on the $2 coin? 

. e catchcry ESO 
stands for what? 

(Answers in Q&A.) 

A male seahorse (Hippocampus angustus) from Western Australia , 
showing his brood pouch . 

mbryos until 
d a indep n-

one of the e days but it' th 
bigger, more competitiv ly 
activ mal · ahor es that 
get pr gnant. 

Th fact that ahorses 
exhibitconv nlional sex role 
brings anoth r long-h Id 
a umption into qu stion. If, 
as previously as um d, 
female comp t more 
intens ly than mal fo r 
mat , one wou ld exp et that 
male would b in d mand. 
But if mal ar competing 
for f mal we would expect 
the opposit . ln fact, 
Vincent's r earch ha shown 
that because ma! and 
f mal s hav roughly qual 
reprodu tiv rat (in oth r 
word , it tak a female about 
a long to produce anoth r 
clutch of gg as it takes a 
mal to incubat th clutch 
he' aJr ady carrying) . nei­
ther x i in any more 
cl mand than th other. 

-C.T. 

' Previously ANH 
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. THE BACKYARD NATURALIST , 

His gut-wrenching contribution 
toward the production of her 
spiderlings is a sado-masochistic 
passion-pit performance replete 
with self-sacrifice and de facto 
digestion. 

A REDBACK AFFAIR 
BY STEVE VAN DYCK 

S LATE AS 1927, WHILE 
buttock w r smart­

ing on the domestic front, tempers were 
flaring in the medical fraternity. Th fuss 
had to do with Redback Spid rs 
(Latrodectus hasselti) . Many doctors 
could simply not accept that somewhere 
'twi.xt the thunder box and the coffin, a 
pea-sized spider was hanging in :fla­
grante delicto. "I have handled these spi­
d rs on many occasions for years past 
and have not yet succeeded in making 
one bite m ", wrot Dr F.A. Rodway in a 
letter to the Medical Journal of Australia 
in May 1927. 

So th d aths of 13 Redback-bitten 
Australians up to 1956 came as a com­
plete mystery to some. To others, how­
ever, the Redback carried with it a r pu­
tation as black as its flanks, and a warn­
ing as bold as the chilli-red slash down 
it 'spine'. 

Dr A. Watkins, incensed by th blase 
attitude of Dr Rodway, and in reference 
to the alleged reluctance of Redbacks to 
bite him, sugg sted that "if Dr Rodway 
placed the spider under his shirt, I fancy 
h would be accommodated" (Medical 
Journal of Australia, 11 June 1927). 

Today, notwithstanding the demise of 
the outdoor dunny with its odious 22 p r 
cent record for derriere-directed nips, 
the Redback sti ll manages to bite 
Australians at a higher frequ ency than 
all the snak bites and marin stinger 
nvenomations recorded in any particu­

lar year. 
R dback-induced deaths, howev r, 

are a b·agedy of th past sine Red back 
antivenom becam available in 1956. 
B for that date, an initially pain I ss bite 
could b followed with in fiv minutes by 
pain so intense that many victims could 
become uncontrollable with hysteria. 
Within three hours th is could be accom-
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pani d by sw ating, local sw ll ing, dizzi­
nes , welling of the lymph node , nau-
ea, muscle weakness, paralysi , insom­

nia, vomiting, and increases in heart 
beat and blood pres ure. Mo t victim 
could expect, at the very least, a week of 
continuous pain and aching, accompan­
ied by drenching sweats. Some fared 
much worse. 

Today the admini tration of antiven­
om can bring r Ii f from the distressing 
ymptoms within an hour or two of the 

injection. And b cau the toxic compo­
nents of Redback venom act o lowly, 
the antivenom, whether given two min-

REDBACK SPIDER 
Latrodectus hasselti 

Classification 
Family Theridiidae (comb-footed 
spiders) 

Identification 
Females jet black to fawn, with dorsal 
slash red to orange. Underside of 
abdomen always with a red hourglass 
or two-triangled pattern. Abdomen 
pea-sized (up to 10 mm), overall size 
may cover a SO-cent coin, legs always 
thinner than a toothpick. Males 
(practically harmless) minute, white to 
brown with dorsal slash red to brown or 
with white streaks off the main slash. 

Distribution and Habitat 
Found Australia-wide but mostly in 
disturbed (settled, urban, rural) habitat. 

Life Cycle 
Food mostly beetles but includes any 
snarable living creature up to the size of 
a small mouse or lizard. Females 
mature at 4 months old and may lay a 
batch of eggs every month especially 
during summer. An egg batch consists 
of up to about a dozen egg sacs, which 
might contain up to 5,000 eggs. Eggs 
hatch in 2 weeks. Females can draw on 
the packaged sperm of a single mating 
for up to 2 years. Without food, 
Redbacks can live for around 10 
months. 

utes or two hours aft r the b. . 
ly just as effective. This al O ~e, is u uai 
whi~e ~omplacency hould b!ean _thal 
pamc is an unnecessary co avoided, 
Redback first aid. mponent of 

But to other er ature such 
beetles, liz~rd_s, slaters, bugs an~ ~arge j 
Red back bite 1s the end of the 1· Ees, a 
Ho Mi b" me. ven I u e ce are 1tten and con u, . 
they wander into the me sy webned if • 
. nakes a long as 45 c ntirnetr ,hand / 
b e ·ddb" . eave n re<:_01 e erng bitten and killed. 

The tangle of tough dry silk . 
form the Red back's untidy web ·1 lbdat 

f fu 1 · nia e 1 up o a . n~e -cum-nursery built in lb 
da~k s lus10n. of an old tin, behind gu: I 
ter~ng~ and wmdow sills, among tool 
or 111s1de boot or clothing. This is con'. ( 
nected to_ a dry, trampoline-like snarin I 
net that 1s fe t?oned with sticky gli 1 
ules and h Id m position by dry guy. 1 
rope thre~ds anch?red to the ground , 
b low. This snare I usually built in a \ 
more sunny or open position 01an the • 
nursery. I 

If an animal brushe again t Uie 
sticky blobs, it sets off a chain reaction I 
breaking many of the guy-ropes. Thi . 
t I as of ten ion from the ground up , 
causes the prey to be hoisted toward the 
snare wh re th lovely lady waits towel- ' 
corn all and undry into her parlour. If 
the prey i too large for the catapult, 
then the ever-accommodating hoste , 
will ru h out to gr et dinner gue t , 1 

which are first sprayed with an immobil- I 
ising blast of liqu.id ilk before being 
wrapped, bitten and then ucked dry. , 

1n Redback circles, hypodermic clout I 
and stunning look are definitely ' I 
women's is ues. The male Redback 1 
runt-lik (three millimetre long) with 
black, whi t and r d marking , and I 
almost hannle compared to hi expan-
ive and dead ly spouse. ymptoms 

resulting from hi bite are mild an,d 
localised, and it is thought hi ven?m.1 •. 
less toxic than that of a female. Hi life 
of six or sev n month is short corn· 
pared to her two years, but his gut· 
wrenching contribution toward_ the pro­
duction of her thou ands of sp1derhngs 
is a sado-masochi tic passion-pit perfor· I 
mance replet with self-sacrifice and de i 
facto digestion. . 

When the combined influence of the 
procreative mood and a courting male 
ov rtake a fem.ale R ??ack's ~atur~ 
tendency to liqu1dat vts1tors fit st an 
gre t them later, sh hangs belly-upl 1f 
the web and allows a male to Slrac c e 
her awesome black-and-red bulk from 
on top. Mating i.11 piders i a whole~~; I 
ball game omparecl to the proce s ·rt;• 
in vert brat love ci rcle , and the nr 
gritty of ight-legged hanky pa~kY_con; 
ist of the male deftly hand-deh_vei;ngof 

pr -packed, tak away con~aine the 
sperm (spermatophore) mto der· 
female' genital apertur on the un hi· 
id of h r a~do111~n, u i~~ one ,0\ 11e 

modified f ed1ng hrnbs 01 pa_lps ·f the 
male inserts the corkscrew tip 0 
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palp \co~taining lh , p rmatophore), 
1wi t 1t hk a front door key and locks it 
in place. Th n he do a h ad tancl and 
a oin r. ault and finally come to re t 
with hi abdom n lying betw n th 
jaw ?f_hi a~t ntive mat . Sh respond 
by e1z111g h1 r~ar nd and savagin it. 

Five to 20 minutes later the tunn cl 
male n<1ps off th locked-in tip of th 
palp (thi help exclud oth r would-be 
father ) and taggers off Lo the ed of 
the arena. collect hi wit while pr en­
ing hi other r mainin mating palp 
then with r tor d r olve, re- nt rs th~ 
ring. mount the huge black st ed 

, lock, in th palp lip. and om r ault t~ 
again land b tw en the jaw of his mat 
who, emingly bor d by the action 
replay, again ravage and maul what 

Even House Mice are 

bitten and consumed 

if they wander into the 

messy web. 
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A female Redback Spider with one of her pea-sized egg sacs. Each egg sac can contain up to 

300 eggs and will take about two weeks to hatch. 

d r peci w r re ord d b for th 
Redback r ar d it terrible h ad in lh 
literatu r , and that it is unlrnown in 
Aboriginal legend ... and a potentially 
nasty pictur emerg s wh re our mo t 
celebrat d crawly nds up in bed with 
lho e scruffy ill gal animal immigrants 
like ship rat , pigs and sparrows that 
have ru h d in and call cl Au tralia 
hom. 

ot all pider i nti t sit comfort-
ably with thi 'introduction ' th ory and 
om a p et of th R dback' ' bio-

g ographic history and b havioural 
cology a upporl for it ncl mi tatus. 
Thinkjng of R dback as econd-~la 

citiz n doesn't h Ip much to g l nd of 

them but, when pu h comes to shove, it 
does make twi ting the -tick into lh ir 
untidy n t just that bit ea i r. ■ 

Further Reading 
Raven , R. & Gallon, J., 1987. The Redback Spider. Pp. 
306-312 in Toxic plants and animal -a guide for 
Au tralia, ed. by J. Covacevich, P Davie and J. Peam. 
·Queensland Museum: Brisb,me. 

Forster, L., 1995. The behavioural ecology of 
Latrodeaus hasselli (Thorell). the Austral ian Redback 
Spider (Araneae: Theridiidae): a review. Ree. W. Aust. 
Mus. Suppl. 52: 13- 24. 

Steve Van Dyck is a Curator of Vertebrates 
at the Queensland Museum where he has 
worked since 1975. 
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RARE & ENDANGERED 

After 25 years of often dead-ended 
detective work, the elusive and 
enigmatic turtle gave itself up to 
science. 

MARY RIVER 
TURTLE 

tail of male is long, up to 70 per cent of 
the hell length, _laterally compressed 
and massive, as thick as a human wrisl 
No other turtle is known to have uch a 
large tail. The head and ~eck of a mature 
male dwindle in companson. The di tal 
tail vertebrae also bear chevron bones or 
haemal archesi a feature unique a_mong 
Australian chehd turtle. and t~e pnmary 
justification for regarding this not only 
as a new species, but as a new genus 
John along with colleague John Legler· 
nam~d the species Elusor macrurus ~ 
reference to it elusive nature and large 
tail. 

Not a lot is known of the species' 
behaviour. Despite their penchant for 
basking on rocks, they seem extremely 
wary and are hard to catch. Two thou-

BY ARTHUR GEORGES 

NOWLEDGE OF Aus­
tralia's freshwater tur­

tle fauna is poor. Two very distinctive 
species, the Pig-nosed Turtle 
(Carettochelys insculpta) and Fitzroy 
Turtle (Rheodytes leukops), were only 
added to the list of Australian species in 
1970 and 1980 respectively, and there 
are numerous other species that are 
known to be clifferent but which await 
description. One of the most recent addi­
tions to this continent's list of turtle 
species was made by John Cann. After 
25 years of often dead-ended detective 
work, the elusive and enigmatic turtle 
gave itself up to science. 

The story begins in the late 1950s and 
early 1960s when pet shops in Adelaide, 
Brisbane, Melbourne and Sydney began 
receiving large numbers of unusual 
hatchling turtles, with sales ranging 
from 3,000 to 10,000 individual per year. 
Some even made it as far as Los Angeles 
in the USA. These hatchlings were 
referred to as the common Saw-shelled 
Turtle (Elseya latisternum) because they 
shared a head shield and serrated mar­
gin to the shell. However, for John the 
hatchlings had some superficial differ­
ences that made him suspect they were 
not Saw-shelled Turtles. He began to 
make enquiries about where the turtles 
had come from. 

The pet trade's 'code of ethics' proved 
to be a major obstacle and John was led 
on a merry goose chase. Contacts with­
in the industry, and contacts' contacts 
indicated that Torres Strait was their nat: 
ural location, then Swan Hill in Victoria 
northern Queensland and even Papu~ 
New Guinea. After many thousands of 
kilometres of fruitless searching, the 
first concrete lead was provided in 1987. 

~ The Victorian distributor of the turtles, 
z by then out of the trade because it had 
Q become ilJegal, opened up a little and 
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provided a name that ultimately led John 
to someone in Maryborough, southern 
Queensland. Deeply seated suspicions 
remained however, and John was direct­
ed to the bore drains of the Ballan 
region of south-western Queens_land, a~ 
unlikely location that became 1mmed1-
ately apparent on John's arrival. 

Deciding he'd been led up one garden 
path too many, John thought he'd let go 
of the search for a while and travel to 
Darwin to gather photographs for a tur­
tle book he was preparing. But not long 
after he had ar1ived, he received a pho­
tograph from his Maryborough contact 
with a note saying "I've got one!". So 
back he came. Almost immediately they 

and trapping hours did not produce a 
single pecimen and only one wa 
caught in four days of intensive gill net­
ting. Diving for them is slightly more 
successful but still very difficult because 
of the poor visibility in the dirty water of 
the Mary River. 

Perhaps the most significant aspect of 
their behaviour is that they congregate 
and nest in sand banks in response to 
rain. Although rain is known to trigger 
other turtles to nest, none does it to the 
extent of the Mary River Turtle. Thi 
egg-laying strategy probably serves to 
satiate potential predators, however it 
also makes them vulnerable to human 
exploitation. No doubt pet shop suppli-

He was speechless. He was set to explode. And then his 

host said to him, ''Well if that's not him, have a look in this 

drum" ... and at last John saw, for the first time, an adult 

female specimen of the species he had sought for so long. 

were taken to a large drum containing a 
medium-sized turtle. John's mouth 
dropped, for in the drum was a very 
ordinary-looking specimen of the 
Northern Snapping Turtle (Elseya den­
tata). All the kil~metres of past trips, 
and 22,000 on this current trip alone, 
flashed before John's eyes. He was 
speechless. He was set to explode. And 
then ~is host said to him, "Well if that's 
not h1m, have a look in this drum" ... and 
at last John saw, for the first time an 
adult female specimen of the specie~ he 
had sought for so long. 

The hatchlings and sub-adult speci­
mens known from the pet hops belie 
the distinctive features of the adult. It is 
a very large animal, growing to about 40 
centimetres in carapace length, larger 
than any other short-necked turtle in 
the family Chelidae, and the oval shell 
bulges a~ the lateral edges, reminiscent 
of the winged keel of Australia JI. The 

ers took advantage of this knowledge, 
collecting bulk eggs after rain, incubat­
ing them at home and shipping off the 
hatchlings for sale. 

The species has been listed as endan· 
gered in the recent Action Plan for 
Australian Reptiles and funding has been 
made available by the Australian Nature 
Conservation Agency to prepare a recov­
ery plan. Hopefully soon we will kn?W 
much more of the biology of this elusive 
species. ■ 

Further- Reading 
Cann, J. & Legler, J. , 1994. The Mary River To~oise:~ 
new genus and species of short-necked chel1d fro 
Queensland, Australia (Testudines: Pleurodira), 
Chelonian Consetv. Biol. 1: 81- 96. _ 

Dr Arthur Georges is Director of tit~ APR/i~ 
Ecology Research Group at the U1!ive~1 { 116 
Canberra. His research interests li~ wifrth esh­
ecology and systematics of Austra/1011 

water turtles. 
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WILD FOODS 

After the war the tea tree 
industry collapsed due to the 
rising popularity of antibiotics. 

THE TRUTH ABOUT 
TEA TREES 
BYTIMLOW 

beer and tea. An illustration of the shrub 
shows it to be Manuka (Leptospermum 
scoparium) . Manuka also grows in 
south-eastern Australia, but not at 
Botany Bay, and Cook did not m et with 
it in Australia. 

In tead the name 'tea tree' was first 
recorded by First Fleet Surgeon 
General John White, in hi 1790 book 
Journal of a voyage to New South Wales. 
He illustrates a "tea tree" that can be 

to th First Fleet colonists a~ "sweet tea". 
By the 1870s the term tea tree' was 

u ed for shrub and trees of the genera 
Melateuca, Leptqspermum, !(unzea and 
Callistemon, which are all 111 the euca. 
lypt family (Myr tac ae). Mo t if not all 
of th e plants produce aromatic oils in 
their leaves, o that a flavoured tea o( 
sorts can b brewed from the leaves 
although not all such species were used 
in this way. Nowadays the name 'tea 
tree' is restricted to the first two genera 
and the best-known species are proba'. 
bly the Paperbark Tea Tree and Lemon. 
scented Tea Tree (Leptospermum Peter­
sonit). 

The genu Melaleuca has many repre­
sentatives Ln northern Australia, and 
about a dozen of these were used in 
Aboriginal remedies, mainly those 
species rich in cineol, which has everal 
medicinal applications. To treat coughs 
and colds, leaves were crushed and 
inhaled or soaked to make an infusion 
and infusion were also applied to sore~ 
and burns. In Asia, medicinal cajuput oil 
has been extracted from two tea trees 
also found in Australia: the Weeping 

EA TREE OIL IS BECOMING EVER 
more popular as a home 

remedy, especially for infections and 
injuries of the skin. Medical research 
confirms its effectiveness at killing bac­
teria and fungi without irritating sensi­
tive tissues. But while the oil is becom­
ing famous the tree that provides it 
remains largely unknown; it doe n't 
even have a common name. It is not, as 
many believe, the well-known Paperbark 
Tea Tree or Broad-leaved Paperbark 
(Melaleuca quinquenervia), but a much 
smaller tree (M. alternifolia) confined to 
a mall area of eastern Australia. 

To treat coughs and colds, leaves were crushed and 

inhaled or soaked to make an infusion, and infusions 

were also applied to sores and burns. 

The name 'tea tree' has been widely 
but wrongly attributed to explorer 
Captain Cook. The 1777 journal of his 
second expedition refers to a "tea-plant" 
harvested in New Zealand for brewing 

identified as the Flaky-barked Tea Tree 
(Leptospermum trinervium) . White does 
not say this plant wa u ed in any way, 
but its leaves were presumably brewed 
into tea like the more popular Sweet 
Sarsaparilla (Smilax glycophylla), known 

Crushed leaves of the Weeping Tea Tree are used by Northern Territory Aborigines as a snlffl 
remedy for colds. ng 
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Paperbark (Melaleuca leucadendra) and 
Cajuput (M. cajuputi). 

However, none of these specie is the 
tea tree from which the famous oil is dis· 
tilled. This plant (M. alternifolia) grow 
only on the swampy coastal plains ol 
northern New South Wale , and on the 
nearby highlands of the Granite Belt ol 
southern Queensland, where it binges 
streams growing in sand comprised of 
eroded granite. These habitats are sur· 
prisingly different: the plain have a sub­
tropical climate, whereas the elevated 
Granite Belt occasionally receives heavy 
snowfalls. 

Promoters of tea tree oil often claim it 
to be a traditional Aboriginal remedy, 
but there is very little evidence to back 
this up. The published accounts of 
Aborigines using "tea tree" invariab!Y 
refer to other species of Melaleuca in 
northern Australia. The only evidence I 
can find that Aborigines did use M 
alternifolia come from Chri topher 
Dean, the Manager of Thursday 
Plantation at Ballina ew South Wales, 
and a pioneer of the modern tea tree 
industry. A trained anthropologist, Dean 
tracked down an elderly Aboriginal 
woman in northern ew South Wales 
who remembered using the leave as a 
medicine. 
. The virtues of M. alternifolia oil were 

discovered by white Au tralian when 
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lemon-scented Tea Tree is farmed in Kenya 
and other parts of the world as a source of . 
citral and citronella- lemon-scented aromatic 
oils used in shampoos and soaps. 

A.R. P nfold of th old ~ chnological 
Mu eum in ydn y le ted it germicidal 
propertie in th 1920 . The oil b cam 
popular in the 1930 , and during World 
War 2 ammunition factories incorporat­
ed it inlo their machine oil to reduc 
infections in work r ' cuts. After the war 
the tea tre indu try declin d and v n­
tually collap d du to th rising popu­
larity of antibiotic , a lack of promotion, 
an~ unreliabl uppli of tea tr~ 
fohage (all oil was xtracted from w1 Id tr e ) . 

. The modern tea tree indu try began 
1~ the late 1970 , and is entirely planla­
~on ba ed. Thank to effe tiv market­
•~g and to increasing int re t in alt rna­
h~e remedies, it continues lo xpand, 
with growing sales around th world. ■ 
----------------~-P,~1 Low is a_ 11ature writer and c_onsultant_ 
tmg 111 Br1sba11e. He has written fou1 /fks about wild foods and medicines pub­
is led by Angus & Robertson. 
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. . all flowers, fine leaves and papery ar . ( M alternifol,a) has sm The medi cinal tea tree . 
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Sons are costly for mothers to 
produce, growing_ fa~ter and 
heavier than their sisters. 
Daughters, however, present 
their own problems. 

T FIRST IGHT THE BROWN 
Antechinus (Antechinus stu­
artii) is hardly the most 
exci ting Au tralian marsupi­

al. This small, drab, nocturnal creature 
spends its life scuttling through the 

LIKE 
MOT H ER 

LIKE 
DAUGHTER 

BY DANIELLE CLODE 

undergrowth of 
the south-east­
ern forests. Yet 
the mousy appear­
ance of the 
Brown Antec­
hinus belies a 
harsh and frantic 
life. In the world 
of th is marsupial 
carnivore, life is 
a whirlwind race 
against time to 
find food and 
mates, and leave 
behind competi­
tive offspring. 

Like many 
other marsupial 
carnivores 
(family Dasyuri­
d a e) B r ow n 
Antechinuses are 

short-lived. Females may live for three 
years, but all male Brown Antechinuses 
die after only one year. Both sexes be­
come sexually active at ten months of 

age and the resultant winter rut is f 
tic and competitive affair. Males c a ran. 
their activity to nest trees wher:~~ne 
can encounter females. Up to 15 1ey 
may huddle together in the hopemaes 
mating. Bec~use mating takes pla/1 a 
the coldest time of year, and often ~ at 
distances from their own fora .eat 
grounds, males need to live off their· ging 
b d. k . own o 1es to eep gomg. They use tr 
hormones (corticosteroids) to strip the~s 
bodies of protein and fat, but this takerr 
its toll. All the males die from immu es 
failure or ga~trointestinal ulcers shor~~ 
after the mating season. · 

The female antechinuses spend a con­
siderable amount of time constructing a 
safe and dry nest in tree hollows lined 
with grass and leaves. A month or so 
after mating the females give birth to a 
~any as tei:i ~iny young, each weighing 
Just 16 m1lhgrams. These offspring 
spend the first month of their lives per­
manently attached to their mother's teat 
inside her pouch. Spending much of 
their time grooming their vulnerable 
young, female antechinuses are a picture 
of maternal devotion ... or are they? 

During a long-term study of female 
antechinus reproduction in the Monga 
State Forest in New South Wales, 
Andrew Cockburn from the Au tralian 
National University noticed that most 
(about 90 per cent) of Brown 
Antechinuses lost young between birth 
and weaning. What happened to these 
young, and why they disappeared during 
a time when they should have been ale 
inside their mother' pouch, wa a mys­
tery. 

The diet of Brown Antechln 
the fo rest litter. uses conSiSts prlmarlly of large insects and other arthropods from 
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[)'reel obser atio I of I ro, 11 

11:chinus ·s in L!wir lof~Y. In: hollows 
~ difficult but. 111 ·,ql!1v1l~'. nmlcrrrnl 
~ fanticidt' i: a common ncrn rrcncc-
111, '11 ,,•l1en food is unhmited. But I hv 
e1e I . ·r . J would 111otlwr. eat t 11 r own ol spnng? 

ockl>urn :ugge:l: rhat anlcchinus s 
u·e infan!i ·id lo al!t·1 the sc ral ios of 
their offspring-.. 'ons _are cosl ly for moth­
er' 10 µruduc ', growm. taster and hc·1v­
ier than their sisters. ~loth •rs appear to 
either wean all ol tlw1_r sons or n nc f 
thell1. Fcmal m1lu.-l rnl t1 c e. can breed 
twk<' in their lifctinll' (alt hough man_ 
only breed onr ·). Fir-.;t-ti m mother arc 
far 111 re likely to rai:--t' all of their ·ons, 
whereas thl' sons of sl·coml-time moth­
er: are more likely lo fail. Older femaks, 
it cem:, ar l s: abl<• to rai ·e co !l 
malrs lo maturity ·md in:--tead in est in 
le·- -cu~tly daughters. 

f)aughtrrs, however. prcscn I I hci r 

se tres 

o rip their 

bodies of prot m and fat 

bu ak I 11 

quality' daughter i • Likely to produce 
ome grand hi lclren. Thu ·. if a moth 'r 

can produ strong; and healthy ch il­
dr 11. she will maxinii s the numb 'r of 
de · ndants he can produc by having 
' On •. How vcr, if a 1110Lher is not able to 
procluc _ tron_g, h ,illhy children. claug;h­
ler~ are a better 01 Lion. 

Th differenc' bctw •en !h 'SC c. am­
p! and the antechinu es i that R cl 
l er and ·oypu both man ipulat the sex 
of th •i r offspring b fore th 'Y ar ' born. 

Th is female Brown Antechinus will use 
infanticide to manipulate the number 
and sex of her offspring , 
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wn Antechl nuses spend the I r short, 
I Bro . lives scuttling through the 
1 frantic wth of the south-eastern forests. 

undergro 

C u selectively _abort small litter~ 
JJ,Pa high propor1lo!1 of _f mal . As ~ 

It ,mall litter (with bigger, h alth1-
resu ups) ar u ually mal -biased and 
~r. P.15 more lik ly to occur when th 
ullS d" • other is in good con 1tion. 
111 High-ranking i ma~e R~d Deer are 
al O more likely to g1v ~1rth to sons, 
h·ile low-ranking f mal s 111 poorer con-

w · I . b' th t dition are more lik y to give ir . :o 
daughter . Pre umably mother ar fail­
ing to carry foetu of th , 'undesir~ble' 
sex to full-t rm. ocl~bur~ antech1!1u -
e in comparison. give birth to a litter 
with a normal 1:1 ' ex ratio and_ th n 
selectively remove the undesirable 
sex. 

Such po t-partum pruning of off-
spring is very expen iv for a mother 
that ha already invested a considerabl 
amount of energy in pregnancy. 

The difference between these examples and the 

antechinuses is that Red Deer and Coypu both manipulate 

the sex of their offspring before they are born. 

Howev r, mar upial give birth to very 
und r-develop d young compar d to th 
comparativ ly pr cocial young of plac n­
tal mammal . The post-natal infanticid 
o( antechinus may be occurring at a 
imilar stag of developm nt a ome of 

th abortions ob erved in Red D r and 
Coypu. 

So de pit using uch an un avoury 
m thod as brood reduction to r gulat 
the numb r and ex of their offspring, 
the result is a strategy that enhances th 
femal Brown Ant chinu ' own survival 
and the futur uccess of her offspring. 
Such are the requirem nts for !if in the 
fast lane ! ■ 

Further Reading 
Cockburn, A., 1994. Adaptive sex allocation by brood 
reduction in antechinuses. Behav. £col. Sociobio/. 35: 
53-62. 

Clutton-Brock, T.H ., Guinness, F.E. & Albon, S.D., 1982. 
Red Deer: behaviour and ecology of two sexes. 
Edinburgh University Press: Edinburgh. 

Gosling, L.M., 1986. Selective abortion on entire litters 
in the coypu: adaptive control of offspring production in 
relation to quality and sex. Amer. Natur. 127: 
772- 795. 

Dr Danielle Clode is a behavioural ecologist 
in the Zoology Department at the University 
of Melbourne. 

M II I t d diseases after their first and only mating season. 
a ng is a deadly affair for male Brown Antechinuses, which die of stress-re a e 
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T H~ ~D GO?HAWK (ERYT/f// 
trioc~is radiatus) is a lar ~ 
recld1 h brown raptor or bgd, 
f . h , 1r 

. o prey, wit boldly banded 
wings an~ tail. It wa~ called a 'goshawk' 
because ,t super:fic,ally resemble th 

orthern Goshawk (Accipiter ge,tti/' i 
of th Old World, formerly 'Go/ 
Hawk'. In medieval times, hawks wese 

· d · f I re tram m a conry to hunt geese and 
other game for th pot. 

The Red Go hawk is Au tralia's 
rar. t and most threatened bird of prey, 
It_ hve on the coa~tal and subcoastal 
fnnge from the _Kimberley region of 
Western Austrah_a to northern ew 
S_ou~ Wales, and _Ls ~argely restricted to 
nvenn for t w1thm the tropic and 
subtropics. Historically it has al way 
been regarded as scarce, but over the 
la t century its range has contracted 
coastwards and northward in eastern 
Au tralia. It i officially classified as 'vul­
nerable'. It is al o ea ily confu ed with 
other reddish brown raptors ( ee box) 
meaning that some reports of 'Red 
Goshawks' have been false and the 
species is even rarer than hitherto 
b lieved. 

In 1987-1990 the Royal Au lrala ian 
Ornjthologists Union conducted a study 
of the Red Go hawk in the Top End of 
the orthern Territory and in the 
Kimberley region. Researchers David 
Baker-Gabb and Tom Aumann 
searched for nests, observed the birds 
and their breeding cycle collected the 
hawks' regurgitated pellets and prey 
remains, and tracked a pair that was 
caught and fitted with tiny radio-trans­
mitters on the tail feathers. I was among 
several volunteer assistants. The project 
determined most of what we now know 
about the goshawk's biology, what it 
needs from it environment, and an 
appropriate action plan to ensure it sur­
vival. Before thi study, little was known 
about the bird because it is thinly scat­
tered in remote country and is seldom 
encountered by ornithologi ts. 

By mid 1988 David had found, or 
been directed to several Red Goshawk 
nests in the Top End. At the e~d of 
August I anived at Kakadu National 
Park to star t a fortnight as an observer 
and nest-finder. My first view wa of a 
female goshawk's head and tail over the 
ne t rim, as she brooded her tiny, ju t· 
hatched chick. Next morning I start~d 
the :fir t of ahno t a fortnight' drub' 
watches from an observation hide. ~e 
male flew in swiftly and stro~gl~ WI ; 
prey, hi rufous plumage glowmg in th 
rising sun. Hearing hi calls, the femal~ 
rose from the nest and flew to collec 
the food .from their regular exchang: 
perch. The male accompanied her b~~e 
to the nest and oon departed, w 1 

Studying the Red Goshawk is not for the 
faint-hearted as a typical nest site is a pla~-.1 
form of sticks located high in the canopy 0 

very tall tree. 
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he fed the chic_k. This ~ cam t~ 
sual pattern. with occas10nal vana­

~ 15 Once the male took food to the 
noit ·whil the female wa coll cting 
ne f · t 1· · d fre h green leav . or n - 1~mg, a!1 

1ce he swooped 111 from a height, with 
~'rush of air th_rou ~ closed wings, to 
wing up and aligh t dtr ctly on the nest 

with food. The femal~ gentlf fed her 
two white, flu ffy chick with mall 
pieces of meat torn from the prey. 

A diversion from the long hour in the 
hide came in the form of a four-day 
expeditio1~ ~o find ne"':" nests. Just before 
the expedition. my wife relayed news of 
a nest found by oth r birdwatchers in 
an area we intended to earch. We 
therefor combed the site-David walk­
ing along the riverbed while I walked 
along the 'flank', canning the tops of 
the Jiverbed trees. We had found other 
occupied raptor nests and were begin­
ning to have doubts, when I saw a Red 
Goshawk on the top of a tree. A hout to 
David, and it flew directly to its nest! 

Our next stop was a site where one of 
David' informant had reported a suc­
cessful Red Goshawk nest the previou 
year. Directions were rather vague, but 
we thought we were on the tight track. 
As we approached the anticipated river 
crossing and nest site, I saw a large 
stick nest in a tree. As we stopped, I 
could see a bird on it. David raised his 

binocular : "Red Goshawk!" The ev n­
tual total was t n nests in the Top End. 
Tom found another four in th 
Kimberley in 1989, making a grand total 
of 14 pair . This wa two-thirds of the 
total numb r of nests (21) found in the 
pr ceding two centuries. 

W ITH PROPORTIONALLY THE 1.ARGEST 
feet and claws of all the 

Au tralian raptors, the Red Goshawk is 
indeed a powerful hawk. Its body 
weight ranges from just over 600 grams 
in males to over a kilogram in female , 
and is thus comparable in size to our 
common Little Eagle (Hieraaetus mor­
phnoides). The Red Goshawk' size and 
'armament', together with its ability to 
fly swiftly and to dive from a great 
height, allow it to catch relatively large 
and potentially dangerous prey. It preys 
mainly on other birds, and takes only 
live pr y, not carrion as some other 
hawks do. Important prey specie 
include pigeons, parrots, cockatoos and 
kookaburra , and range up to water­
fowl, small herons and the Australian 
Brush-turkey in size. Mammals such as 
hare and flying-foxes, reptiles such as 
snakes and dragon lizards, and large 
insects such as grasshoppers are taken 
occasionally. A consequence of the 
goshawk's sexual size dimorphism i 
that the female tends to take cockatoos 

Red Goshawk nestlings tempora rily removed for banding . These birds will spend eight weeks in 
the nest and a fur ther two to five months in their natal territory. 
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RED GOSHAWK 
Erythrotriorchis radiatus 

Classification 
Family Accipitridae 

Distribution 
Rare in riverine forest of the coastal 
fringe between Kimberley (WA) and far 
northern NSW. 

Biology 
Hunts live prey, mainly other birds; 
particularly doves, cockatoos, lorikeets 
and kookaburras. Home range about 
200 km2 per pair; adults apparently 
sedentary, juveniles dispersive. Nest of 
sticks built in a tall, emergent eucalypt 
or paperbark in mature forest near 
water. Clutch of 1 or 2 eggs laid in the 
Dry In the tropics, spring in eastern 
Australia; incubation about 40 days, by 
female. Young fledge in about 55 days, 
remain dependent for at least a further 
70 days. Male supplies all food from 
nest-building until young nearly fledged, 
then female contributes. On average, 
each attended nest produces about 1 
fledgling per year. 

Threats 
Mainly deforestation, particularly of 
waterways; also perhaps residual 
pesticides and intensive forestry. locally, 
illegal egg-collecting and 
shooting. 

Status 
Nationally vulnerable· endangered in 
southern Qld, and critically endangered 
in NSW where almost extinct. 

and kookaburras, whereas the male con­
centrates on smaller birds such as doves 
and lorikeets. 

The Red Goshawk' hunting and feed­
ing behaviour is typical of active, bird­
hunting raptors. It searches for prey 
from a series of concealed perches with­
in the tree canopy, by flying for long peri­
ods through or ju t over the treetops, or 
by soaring high and scanning the scene 
below. Mo t hunting is done in riverine 
forest and coastal open forest. When 
prey is sighted, the hawk launches a sur­
prise attack that may become a cha e if 
the prey is alerted, or descends in a long 
dive to intercept a flying bird. The Red 
Goshawk can give a lotikeet a head start 
of 50 metre , and catch it in 200. 

The prey is seized in the very wide 
spread of the long toes, and the kill made 
by the shock of impact or completed by 
the crushing grip and piercing claws. 
The beak is u ed to behead, pluck and 
dismember prey that is firmly anchored 
in the hawk's feet, using the pull of 
opposing forces much a a human u es a 
knife and fork. The female Red 
Goshawk's particularly powerful feet and 
huge claws may be used to quickly dis-
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patch Red-tailed Black Cockatoo 
( Calyptorhynchus banksit) , a common 
dietary item that could ea ily bite 
through a hawk's leg. Some hours after 
feeding, the indigestible remains of the 
hawk's meal are regurgitated as a pellet 
or 'casting': a ball of feathers or fur 
encasing bone fragment , scales, teeth 
or claws. Thi efficient proce s is per­
formed by the mu cular gizzard and 
highly acid secretions that dissolve all 
the tissue and most of the ingested 
bone. 

Red Goshawks are naturally scarce, 
occurring at a low population density, 
whereas their major avian prey pecies 
are abundant. The impact of predation is 
therefore of no consequence as long as 
those species can reproduce successful­
ly each year. For th is to occur, mature 
eucalypt and paperbark forests are need­
ed to provide the mainly nectarivorous 
and hole-nesting prey species with their 
es ential resources, namely tree hollows 
and profu e blossom. 

Nests of neighbouring pairs of Red 
Goshawks in the Top End were ix kilo­
metres apart in coastal forest, and eight 
to 22 kilometres apart in subcoastal 
riverine forest. A male ranged up to ten 

., 
~ 
,;, 

! 
0 

~ An adult female Red Goshawk. 

kilometres from the nest, and his mate 
up to seven kilometres, in all directions, 
giving a home range of about 200 
square kilometres. From these figures, 
and the extent of suitable riverine habi­
tat in the predicted distribution of the 
Red Goshawk, there may be about 350 
pair in Australia. Owing to habitat 
clearance, this is down from an estimat­
ed historical population of 440 pairs. 

At the start of the breeding season, 
which occupies the dry season in the 
tropics and spring in eastern Australia, 
Red Goshawks perform aerial displays 
to advertise their territories and attract 
a mate. To proclaim ownership, single 
Red Goshawks soar high and some­
times perform undulating dives, or cir­
cle with their legs lowered to display 
their taloned 'armament'. Male and 
female soar together in manoeuvres of 
ritualised attack and defence, the male 
diving at the female, which dives or 
jinks away, or rolls to present her talons. 
She may also soar with bursts of deep, 
ex~ggerated wing beats. These displays 
:fimsh with the pair diving to the nest 
site, and the male presenting food to the 
female. The male also performs fast, 
low-level, acrobatic flights about the 

PICKING THE RIGHT RED 

Rarely seen, particularly in the more settled rts 
the Red Goshawk is often confused with oth!ared;;f ~~eensland and New South Wales, 
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raptors. The Square-tailed Kite (Lo hoict' . s rown, much more common 
juven!le Spotted Harrier (Circus aS.::milis;,n~:::i~a~:rahminy ~ite (~aliastur indus) , 
1uv_emle Brown Goshawk (Accipiter fasciatu) d t am~ H~rr1er (Ctrcus approximans) , 
(H1eraaetus morphnoides) and Brown Falco s ~ l ru ou~ md1v1duals of the Little Eagle 
Red Goshawks. Reference to modern field n .< a co bengora) are often misidentified as 
books assists greatly with the identificatioi~f :~~::~t:oo~sb~nd photographic raptor 

When perched, the Red Goshawk shows a . ICU 1rds. 
with st~ong rufous scalloping on the shoulde:~1ght crest, a~d mottled back and wings 
long tail. Th~ hea~ and underside are heavily ~t~\l~n~mbgs almost reach the tip of the 
rufous to white, with plain rufous thighs and I e · e reast and belly vary from 
la~ge cla~s. In flight, its main features are its~ass ve: bare yellow legs with long toes and 
tail, massive yellow feet and flying style· burstsonf w1~gs, str?ngly barred underwings and 
:eep wing beats like a fast-flying Brow~ Falcon ~ rap~1 fl:ppmg and gliding with strong 

;::h ~ii~ni~rfh~1~,;~ereas adults have a gr~y ~;~:•a~d ~!r~~~~~;~A~:it~:~:ie~\~~~ 

perched female. These displays of 
~peed and agility, and courtship feed· 
mg, probably allow the female to judge 
a potential mate's prowess as a hunter 
and provider. Supplementary feeding 
by the male also enables the female to 
attain the body condition necessary for 
producing eggs. 

Red Goshawk nesting and hunting 
habitat is characterised by tall trees 
with massive limbs and an open canopy 
structure. The large stick nest is typi· 
cally built about 20 metres up in one of 
the tallest (about 30 metres) and most 
massive eucalypts or paperbarks, in a 
stand of exceptionally large, old tree 
within a kilometre of a watercourse or 
:-,vetiand. For a given pair the nest-build· 
mg phase occupies about two month 
during which the male does mo t of the 
stick-collecting and construction, witli 
the female assisting only towards ~ 
finish. The clutch of one or two eggs 1 

incubated solely by the female, an 
takes six weeks to hatch. The ma! 
sometimes stands guard over the eg 
while his mate is off collecting fre 
foliage. When the young hatch they ai:1 
covered in white down- by the age j 
eight weeks they are fuliy feathered an 
readr to leave the nest. Duri_ng t 
nestling period, the food is proVlded 
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the male, with th f mal later catching 
ome pr y when th young ar larg 

~nough to b left unattend d. nder the 
mten unlight of the tropic , femal 
oft~n tancl with op n wing to shade 
their ne !ling . 
. After leaving the n t, th young tay 
111 Uie vicinity for the fir t thr or fou r 
week , waiting to be f d on or near the 
ne l by their par nt . Th y th n tart to 
range mor widely. but remain par tly 
repencl nt on th par nt for food for at ~! t _two .m?nth after fl d?"ing. Th y 

Y I emam 111 the natal t rntory fo r as 
l~ng a four or fiv month . After that, 
i ey face an unc rtain futur , di per -
mg up lo hundred of kilom tr in 
Dea~ch of a t rrilory of th ir own 

urmg t1 · · · th 11 d1 P rsal pha , in wh ich 
e young go hawk ar in xperienc d 

~o tst probably die from tarvation ac i'. 
en or P r ecution by humans. ' 

WHAT OF THE RED GOSHAWK'S 

need fu:ure? In order to urviv , it 
kil a arg ar a (p rhap 200 quar 

ometres p • ·) f . . e t and w r pa11 . o nv ("111 op n for-
d ooclland for hunting· an abun-ance of b. cl . , 
Which al ir pr Y, the main spe ies of 
tnatur ~ d P nd on lements of 
tand {11 e t for th ir survival; and 

0 arg , old tr es n ar wat r for 
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n ting purpos t the moment th 
go hawk seem rea onably a( in 
r mote northern Australia , where 
human impact uch a habitat clear­
ance. urbanisation and dir et p rs cu­
tion of raplor ar mi nimal. Th hawk 
ar confiding, and not easily di sturb d 
by b nign or n utral hu man activity 
near their n sls. The main threat may 

An adult female Red Goshawk defends her 
nest and displays the rufous scalloping on her 
wings, the streaking on her chest, and the 
rusty thighs and thick yellow feet characteris­
tic of these birds. 

lo s of riverbank trees by direct damage 
and by uncl rcutting of banks. Such fa ll-
n tr th n fo rm Jog jam against 

T he Red Goshawk's size and 'armament', together with its 

ability to fly swiftly and to dive from a great height, allow it 

to catch relatively large and potentially dangerous prey. 

b th highly de tructive widespread 
fir , particularly l110 d lib rately lit 
!at in the dry season, which incinerat 
ome n stlings and ing the ne ts or 

n t tre s of others. Th Europ an fi re 
r gim may al o affect habitat quality 
and pr y availabi lity in th lo~g term. 
0th r impacts of the pastoral 111du~try 
and feral animal include overgraz111g, 
wallowing and soil trampling, I ad ing lo 

standing tr e cau ing fu rth r tr lo 
or damage wh n th jam burn fi rce-
ly during th n xt fir . 

In th nortJ,, R d o hawks can im­
ply be left alone and undi turbed, with 
no need for acquisition of land for sp 
cial r s rv s. Some pairs ar afe in 
existing national park . Al l that i 
r quir d i om r gular monitoring of 
known ne t to a c r tain br ding u -
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c s and cau es of failure _. active di · 
couragem nt of egg-collecting, and the 
r moval of any log jams that form 
against the trunk of known n t lr s. 

By ontra t, it is clear _that the Red 
Go hawk i- on the r treat m ew South 
Wales and south rn Queen land. The 
fir t Red Goshawk pecimen known to 
ci nee was collect d n ar ydney oon 

after the Fir t FI et arriv d. The bird 
was hot and nailed to a ettl r ' hut, 
where it attracted the attention of 

urg on-Gen ral John White who tran­
cribed the hooter's v rbal account of 

the vent. White then had an artist, 
apparently the convict Thomas Watling, 
r cord it likene for posterity. White 
took the paintings and notes to England 
in 1794, wher ornithologist John 
Latham formally d scribed and named 
the bird from the paintings rather than 
from a tangible pecimen. All that sur­
vive of this bird is two colour illustra­
tion in the Briti h Museum of Natural 
History. 

A second Red Go hawk was collected 
in the Sydney region within the fir t 20 
year of European settlement, by the 
famou naturali t George Caley. Its 
mortal remains also reside in the 
British Museum of Natural History. 
Other specimen were collected on the 
north coast river last century, making 
a total of at lea t ix hot in New South 
Wales before 1900. The only two known 
nests in the State, in the Richmond 
Valley, were robbed of their eggs 
between 1910 and 1920. Meanwhile, the 
first nests were discovered by grazier­
naturalist J.B. White in outhern 
Queensland in the 1870s, and other 
nests were found a little farther north 
by the Barnard brothers in the 1880s. 

he first Red Goshawk 

specimen was collected 

soon after the First 

Fleet arrived. The bird 

was shot and nailed to 

a settler's hut. 

At lea t ten specimens had been collect­
ed in south-eastern Queensland, everal 
from the Brisbane region, by 1900. 

The situation is very different today. 
The Red Goshawk no longer breeds in 
the areas known to White or the 
Barnards. The Barnards were first to 
record its demise early this century, fol­
lowing the clearing of their grazing 
property and degradation of the water­
way . Other observers in south-eastern 
Queensland have also commented on 
it di appearanc from areas where the 
forest has been cleared. There was one 
known nest in Queensland near 

hoalwater Bay in the early 1970 , and 
another in the Conondale Range in the 
late 1970s. The latter was robbed by 
egg-collectors. Since then, there has 
been circumstantial evidence that a few 
pairs may attempt to breed in remote 
areas of south-eastern and mid-ea tern 
Queensland. Fortunately, there are 
breeding populations on Cape York 
Peninsula, and in the Kimberley and 
Top End. 

The New South Wale National Parks 

and Wildlife Service cornmi . 
preUminary urvey of th Red c1i1ed a 
m New South Wale in 198? v !awk 
conducted. In mid 1988 there ~1;h1hh I 
been three pairs of Red Gosha Y k a~e 
the State. In spring 1988 there waw 1in 

kn . cl . sony one own pair, an 111 spring 1989 
there was only a female at that . 
Since then there has been about sue. 
· h · . one s1g ting per year, of single bird • 

New South Wales. The la t known P '.0 I 
in the State had disappeared by 1990 a\~ 
the R d Gos~a:,vk_ till breed in ~w 
South Wales, 1t 1s likely to be on or near 
the coast north of the Clarence River. 
There has been no confirmed breeding 
in the State for almost 80 year with 
confirmed sightings in the last 'three 
decade averaging only two per year. 
The go hawk mu t now be regarded a 
virtually extinct as a breeding pecie 
within the State. 

The Red Goshawk's demi e in the 
south-eastern part of its former rangei 
attributable mainly to defore tation, par­
ticularly of stream-side tree in the fer­
tile coastal valleys. Rivers where the 
go hawk once occurred, such as the 
Hunter, Manning, Clarence and , 
Richmond, now have treeless bank and 
excessively cleared catchment , and 

1 the rivers are wide, silted up and flood­
prone. Local heavy use of DDT in north­
ern New South Wale and eastern 
Queen land in recent decades may also ' 
be implicated. DDT is a pesticide that 
accumulate in the food chain and con· 
centrates in the bodie of raptors, cau 1 

ing egg hell thinning and embryo 
death, and therefore population decline I 
through breeding failure. Although 
DDT was banned in Australia in 1987, 1 

there may be residual effect for many / 

Red Goshawk chicks In their nest. Clutches of two eggs are more common than on b . 
e, ut usually only one young 1s successfully fledged. 
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.. 0th r thr ats Lo the R d 
vea1 . t I' . 1 d G hawk in east rn us ra ,a me u 

0\onecting and th illc ·al hooting 
e?tird that occasionally att mpt. lo 
0ake unguard d pou_ltry or free-flying 
~ome tic pig ons. \~f1th such a rar and 
pecial hawk at nsk. th fir t step 

-hould b lo roof th chick n y~rd, 
·ather tlrnn r ach forth un. All birds 

~•f pr y are native wildlife, a_nd legally 
protected throughout Australia. 

BEING AT THE TOI' Of THE FOOD 1-!AI , 
and t·her fore s n.' iliv to eh mica] 

pollution and changes in thei r prey pop­
ulation . raptor have a special rol a 
biological indi alor of th h allh of our 
environm nt. They an alert us to dan­
ger- to ourselves, or to tl~ functioni~g 
of ecosystem that provide huma111t 
with e ential service . Thi rol i be t 
exempli fied by DDT and Lh P r grine 
Falcon (Falco peregrinus), whose num­
bers era hed in Europ and North 
America in the 1960s. I b lieve the 
decline of the Red Go hawk i an indi­
cation that all i not well in a t rn 
Au tralia. P rhap it is a ymptom of 
overclearing, abuse of wat rcour 
and wetland , pe, ticid pollution, and 
the gen ral declin in biodiversity 
cau ed by exce ive human d mands 
on the arth' eco ystem rv1ce . 

In order to con erv the R d 
Go hawk in the oulh-eastern par of its 
:ange, the mo t urg nt ta k i a urvey 
m ew South Wal and Qu nsland to 
locate r maining pairs and cu re their 
br~eding habitat if thr atened. Any 
~ctiv nests found will require monitor­
mg, tudy and perhap ward ning if 
t~e~ are n ar human s ttlements. 
L11:11ted recovery of th go hawk popu­
!~tio~ may be po sible through a rehab-
1ht~tion program forth riv r banks and 
~heir catchment , by restoring the orig­
mal tree pecies. The go hawk would 
al O benefit i£ ample of inten iv ly 
logged, dry coastal forests such as of 
potted Gum, w re allowed' to return to 

old-growth condition. 
. The~e _ma.Y be olitary R d Goshawks 
m captivity m northern Australia in pri­
?t1. z_oos, wild life parks, th ba~kyard 
ac, itie of wi ldlife car r , or v n 

caged as curiositi s at remote farm­
stead · lf o, I believe that th birds 
en~fild be brought together in one sci-

cally managed facility for the pur-pose of . . , . 
h captiv bre dmg uch birds 
ould not I k if · bilitat d )e ept th y can b reha-

Go he and r l~a ed, nor hould R cl 
obtaii~kior th 1r egg be deliberat ly 
gr e om the wild for uch a pro­
sh~~ld \ut any unrelea abl captives 
benefit e_ m_anaged opfimally for the 
tive-b:-e 0~~heir specie . Although a cap­
not the 1!1g an~ releas program i 
goshawe' im~1 d1at an w r to the 
know h k s phg~t,_ we hould at least 
i neect°t ~o do tl 111 cas reintr~duction 
for r .e m the futur . Ther 1s cop 

im,ted reintroduction trial in w 
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A Red Goshawk fledgling being banded by David Baker-Gabb. Clearly visible are the rich rufous 
head and underparts characteristic of juveniles. 

outh Wal , one habitat restoration i 
under way. There are po ibiliti s for 
young captiv -rai ed bird to b 
r leased wearing radio-Iran mitt rs, so 
th ir progr ss can be monitor cl and 
perhap om clu gained as to what' 
limiting lhe wild population. I would c r­
tainly w lcome any new of captive Reel 
Go hawk b ing held, but it i essential 
that identification is correct, so th r 
are no wild goo (-hawk) chase . 
Identification can b confirm cl by 
hawing colour photograph of such 

cap(iv s to an ornithologi t. 
Con rvalion of the R d o hawk, 

through prot clion and r storation of its 
br ding habitat, will have b n fit _for 
th many oth r wi ldlif p ci s harm 1 

it nvironment. Ther will also be b n­
efit for human , throu h Lr am-bank 
tability, run-off regulation and flood_ 

mitigation, and a d p ndabl . UJ?PI)'. of 
1 ar water. R.aplor ar the 111 p1rat10n 

for much human ncl avour, and our 
world would b th poor r without 
them. I hav a vision of lh ~ed 
Go hawk again 0ying fr in (h loes 
of my home tat of ew outh Wale . ■ 
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We have become increasingly impressed 
and even awed by the antics and ecology of 
one pafi ~ lar group: the native rats. 
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I !ONESTI y rnoUGlff HALF MY FI GER 
had b n billen off. Ther , staring 
at me from the insid of a large 
cag -trap a few fe t away, wa th 

culprit. It was nearly as big as a hou . e 
cat, with coarse gr y fur. a naked tail, 
and a deep, reverb rating growl that 
mad th back of my n ck tart tingl ing 

A long-lost thylacine? A ferociou 
quoll? No, a rat. The Giant White-tail d 
Rat (Uromys caudimaculatus), to b pre­
cise. At one kilogram in weight, it is one 
of Australia' larg st rodent -and a 
formidabl denizen of northern 
Qu ensland's anci nt rainfor t . 

And I had b n fool i h nough to 
stick my .ling r inside it trap, trying to 
coax th animal to turn lightly o I 
could read the numb r print d on th 
small bras tag attached to it ear. 

umber 1163. I would rememb r this 
fellow, I thought, as one of my field 
a si tants tri d to staunch the bleeding. 
We still had over 100 traps to check thi 
day, and would probably ncounter and 
handle anoth r dozen Giant White­
tailed Rats before we were fin ished. 

The author live-trapping 5 11 
Tableland. ma mammals in heavily disturbed rainforest 

on the Atherton 
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FOR THE PAST DECADE MY COLLEAGUES 
and I hav b en studying the ecolo­

gy, behaviour and conservation of mam· 
mals of northern Queen land' rain· 
forests. During this time we have 
become increasingly impre ed and 
even awed by the antic and ecology of 
one particular group: the native rat· 
( ee box). There i till much to bf 
learned about these secre ive, noctur· 
nal mammals, but we can ay one thing 
with confidence: they are having a pro­
found impact on the ecology of 
Queen land' rainforest . 

You fir t begin to appreciate the I'll~ 
wh n you lay out a line of mamrn 
traps. In northern Queensland. biolj 
gists almost invariably u e two type 0 

traps: smaller aluminium box-traps 
known as Elliot traps, and m~ch larg~r 
t1·aps con tructed of heavy wire me 11 ' 

called cage-traps. The trap are u ua } 
baited with an aromatic mixtlire •ira 
rolled oats peanut butt r and vani ' · als are essence. Once caught, the annn, 
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·acophony of loud era king and pop­
ping noise . The e are the ound of 
ral · allacking larg , hard-coaled ds 
produ cl by many rain fore. l tre . . 
Biologi t · have long u peeled that 
rod nt arc cleva taling the se d. of 
many tree·. One n cl only walk 
through a rainfor tin daytime and wil­
ne s the va l numb r. of gnawed cl 
husk · lo r ali e the irnportanc of rals 
as seed pr dator . 

A few y ar ago I a keel several of my 
univ r ity tucl nts to perform a ·implc 
cxperim nl. Each wa given 100 raw 
p anuts and told lo plac th m out in 
th rain for l just bcfor du ·k. The 
next morning, they w re to r turn and 
count how many eel remain d. /Jost 
tud nts found no eed lefl. Ev n 

thos who had hidden their p anut 
under cl ad l av . , or had cached th m 
in th root of butlrf' s trees. w re 
a tonished to find nearly every P anul 
gone. On that day, I think they lpgan to 
appreciate th rain fo re l rat.. 

Rodents , like this Bush Rat , are a vital part 
of the normal functioning of the forest . prey­
ing on seeds, insects and fungi , and providing 
food for many of the other forest predators. 
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Caught in the act, a Giant White-ta il ed Rat attacks an egg in an experimenta l bird nest. 

Of cour , oth r nocturnal animal 
may have help d remov th pean_ul_ . 
Bul car ful ob ervalion sugg t this LS 

rar ly the ea e. On hard¥ oul who ~a 
sp nt many wet, chilly night tudym_g 
the d- ating habit of rodent . is 
Graham Harrington of the C IRO 
Tropical For t R earch C ntre at 
Ath rton. Graham would plac small 
pile of tree ee~ out on. ~h fo re t floo_r 
then it very quietly, waiting for an ani­
mal to di cover th priz . When he 
heard noi , h would witch on a 
mall r d light (which i , invi ibl to 

mo t nocturnal animal ) and identify th 
culprit. In v ry ingle ea e it wa a 
rodent-invariably a Giant White-tail d 
Rat-that wa seen scurrying o.ff with 

the booty. . 
But th rat attack mor than JU t 

e d . A ri s of exp rim nts that v­
ral of my colleague and I conduct d 
ugg t ome peci ar bonafide 

killers. In the rainforest, birds uch a 
th Au tralian Brush-turkey (Alectura 
lathami) and Chow hi lla (Orthonyx 
spaldingit) build n t or gg-mounds 
on or near the ground, and som suffer 
high rate of predation on th ir eggs or 
n stling . We decicl cl to mimi the e 
bird by creating artificial n t . ach 
con i t d of a bowl- hap d gra n t 
and contained one or mor small chick­
en gg . Over a period of nin month 
w t out over 600 fake ne t in a wid 
range of tropical habitat . 

RAINFOREST RATS 

In northern Queensland rainforests, the native rats are diverse and lead highly varied 
lifestyles. The large (600- 1,000 grams) and powerful Giant White-tailed Rat (Uromys 
caudimaculatus) forages throughout the forest canopy and on the ground for large seeds, 
insects and small animal prey. The small (50- 90 grams) but highly pugnacious Fawn­
footed Melomys (Melomys cervinipes) is also an excellent cl imber and feeds on leaves and 
fruits in smaller subcanopy trees. Two other species, the Bush Rat (Rattus fuscipes) and 
Cape York Rat (R. leucopus), are both medium-sized (120-160 grams) ground dwellers 
that eat insects, fungi and some seeds and fruits. One of the most unusual species is the 
Water Rat (Hydromys chrysogastet, , a large (600- 1,300 grams) , otter-like rodent with 
dense, waterproof fur and partially webbed hind feet that preys on fish, yabbies and other 
aquatic animals. 

Some rainforest rodents are very poorly known. For example, the Prehensile-tailed Rat 
(Pogonomys mollipilosus) , a small (50-70 grams), arboreal rodent that apparently eats 
mostly tree leaves, has been captured on only a few occasions, usually by house cats. The 
Thornton Peak M~lomys (Melomys hadrourus) , a medium-sized rat (150-200 grams) 
that may feed on insect larvae dug out of rotting logs, was originally thought to occur 
only on Thornton Peak near the Daintree River, but was recently discovered further south 
on the Atherton Tableland. ' 
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Two introduced rodents-the House Mouse (Mus musculus) and Black Rat (Rattus rat­
tus)-have been recorded from Queensland's tropical rainforest, but at very low densities. 
They tend to prefer the more degraded habitats associated with human settlement. 

Bush Rats eat a variety of fungi. Most irn 
I h ' I d ' po,. ta nt y t ey a re invo ve in the dispersal of 

myc:orrhiza l fungi ('truffles'), wh ich are cru­
cial to the survival of many rai nforest Ire 

es. 

At the b ginning of the experiment 
we had x1 t cl that many animals­
butch rbird , nake , monitor lizard~ 
fer~I pigs-would a~ack th nests. But 
agam, th rat urpnsed u . The major­
ity of n t wer attacked at night-rul­
ing out mo t of lh bird that are diur­
nal-and th attack d egg hells had 
large serrated hol · and looked u Pi• 
ciou ly lik th y had been eh wed open 
by rats. 

How v r, we n cled more than just 
our u picion to prove the ea e. We 
had to catch the rat in the act. To 
accompli h thi an I clrical engineer 
and I spent s v ral day de igning and 
building two fully automatic camera 
that w r in tantly triggered whenever 
an invisibl . infra-red b am wa tripped, 
The cam ra work d beautifully, and 
within two m nth w had nearly 300 
photographs of nest being attacked. 
And just a we had expected, the rat 
tole the how-mor than 96 per cent 

of th photo w r of rodent , mo tly 
lh Giant Whit -tail d Rat and Bush Rat 
(Rattus fuscipes)- ome literally caught 
with gg on their face . We are now con· 
vinced that rat ar important predators 
on om typ s of bird ne t , in ects and 
many mall animal in the rain£ore I. 

W HILE BIOLOGJ ARE J ST BEGltl­
ning to appreciate tl1e true impo~­

tanc of rainfore t rodents, rural res, 
d nt hav known for decade that the 
native rat ar formidable invader . of 
farmhou atti and pantrie . Giant 
Wh it -tail d Rats, for xample, aree pe­
cially food of tin of conden ~d nu~. 
which th y ea ily rip open with their 
pow rful in isor . In fact, t_hey are _so 
ffici nt at finding and op nmg the ttnJ 

that some resid nts sw ar th Y can rea 
th lab I . ._, 1 

Many local who liv near ra11uore_ 
have r sort cl to toring their foodb~ 
heavy contain r . ome have cat · 
thi i not advisabl giv n the_ devastat· 
ing efi et cat can hav on native fauna. 
In fact, a cat i no guarant_ee of pro!~ 
tion from Giant White-tailed Rats. 
friend of mine wa given three ¥0:mg 

h. t y Within a cats to h Ip protect ~ pa~ r · d killed 
week the Giant Whtt -tail h~ but 
two of the cat The third urvived, 
it ha n v r h~wn an inclination 10 con· 
front th lar rod ~t ! . 'nfot· 

Th r i no qu tion that the ~ru and 
t rat ar both quick to le~~ nial-' 

remarkably adaptabl . The_ trai well iii 
h Ip explain why th Y. uryive O d ]Jabi· 
both natural and h avily di ~r~!d for 1 
tat . On th th rton Ta_b e e 1' has~ 
example, much of the rainf:res and I 
b n cl ar d for cattl pa 018io. i 
only small fra ments ~f !ore I s:ch as 1 
Many rainfor t p cialtsts-

1995-96 
NATURE AUSTRALIA SUMMER 





Highly adaptable , rainforest rats are able to survive and flourish In disturbed and fragmented 
areas where other rainforest specialists, like this Southern Cassowary, cannot. 
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A Giant White-tailed 

Rat gradually unscrewed 

a jar of jam then greedily 

consumed its contents. 

too mall to upporl ome of the high• 
ly pe iali ed rainfore t animal ·. open· 
ing up new ecological ':i he aorl 
opportunili s for lh native rat. .10 
exploit. Th la l ice ag ended quite 
rec nlly-only 10,000 year ~go-and 
there probably ha b n too h!tle n_me 
for n w, hi hly peciali e? a_111111al~ 11? 
valve and di JJlac th ubiqu,tou _,a 

· environ· In a dramatically changing i· 
menl. I he rat . adaptable nature 
1 arty a gr at advantage. . . e the 
Although om might di _pa,_ag hev 

rodent , it i important to ,eali ~-t of 
ar vita l nalu_ral c~mp~nen and 

ustra lia' tropical rainfo1e~ t· arr 
hav many cologi~al 1:ole ·rai~forest 
imponant prey foi ,~an. ,ihon and 
predator , uch as O\ • P) · r 'truf· 
quol ls. By cliggin~ up a,~d ~~:;~:i,and 
ne ·, which contain ten o I are the 
of funga l por . the rat a v~·orrhizal 
on ly known di P _r~e1: of_mcial srn1bi· 
fungi. Th_ se f~1ng1 l_o• 111 er u, rainfore·t 
otic rr lat1on hip' _with n1ant•ee, could 
trc , without whi ·h man~ intimate!Y 
not urvive. ~Th fllng_u .. root· and 
a sociatecl with . the 1.1 e orb iro111 
xchanges nutrients it ab 1 bv the 

th oil fo r sugar produce< t · thl' 
tre .) Our re ea rcl~ . u7-~~ator· of 
rodent are al o ina1o• P . al · bill . 1 all antlll · seed , 111 cl anc 111 
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h .. ·, ,inlJJI\' p.irl of I' t> normal func-
1 1' '· • • • I I . • • 1.,. of the lon'sl n norl wrn 
(1011111,, • • 1 . I 
Quren:land. a nunlon s ,,·1t 1?ul rats 

• 111,•would not bea n 111 ml ramfor 'SI. 
un.,. In fort. ov •r tlw ypar som local 1ys-

' ident: have deve!OJll I a grudg111g 
.,,-prl·t for their 11at11'l idents. One old 
1' ~ I . I logger recalled to_ llll 1 ll ltrne ll' was 
ramping in the ralllfon st and :"'alc)wd 
in amazetlll'lll as a C,1 ml \\~h1lc-ta~kcl 
Rat gradual!) unsrrn l'cl ~ Jar of Jam 
ihen greedil) con. unwcl tl.' c nt nls. 

, "You know". he --aid, "lht'~ ·re. . mart I 
reckon we ought to put 111 in 
Parliai11tnt.·· ■ 

further Rea ding 
Lauran,e, W.F.. 1994 Rainforest fragmentation and 
the trudur€ of small mammal communiti in tropical 
Queen land Biol. C onserv. 69 23-32 . 

Laurance, V .F .. Gar che, J. & Payne. CW.. 1993. 
Avian nest predation in modifi d and natural habitats 
in tropical Queen land an e perimental study. Wild/. 
Res 20: 711-723 

Laurance WJ. & Grant. J.D., 1994. Photographic 
· identification o ground-nest predators in Australian 

tropical @infor I. Wild/. R . 21 · 241-24 . 

Dr Bill !.Ll11m11cr is /he recipient of a 
~11tor Re arch Fellowship awardrd by /he 

li ef Tropic Management Aullwrily, and i 
based al !he C !RO Tropical forest 
Research Centre in Alher/011, northern 
Q11rc11sln11d. 

Gia_nt W~ite~tailed Rats are agile climbers and can often be found up trees searching for seeds . 
fruits , bird nests and any live prey they can find . 

,~~~"\)
1 DOLPHIN P_e~ 

ZJfNc NIG\\~~~ 
at Tangalooma Moreton Island Resort \I.\BR1sB.,~E 

FRIDAY EV ENING 
Wild dolph111 feeding crui~c. 

Deparl\ Brisbane 5 .. Opm 
and rc1unh al J 1. 1.'ipm. 

Incl ude, 4 couN:: buffet dinner 
ariLI 'ic\\ or feed 1hc dolphin,. 

ADULT $75 CH I LD $45 

DOLPH INS IN PARADISE 
commodation package 

minimum 2 nigh1, al rc,L>rl. 

Include, launch fare, and dail) 
1rnpi al brcakfa,l. d lph1n f..:cding 

,111d land \porl fm;il11ic, . 
ondi1io11, appl) 10 , ·alidll) . 

ADUL 2 NIGH S $184 
( 5 N IGHTS $324) 

WHALE WATCH CRUISE 
a,onal from mid June 

IO encl ctoh · reach rue,. Thu, 
,md , unda) from Bn,ban 9 .. Oam. 

Rei um, al 5.1 '.ipm. Include, !igh1 
lunch and re, r1 \ i,11 . 0', rclund 

If' 110 \\ hale, ,igh1cd . 

ADULT $70 CHILD $38 

COURTESY BUS FROM BRISBANE TRANS IT cm AND SOME CITY HOTELS rU[SDAYTO SATURDAY INCL. (07) 3268 6333 
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.tJ ··~ . S INCE THE TIME OF"EUROPEAN SETTLEMENT IN AUSTRALIA, 

Dingoes have ~aught the human imagination and 
stirred emqtiops in ways that few, if any, other animals 
can. Yet Dingoes have been around a lot longer than 

,.... that, in fact ever since ijl~_first tamed wolves stood in the shadow of 

' . 
'
,,~-·' ::: mt1E in Asia some 6;QQ:~10,000 years ago. Nowadays everybody 

knows of the Dingq; ~ ost people either love or hate them, but few 
people understand them. . . 

r " ;~\,;,i:• ;,:;1,,~~ 

'. 
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Th love-hate emotion i ba ed 
. l' lh on rn1 s on ·ep 1011, my and folklor 
senlially hand d down from the earr: 

, ettl rs who brought wilh them the.I 
. 1· f lr E~1rop_ean preJuc ices o waive , the 

D111go . for b ar . Tho. people that 
hat<' ~,ng e ' do o b cau e of their 
pr dat1◊n on cattl -, sh p and other 
lock, and becaus they contribuled to 

th extinction of Thylacine , Devil and 
other mammal. on Lhe Au tralian main­
land. qn lh oth _r hand, ome people 
hav ttm for D111goes b cau e thei• 
recogni e the b n~fil of them eating 
pe ts, uch a rabbit·. rodent , pig and 
ome macropoclid p ci . 0th r peo­

pl re peel Dingoe becau e they are 
the large t living Au tralian predator 
and, de pit cl cade of per cution, 
till defy human and thu repre enl 

the . pi rit of th wi ld. Yet other people, 
more recently. love Dingoe becau 
th y are di mayed atthe pro pect of yet 
anolh r xtinclion and o lrive to pre-
erve them a how dog and tatu. 
yrnbol ; and in lhi r peel, other are 

happy to xploit Dingoe for profit. 
Lik everything el in life, there i a 

balanc betw n th extr me views. 
Over th past 30 year , a core of 
r arch r has teadily piec d togelh· 
er th inn r ecret of the Dingo and it 
interaction with oth r animal both in 
Au tralia and over a . On the ba i of 1 
these fa t . many of the myth can now 
be di p 11 d and p opl can re-evaluate 
Lh ir opi nion of thi much maligned 
canid. 

Pastoral ists have long feared the Dingo. 
whose atta cks on sheep a re well known. In an 
attempt to control them , one of the world's 
longest fences was built from Queen sl and to 

South Australia . 

, ~ . 

Persecution of the Dingo by humans has been intense and widespread , however many of the methods used to control them have proved inefli denl 

and in some cases may actually result in a population increase. 
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CO~TRARY JO POP I R OP! ION, 
D1_ngoes ar not indig nou ' lo 

Au t~aha. They do nol har an amiqui­
ty with the mar ·upial m gafauna, and 
hey w re not Iran port d lo u tralia 
by Aborigine . DingoC' . b gan and 
e~olvrd in A ia. Th earli . t known fos-

11 ar from north-C'a. tern Thailand 
and northern Vietnam (both clalccl 
about 5,500 y ar~ BP). Ba ed on kull 
mea urement , Lh ' e fo . ii are micl­
w~y betwe n A ian wolv mid modern 
Dmgoe , implying lhat Dingoes evolved 
f~om a ·ub p cie of th Grey Wolf. 
e1th 1: the Pal -fool cl (or Indian) Wolf 
(Caius lupus pal/ipes) or the Arabian 
\_Volf (Canis lupus arabs). Thi · i mo l 
likely to have occurr d wh n p opl 
chang _d from being hunt< r-gath rer -
lo h~vmg a mor d nlary ]if tyl 
~rowing crop , lhu allowing for 
mcr ased comm n al inl raction . 
b_e~y en human and wolv , and pro­
~tdmg Lh opportunity fo r 10111 stica­
lion, which o curr d b tween 6,000 and 
10.000 y ar ago. How v r, it i now 
appar nt that lh arl cvolutionar 
P~t~way of Dingoe cliv rg cl into two 
dt llnct tream , on in w . t rn ia 
and the oth r in a t rn A · ia. 

In we tern ia, the early Dingo s 
were ubject d to int n e artificia l 
election pr ur by human · from th 

~ery beginning. anin -human inl rac­
tion d pict cl in arty cav painting , 
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tching. and frr. co in tomb . pyra­
mids and midden ' uggcst thal the 
major r a. on . for lecti e br ding 
(dome ·licalion) were lo improve the 
characteri ' tic. o l)ingoe. fo r hunting. 
herding, hauling, gua rding, cavenging 

ew people are aware 

that this plethora of 

about 600 true dog breeds 

was derived from a single 

uniformly structured 

canine, the Dingo. 

and fighting. Lalcr on, Dingo 'breed · 
w r er a led and kept fo r Lheir comfo r t 
and companion ·hip. Th ultimate oul­
com of Lh many me ·han i · 111 . of 
domestica!ion is th immense range of 
izes, hapes, colou rs and tempera­

ment found in mod rn breeds of cl g • . 
F'e\ peopl ar awar Lhat Lhi. plcthorn 
of about 600 tn1c dog br cl wa. 
cl riv cl fr 111 a ing-le unifo rmly struc­
tur cl canin , the Dingo. 

Dingoes are specialists and focus on a narrow 
range of prey. Only ten speci es comprises 
al most 80 per cent of their diet. 

By onlra l. in east rn · ia (parli u­
larly Thai land). the arly Di ngo - w r 
never subject cl Lo elect iv br ding or 
other artificial . elect ion pre. urc . 
Th y hav rema in cl virtually 
unchanged in morphology for at lea t 
5., 00 year . during which !im th y 
were Iran ·ported by sian eafarer. to 
oth r part of lh world includi ng 

u ralia. u -h vi ' ilor (and thrir 
Di ngoe ) lo Au tra lia included lhe 

u tronc iair (1,000-5,000 years ago), 
th I la ·assan trepanger, (90-350 y a t" 
ago) and , 1110 I r ccntly, the 'boat peo­
ple ' from ietnam and the ' o-called ·ille­
gal' lndon sian lishenn n. Mo I prob­
ably. Di ngoes accompan ied lh ian 
, ea fa rer mainly as a source of fresh 
food during long ea voya ,-. a w 11 a­
lo warn of inlrucl r at t mporary ·amp­
. iles along lh way. s di ' Ctt , cl la( r, 
how v r, ev r ·ince European~ be an 

ploit ing Lh re ou rcc of A ia , ome 
400 y ars ago. !ltc inl gri t of the 
Dingo population b gan Lo b roclecL 
thank, to hybridi alion with Lhe Dingo's 
evolutionary pro eny- dom slic dog .. 

In thi, re. peel it is in tere ti ng lo note 
!hat a wi ld Dingo may be lamed, but no! 
clom ' licalecl. If parli ular standards 
are I cliv I br d into • ·how 
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Classification 

Dingoes', they eventually ':"'ill cease to 
be Dingoes and become Just another 
breed of dog. 

Another important offshoot from 
these evolutionary studies concern th7 
naming of Dingoe . The name Cams 
familiaris dingo was originally proposed 
over C. dingo to reflect th idea that 
Dingoes were feral dogs. But because 
we now know this not to be tru , and 
that Dingoes in fact evolved from 
wolves and domestic dogs evolved from 
Dingoes, a formal recommendation was 
made in 1982 to change the name to 

DINGOES 

Family Canldae. Four of the 26 subspecies of Grey Wolf, including the Thai Dingo and 3 
from Australia: the Alpine, Desert and Tropical Dingoes. The specific designation of Canis 
lupus over C. familiaris has been recommended but awaits ratification from the 
International Commission on Zoological Nomenclature. 

Distribution 
Dingoes most likely evolved from the Pale-footed Wolf (C. /. pal/ipes) on the South-east 
Asian mainland 6,000-10,000 years ago and were subsequently transported to most 
regions of the world. Today pure Dingoes are only found in southern mainland Asia, espe­
cially Thailand; central southern Africa; and some islands including Madagascar, 
Indonesia, Borneo, Philippines, New Guinea and mainland Australia. 

Size 
Total length 1.23 m, height at shoulder 0.57 m, weight 15 kg (mean measurements). 
Males are larger than females, and Australian Dingoes are larger than Thai Dingoes. 

Coat Colour 
Ginger, ~arying from sandy yellow to red-ginger, black-and-tan, solid black, white. Most 
have white markings on the feet, tail tip and chest; some have black muzzles. 

Breeding 
Females are sexually mature at 2 years (sometimes 1 where packs are fractured) and 
have ~n annual oestrou~ cycle. Males breed continuously except in hot arid areas where 
there _is a seasonal testis cycle. Gestation is 63 days and litters of 1-10 (mean 5) are 
born m the cool months, but can be in all months in the tropics. 

Social Behaviour 
P~cks of 3-12 i~ remote wilderness areas with a strong social 
h1~rarch~; breeding usually confined to the dominant alpha 
pair. Solitary to loose a.ssociations (tribes) of several animals 
in pastoral a_reas. HoYflmg and scent posts frequently used for 
communication espeCtally in the breeding season. 

Habitat 
All hab_itats from cool ~emperate mountains to hot arid deserts 
to tropical wetlands. Dingoes have been excluded from sheep 
lands in SE and SW Australia. 

Territory 
Siz~ yaries with lo~I resource~, not pack size; mean size of 77 
~m in NW Australia, 67 km2 m the Simpson Desert, 39 km2 
m Kakadu NP and 21 km2 in Kosciusko NP. 

Diet 
Dietary_ specialists with a broad range of generalist hunting 
strat~g1e.s. Over 177 prey species recorded but about 80% of 
the diet 1s made up of just 10 species. 

Population Control 
Natural method~ incl~de disease, particularly heartworm and 
dl~temper, and •~fant1cide. Human control methods (trappin 
poisoning, . shooting) can be inefficient and may actuall g, 
increase Dingo numbers. Y 

Ganis lupus dingo, although th' . 
be ratified by the Int:s1s~et1o 
Commission on Zoological Nrnation 
tur~. This would al o mean tha~%en~ 
entific name for dogs must be c e SCi, 
familiaris (not C. familiaris). · 1"P111 

I W HAT ~OLE HAVE ~INGOES PIAYED IN 1 

sh~pmg ~nd ~amtaining ecolo . I 
ea! relationships m Australia? Ngi. 1 
arrivals to a continent must to. ew 
ttafft . . , some ex en , ec native species by pr . 

on ~hem or competing for resoue:ng , 
parti~ularly those with similar li:S, I 
:eqmrement~ (ecolo~ical niches). Thi~ , 
1s true of pmgoes m Australia where 
they contnbuted to the extinction of l 
Thylaci~es (Thylac~nus cynocepha/us) 
and Deyils (Sarc~Pht!us harrisii) by out. 
competing them m times of food short­
ages during droughts and after fires. I 
Essentially Dingoes could form inte- , 
grated packs but the marsupials could 
not. In more recent times, some of the 
Dingo's interactions have been mediat­
ed by the European exploitation of 
Australia, leading to the extinction of 
bandicoots, small kangaroos and other 
mammals in central Australia. How did 
this occur? 

After Dingoes came to Australia about 
4,000 years ago, their numbers would 
have been kept low by natural influ­
ences; social factors and diseases would 
have systematically and periodically 
reduced them. The main social factor 
was infanticide, whereby the dominant 
(alpha) female kills all the pup of all 
other female in the pack. With 
European settlement and the develop­
ment of the pastoral industry in inland 
Australia about 100 years ago, Dingo 

In the hope of a feed, a young Dingo allempls 
to get an adult to regurgitate a piece of meal. 
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vuln rabl to predation. Rather than 
f ral cats and foxes, whose population 
also era h d in drought, the Dingo wa 
undoubt dly th main cu lprit in th 
xtin tion of th p cie in c ntral 

Australia. 
ot only ha th Dingo shap cl th 

Australian nvironment, but th 
Australian nvironm nt ha shap d th 
Dingo. Recent scientific vid n indi-
at that Au b·alian and Thai Dingo 

populations are suffici ntly di tine! in 
kull and body morphology to warrant 
ub p ilk statu . Furth r, analysi of 
kull m a ur m nt of Dingo , within 

Au tralia ind i at th e exi tenc of 
thre · r gionally di Linet population : 
alpine, des rt and tropical. Th appro­
priate nom nclatur for th ub­
sp ci , wh n recogni cl , should b 
Ganis lupus dingo (Alpine Dingo), C. l. 
macdonnellensis (Des rt Dingo) . C. l. 
cobourgensis (Tropical Dingo) and C. l. 
sia-mensis (Thai Dingo). 

In Au tralia, th life history of 
Dingo ha b n hap d by drought. 
In pr - • uropean times, drought rn ant 
hug chang s in food and water 
our s, compared to th situation 

today wh r carcas e and artesian 
wal r buffer Dingo throu h 
drought . During xtend cl drought. 
when all pr y b arne arc , most 
Din oe w r fac cl with starvation and 
the mor tality rat was probably high, 

This female Dingo searches for food in the 
snow. Skull measurements seem to indicate 
that the Australian Dingo is made up of three 
regionally distinct populations; alpine, desert 
and tropical. 

could not 
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almost 80 p r cent of the Dingo' diet. ln 
ord r of gr atest frequency these were: 
Red Kangaroo. Rabbit. Swamp Wallaby, 
cattl (mo tly carrion). Dusky Rat, 
Magpie Goos . brushtail po sums, 
Long-hai red Rat, Agile Wallaby and 
Common Wombat. 

That Dingo s eem to ignor many 
potential pr y p cies, esp cially r p­
tile , is surprising and difficult to 
explain. On r ason may involv a 
' arch image' for particular prey that 
Dingoes ometime d velop. For exam­
ple, sev ral generations of Dingoes \iv d 
on rat on the Bark\y Tablelands, but 
when rat populations era bed, o too did 
the Dingoe . They tarv d ev n though 
alternative food wa in abundance. 
Sometimes, however, Dingoe are justi­
fiably renowned for their adaptability. 
Dingoes living in the gibber country on 

the w stern edge of the impson 
D rt, for exampl , normally ub ist 
on a variety of small v rtebrat . 
During one drought year when the 
prey wer rare, Dingo s capitali cl on 
larg flight! s gra hoppers that ud-
d nly appear d. 

Although Dingoes may b dietary 
p cialists, the methods th y u e to cap­

ture pr y are divers and Dingoes ju ti­
fiably d serve their reputation as f ared 
and rel ntless killers. Tactics u ed to 
catch pr y may differ from tho used 
to kill them, and hunting succe s 
dep nds on many factor including th 
number of attacking Dingoes, the ag 
and size of prey, the anti-pr dator 
behaviour of prey, hunting terrain, 
Dingo social status, health of pr y and 
Dingo, and the Dingoes' hunting expe­
rienc . 

Large_ kangaroo (m an adult w . 
17-66 kilograms) ar ighted b .1 eight 
and th n killed. Packs of Din ai ed up, 
mor than three times as ucc~oes are 
bailing up kangaroos and mo ssful at 
twice ~s successful at killing th!~ !~an 
ar Dmgoes hunting by them / an 
Small and medium-sized macrospedv~ · 
( d It · h . o ids · ~~an a u . we1g t 3-20 kilograms) ar I 
similarly ki ll d, but Dingoes. hunti e 

1 alo_n e r ly mor on scent than sight ~g 
trail the quarry, so they are often s 0 

al hundr d metr s behind them anr:· 
chase may la t s veral hours. e I 

arly all _ attack on cattle are aimed 
at young ~ 1mal , from the newborn to I 
sub-adults, healthy full-grown adults are 
rarely attack d. There are three ba . 
hunting tactics. Din~oes may constantli I 
harass a moth r with a dependent caH 
so that wh n she eventually ti res or 

ARE DINGOES NATIVE AUSTRALIANS? 

Like many other animals livln in A drought g ustralia, the Dingoes' way of life h b · as een shaped by 
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Acc_ordln~ to t~e Oxford ~ictionary, a 
native animal 1s one that 1s inborn, indige­
nous, or derived from one's country. That 
disqualifies Dingoes because they evolved 
in Asia and were transported to Australia 
by Asian seafarers. (It also disqualifies 
Aborigines because they too originated 
outside Australia.) The definition is clearly 
inappropriate. Over the past 4,000 years 
or so, the Dingo has interacted with 
indigenous animals in Australia, and 
responded to and changed aspects of the 
environment. For example, competition 
and predation from Dingoes probably 
caused the extinction of Thylacines. Thus, 
in a functional and evolutionary sense, 
Dingoes are as much a part of the 
Australian environment as, for example, 
kangaroos, which are indigenous, having 
evolved within Australia from the 
megafauna of earlier times. 

Defining a native Australian animal as 
one that arrived in Australia before 
European settlement is also inappropriate 
because some, such as rabbits, that 
arrived in Australia after 1788 are now 
unique to Australia. The physiological and 
genetic differences between rabbits in 
Australia and the original Spanish rabbits 
are due to their interaction with the pecu­
liarities of the Australian environment. 
Australia is unlikely to ever be free of rab­
bits so the implication is that we have a 
native Australian rabbit. Similarly, feral 
cats and foxes have caused extinctions and 
modified environments, and will probably 
be in Australia forever; so, in that sense, 
they also can be considered as Australian 
mammals. 

So, what constitutes a native animal/ It 
is simply one that lives in Australia and 
has ecological and/or cultural impact, 
regardless of taxa, birth site, race, lan­
guage, length of time in Australia etc.. 
Accordingly, the Dingo rnost certainly IS a 
native Australian. 
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relaxe her guard, th Dingo cl !iv r a 
c1ippling bit to the calf. Dingo may 
al ·o pook a mob of cattle while dri nk­
ing, with the aim of paraling a moth r 
fro~ her calf. Alt:ernaLiv ly, Dingo s it, 
wait and watch a mob of cattle for any 
debilitated calv . Once pott cl th y 
~ay attack it dir ctly or wait until il 
di~ . Th r are many anecclot about 
Dmgoe ' prowe · at killing h ep, none 
better than the a ertion of a 
Queen land farmer who believed a in­
gle Di~go ripp cl out th throats of 600 
. he_ep in one night. Res arch. how ver, 
~nd1cate le' pectacular ucc . For 
xarnp!e, on tudy ob erv cl 61 attack 

?f_ which 26 he p were eri ously 
Mun~d and only eight w r ki lled. 
ed~Yoft~ese attack, w-r not motivat­
lv cZ a ~mgo' n eel for food and cl ar­
. [)j~ titut d gen ral hara menl. 
rabb'tgo~7 u ually hunt alon to catch 
igh: 0~ 1ey may l~cate individual by 

ular to . c nt, but will o_ften mak a r g­
ciall \ui ?f known r~b~1t warr n . e pc­
for ~r;ai r 11 contammg rabbit kilt n , 
are ea ~ter ucce . Many adult bird 
(and {h ur d wh n th y ar moulting 
Dingo u unable to ny), oth rwi 
fledged bi;j ,Young ne. tlin_gs or newly 

that ar a ily aptur cl . 
NAlURt AU 
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al o u ually hunt alone lo 
catch mall pr y and rely mainly on 
th ir h aring and m II to find rod nt , 
gra hopp r tc. moving about in 
gra and oth r v g tation. Th y cap­
tur th . pr y by pouncing on lh m 
with Lh ir fo r paw . Dingo al o r ad i­
ly cav ng food, particularly cattl car­
rion, which become pi ntiful durin T 

drought in arid region of u -tralia. 
Pa torali ls hav o f ar d Dingoes 

that many millions of dollar hav b n 
pent over the pa ' l 150 year or so try­

ing to kill them or exclude them from 
pa toral ar a but, in many ea e . it ha, 
not worked. R cenlly, in a major turn­
about, om pa toralists now u' Dingo 
predation to mini mis calf lo 
improve cattle breeding and incr as 
gra s suppli . In flu h p riocls Dingoe 
mostly at rabbit and rod ' nl , lh 
major gras , comp titor , o it is not the 
time to kill Dingo . In th fir I month 
of a drought wh n rabbit and small 
native pr y cl din , Dingoe · kill calve· 
that might hav urvived a horl 
drought, o this is the tim to kil( trou­
bl om Dingoe . If drought conlmuc , 
uck ling may reduce th ir moth r ' 

chance of urvival, o Dingoc hould 
be al lowed to kill calv then. traighl 

Three-week-old Dingo pups at their den 
entrance. Such pups have been taken for the 
pet trade as they are easily handled, however 
tamed adult Dingoes do not necessarily make 
good pets . 
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It may be that offshore islands, like Fraser 
Island, offer the best hope for preserving 
pure Dingoes in their natural habitat. 
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after th drought rod nt and rabbit 
rnu ltiply and Dingo s _switch back to 
th m. Dingoe som t1m s curb th 
in rea s in d1 e pests for up to two 
years, giving pastorali ts time to s~t up 
other controls such a myxomato I or 
warr n ripping. 

A S I DICATED [ARLIER DINGO NUM­
bers probably tr bled after 

Europ an ttlem nt. But although th 
numb r of wild canid living in the 
bush have remained high, the propor­
tion of pure Dingo ha rapidly 
d clined du to cro sbre ding with 
dom tic dogs. If th present trend con­
tinues, pure Dingoes will b extinct by 
th nd of the 21st c ntury. What is the 
nature and eriousnes of this threat 
and can anything be don to reduce it? 

Th last ba tion of pure Dingoe in 
Australia ar in the northern tropical 

r gions (94-100 p r cent of 
were pure). Th re are no areas _samples 
ern Australia with population 1n ~outh. 
Dingoes (35- 77 per cent of O Pure 
were cro ?re ~ ) . Th two m:niples 
mon s1tuat1ons m which Dingo I corn­
dome tic dogs mak contact are hnd ' 
dog go bu h, and Dingoes c~ w en 
town., In past tim s, when do:e !0 

dogs caped' into th bush the b eh tic • 
. I d'f" , e av. 10ura 1 1erenc s b tw en Dingoe 
dog was gr at . nough to make it d~ffi~ 
cult for dog to_ mfiltrate Dingo socie j 

and breed, particularly in remote ty 
h h areas 

w ere t r w re more Ding 
Unfortunately, t~ere i now a trend0;;; 

town p ople to (111 gally) acquire Dingo 
pups a pets. Th pups may be ea ily 
handled, but tarn d adult are not good 
pets. A 'pet' Dingo i likely to use it 
own r' home as a ba e from which to 
roam and do a it pleases, or el e it is 
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d d when it b com an adult. 
aban on110l o( thi - 'p t' t:r nd is thal 
'fhe ups · · d . dog contact 1s mcr a ; 
Dingo- et Dingoes hav grown up in 
beca~-b~g situation without thos social 
tht~viours that curb breedi!lg, cross­
be • is also mark dly mcr a d. 
breedi~~ch hybrids nd up in t~e bu.sh 
Mhan~ their Dingo gene mak 1t easier 
w e1e , ·td D' · ty for them to in~ltral ':"1 . mgo oc1e. 
and breed with pw e Dmgoe_ . Tht~ 

Occur most frequ ntly 111 sem1-
proce . 1 ·b 

I al·ea outlymg arge u1 an cen-
rura . d Al' 
tres, uch a near D_arwm an ice 

. gs where t n pet nt of the peo-
~n ' bi k le live on two- to five-hectare oc s. 

P Education i th be t way to h Ip peo-
le understand th Diry.go's pligh~ and 

Push for policies to r _tam the ~pec1e a 
Part of Australia' national h ntage (see 
P · A t 1· ?" b ) "Are Dingoes ative u ra ,an . _ox . 
Part of thi pu h must come from Dmgo 
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pre rvation soci ties. Members of 
thes ocieti s generally ar dedicated 
p opl who I gally obtain Dingoe to 
help pr erv the sp cies; to keep th m 
a p t ; for one-upmanship (bragging); 
as a human concern that animals 
should not be unn c sarily killed; and 
for financial gain. In mid 1993, through 
the £fort of the National Dingo 
Association and variou pres rvation 
societi s, the Dingo was r cognised by 
the Australian ational Kennel Council 
as an official breed and adopt d as 
Austral ia' national 'dog'. However, 
uni there are adequate safeguards to 
assess and register pure Dingo , this 
landmark d ci ion i likely to p ed up 
the extinction of pure Dingoes by actu­
ally increa ing the number of hybrids. 
Id ntification of pure stock can only be 
done with skull measurements and 
backed up with scientifically confirmed 

coat colour and breeding patterns. In 
future, Dingoes may b asse ed for 
purity by DNA fingerprinting tech­
niques or by skull m asurements from 
X-rays of live Dingoe , but such tech­
nique are presently not available. 

Apart from the contamination of the 
Dingo's gene pool, hybrids pose more of 
a threat to the pastoral industry than 
pure Dingoes do; because female 
hybrids (similar to domestic dogs) can 
come into oestrous twice each year, 
they are capable of killing many more 
calves than pure Dingoes can. This is 
because sexually excited (breeding) 
Dingoes attack calves more frequently 
than non-breeding Dingoes, yet para­
doxically do not eat them. Al o. in urban 
areas, hybrids are probably more dan­
gerous to human than most pure 
domestic dog breeds, at least if wolf 
hybrids are anything to go by. There 
have been eight human fatalities caused 
by 'pet' wolf hybrids in the past few years. 

Given these potential problems, are 
other options available to preserve 
Dingoes? Assuming that most mainland 
Australian habitats will never again be 
free of hybrids and domestics dogs, per­
haps large offshore islands offer the 
best hope of preserving Dingoes in 
their natural habitat. There are many 
islands around the Australian coastline, 
and they represent many climates and 
habitats. Many are also big enough for 
Dingoes to live and breed in partly or 
completely natural conditions. Fraser 
Island is perhaps the best known exam­
ple where people take pride in pre erv­
ing the integrity of local Dingoes and 
even enact by-laws to minimi e cross­
breeding with domestic dogs. 

So what does the future hold for the 
survival of the Dingo? It may well hinge 
on the traditional love-hate relation­
ship. If people have felt so strong)y 
about Dingoes in the past, they will 
probably continue to have strong feel­
ings in the future but, from the know• 
ledge we now have of Dingo~s, these 
feelings will be made on an mforr:ned 
basi rather than on hearsay. Given 
this ' contact between Dingoes and 
do~estic dogs will hopefully be dimin· 
ished and people will take pride in 
Dingoes as native specie ... to be loved 
or hated. ■ 

Further Reading 
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Why would any organism 
take up residence in an 

environment as inhospitable 
as a tropical cave? 

J }J__,~ 

BY PHILIP WEIN6TEIN 

C AVES ARE ONE OF. . EMO EXCEP110NAL ENVIRONMENTS 
on Earth, and ey contain some of the stran~est 
creatures k,rto . Pale and b ·n 'nsects, sru ers, 
cru ta ean , p , scorpion , mill ped s and C ore 

rarely) fish feel theil' way around in th ar s of deep caves. 
They have adapted to life in perpetual da s, he eye and 
pigmentation offer no selective advantag - . 

The total darknes al o has other less <i>h ·ous c0nsequences 
for the cave ecosystem: because there is no 'gh , there can be 
no plants at the base of the food chain. Without such primary 
producers to consume, cave animals are to ally dependent on 
'fall out' from the surface. If it rain leaf Ii r other ganic 
materials may be washed into the oav natively, a or 
injured animal may perish in the cave, roviding a sudden but 
short-lived boost of energy to tli ea ecosy tem. In some 
caves, bats provide a regular upply f guano upon which many 
invertebrates feast, but this l~ury rarely lasts alt y ar. In hort, 
resources are scarce and unpredictable compared with tho e in 
most other ecosystems. 

Many animals will make use of the shelter provided by tile entrance 
zones of caves. These Oleancler Butterflies (Euploea core corfnna) are 
congregating In such an area. 





With no eyes or pigment. this Bl ind Gudgeon (Milyeringa veritas) from Western Austral ia is well 
adapted to life in a cave . 

D p cave. tend lo maintain a fairly 
con ' lanl temperature, a eraging the 
annual temperature in the area. In trop­
ical cave , thi temp ratur is oft n in 
the 30 , an I cav atmo phere · arc . atu­
raled wi th wat r vapou r. Tropi ·al cav 
insect. hav to cope with this 100 pC'r 
c nl humidity, which mak s th cav s 
mor akin to an aquatic environm ·nt 
than a t rr trial on . The hot humid 
atmo ·ph 'r ha anoth r important ·on­
s ,quenc for the cave dw II r : any 
organic material that does enl r the 
av ee<L'Y ·tern decays very rapidly, 

breaking down under the action f 
mi ro-organ i m , which thriv' in hot 
humid condi tion ( box). Thc. e 
micro-organ ism can incr a. e the con­
centration of carbon dioxide to a. much 
a four to five p r c nt (over 100 tim 
th cone ntralion at the urfare) and 
som tim s also depl 0 te th oxygen 
from the cave atmo. ph r to dangerou 
lev I ·. In 'foul air' cav , a ombination 
of carbon clioxid I vet abov ix p r 
cent and oxyg n I vet · b ,Jow 17 p r 
c nt can b 1 thal, and spel ologist ' 
mu t con quentl u · breathing appa­
ratu . Th cave fa una has no a TC'·. to 
such t hnological luxurie. , and ha 
had to adapt or die. 

Perp tual cla rkn ss, care and 
unpredictab l re. ources, drO\ ning 
atmosph ·r and potentially lethal ga 
combinati n.. o why wou ld any organ­
ism tak up re iden in an en iron­
m nl as inho ·pitable as a tropi al cave? 

Troglobitic cave-dwelling animals , such as 
this female blind shri mp carryi ng eggs , dis­
play distinctly different behaviours to their 
surface-dwelling relatives as they must forage 
and find a mate by sme ll and feel alone. 

Traditionally, thi · ha: b en a r lativ -
ly implc quc lion o an. w r. ntil 
recently. ave-adapted animaL were 
known in igniiicanl number only from 
ar('a: of heavy PI i. to ·ene (1.5 mi llion 
to 10,000 year. ago) gla iation-th 
ba. lion. of biosp leology in Europ and 

or th 1erica. An imals that becam 
adapted to cold ice-age condition found 
that they could on ly surviv by with-

ropical cave insects have 

to cope with 100 per cent 

humidity, which makes the 

caves more akin to an 

aquatic environment than 

a terrestrial one. 

drawing in to cool val ley:. ravine and 
cave. wh n th glaciers retr at d. They 
b ame trapped in th refuge , and 
those that urvivc in cave· lo thi day 
have had ample ti m to evolve. in is la­
lion . into the blind and pal forms that 
now inlrigu us. 

Th exist nc of rich av fauna in 
' oulhern u tralia, such a those of 
Ta mania, could also be xplained rea­
sonably w II by thi th or . ave fauna, 
w re vie cl as re lict. from the 
Pleistoc n , and il was as um cl that 
cave , in the tropic contain cl very few 
cave-adapted form · (' incc glaciation 
had not tak n place t her ) . Thi ' com-
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fortable p·iradi m was retain d until just 
ov r a d cade ago. wh n som one l_1ad 
the audacity to actually look in a tropical 
cav to , ii cav -adapted forms were 
as rar a they ought to have been. 
Frank Howarth (Bi hop Mu ' um, 
Hawaii) and coll agu inv tigat cl 
aves in tropical Queenslru1d and found 

an unprec dented biodiversity of cave 
li fe. Bill Humphrey (Wesle1:n 
Australian Mu eum) and colleagues cbcl 

Australian tropical av · ~nd i~ Ha~aii: 
Howarth sugg sted the 'direct mvas10n 
hypo!h sis. Thi th ory hold that sur­
fac -dwell ing animals nt r d caves 
directly to make use of r sourc ther -
in (guano, moistur ) , and sub q~ ntly 
evolved cave adaptations by a nes of 
'adaptive shifts'. . 

Thi 'dir et inva ion' theory predict 
that surfac -dwelling animals living 
near the cav hould be somewhat 

A nyone who indulges in midnight snacks knows that kitchen 

cockroaches are nocturnal, but cockroaches in the deep cave 

zone demonstrate no circadian rhythm at all. 

the ame at Cape Range in the dry trop­
ics of W, tern Au tralia, and tropical 
cave fauna in Australia were shown to 
rival. if not better, the biodiversity of 
th ir temp rate counterpart . 

One can till attempt to explain the 
large number of cave-adapted animals in 
the tropic in terms of Pleistocene relict 
faunas. Although no glaciations took 
place in northern Au tralia, the land 
dried con iderably during glacial peri­
ods. ome invertebrates may have been 
confined to moist caves by this drying 
effect for the same reasons they were 
trapped by temperature constraints in 
temperate areas. However, many work­
er w re not convinced by this argu­
ment, thinking it more likely that ome 
other mechanism was respon ible for 
the evolution of cave-adapted animals in 
the tropics. Following his research in 

similar to those in th caves: to invade 
the cave environm nt succ ssfully, 
ome d gree of pre-adaptation, uch as 

having long antennae to feel your way 
around, would be nece ary in the sur­
face form . Many of the e urface 'rela­
tives' of the cave species may have 
become extinct since th cav invasion. 
Howev r, if invasions to exploit cave 
r ource are ongoing events, we would 
expect to find relative of cave species 
in the general area urrouncling cav s 
in at least some instances. Such pair of 
cave specie and their surface 'relative ' 
are in fact known from Hawaii and ome 
other tropical area , and their xJ tence 
uppor ts Howarth 's theory. On the 

other hand th traditional theory, the 
'Pleistocene relict' theory, pr diets that 
no such species pair hould exJst. If 
the cave animals evolved becaus the 

Lacking pigment and eyes, this troglobltic spider (famll et • 
until It encounters suitable prey. Y emdae) hunts by roaming around 
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cave was the only place that their ance 
tors could survive, all non-cave relative 
should be extinct (at least in the gener· 
al area surrounding the caves). In 
either scenario, the pecies have to_ sur· 
vive in and adapt to the cave enVJron­
ment. To b tt r under tru1d the prob­
lems confronting uch cave pecies. l~t 
us take a more detailed look at the envi· 
ronm nt th y face. 

C ~ CAN BE UBDIVIDED INTO 5EVER.\L 
co!ogical zon : the entrance 

zone, twilight zone and dark zone. ~e 
entrance zon is in full daylight an_d 1 

ubj et to the same climatic fluctuations 
as is th urface environment. It inay. 
however provide attractive shelter !11 

th forn; of had and many animal in 
the dry tropi will therefore make 11 e 
of cave entran e zon during the dry 
eason. Th large sp ctacular Old Lad)' 

Moth (Speiredonia specta11s~ can °~~~ 
be een, and i a ily identified bt 1• 
larg eye-spots on its forewing · 
Dragonflie and wa ps ometimes also 
ngage in this sh It ring bel_rnvio_ur,r;s 

do many vert brate , including hza 
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Eastern Horseshoe Bats (Rhino/ophus mega­
phyllus) are trogloxenes . That i s, although 
they live in caves. they rely on the outside 
environment for food . 
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Assass in bugs (fam ily Reduviidae) are 
trogloph iles-an imals that are just as capable 
of spending their entire li fe in a cave as th ey 
are in a simila rly dark and moist hab itat out­
side the cave . 

stagnant air zon occur mor often du 
to faste r cl composition of organic mal­
t rat high r t mp rature . 

Having thu da. ill d the cave nvi­
ronment, w can al o cla ify lh ani-

and can't get out again. Animal that !iv 
in cave. but ar totally d pendent on 
th out id nvironm nt fo r food ar 
known as troglo ene ·. Th , b st exam­
pi of a trogloxene i the in:ectivorous 
bat that mu t I ave the cav vrry night 
to catch it - cl inn r. Troglophile , on th 
othrr hand, can complete• lhrir cntir 
lif cycle in the cavr. but ne cl not 
n c . arily do so (facullative cav 
dweller ) . orn tropical coc:kroacl1C' -

I n their relatively stable (if somewhat inhospitable) 

environment amphipods in cave waters grow bigger, 

live longer and produce fewer, larger eggs than their 
surface counterparts. 

mals that liv in it accord ing to their 
biologi and th ir degree of av adap­
tation. Animal that ar as ociatecl wi th 
cav only by accid nt ar appropriately 
nam d 'acc id ntal ·. Th y in ·Iud ave 
ntrance ani mal: that go loo far in to lh<' 

cav and g t lo l. and un for tu nate ani­
mal like wallabi that fall clown a hole 
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(in th genus Paratem11opteyx), for 
xampl , ma urvive happily in th twi­

light and transitional zone. of cavt' •. bu t 
can also !iv in ther irnilarly dark and 
moi. t habitat . uch as in leaf !ill r on 
th ra infor s l noor. 

Those animal tha t complC'l , lhci r life 
·ye] in cave and that can do o 

nowh l'C' ls (obligat cave dwelle ·) 
are r f tT cl t as troglobit · The,e are · 
the rarr ·t cav animal - and they _hai:e 
the 1110 ·t exlrcm adaptauon d 
Troglobit , may have elong~te_ 
ai)p nda<Te with which lh Y feel 1

1
1etr 

"' I b' · , · et ong way around . In trog o tlJC m e ·d. 
legs and ant nnar are often foun_ ~ 

. . . I I r1gat en on , conJunclron wit 1 e o · 1 · 
· I o iaw hair: . Troglobrte. may_ a. d i. 

reduced or absent ey s. wmg:; an p 
. . . • h t offer no m nlal10n . • trut lt11~s lad kne '; 

sel ·tiv advantag 111 tota_l ar d ta­
They may have physiologrc~l a 1apto 
. I tabohc ra e. tron -. such as a ow rne . ble 

cop with limited and unpref~ta ir· 'I 
l·e otircc avai labilit , or mochliec re pg· 

. ·11 the sta alory physiolo to cope WI 1. . · are I 
nant air zon s. _Th~ir behavwttrforag-
u ually also cli:ll(lCttve, _b c~~- lace b) 
ing and malC' finchng mu l t~k ? x hor· 
. me ll and f I nly. o~atr s rexten· 
mone .· (ph rom?n s) a, e. U-l~bili , spi· 
sivel_ b. troglobrt s. and tr 0~ detectin 
der and c nlip de hunt b?_ re\•_ The 
tlw vibrations caused by theu P bli ate 
life history stratl:'gie: of thc. \ 0 differ· 
cav eh ,11ers arc oflrn al:o Qlll et·~ 
• • . ht I expe ~• 
nt from 11:ose I hat nug , :cl of su~-

on the basrn of ~r kno~, k g-tablr (rf 
face forms. In l lwrr r lalrvely_ ~ nrnent. 
• omewhat inhospitable) nvrro 
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le amphipods in cave waters 
for exr, ie~. live long r an? produce 
grow 1!ger egg than their urfa e 
fewer. 
counterparts. 

1.f..ARLY, -rnoGLOBm:5 ARE f:XCE~O . AL 
Crganisms and provide h~mg 

pies of the extreme adaptation~ 
examired 10 urvive in an extreme nvi­
requ ent To cope witl1 uch physicaJ 
ronm · · ·t · 1 · th t d biological con tramt , 1 1 c ea1 ~ 
:e troglobites' ancestor (the theoreti­
cal cave invaders) must to ome_ extent 
have been pre-adapted to cave life. "V!e 

ould therefore expect that a pot ntial 
;ve invader livi~g on ~ e urfa~e would 
have a very sumlar biology to its cave­
dwelling counterpart , both in terms of 
morphology, phy~iolo~ and b~havi~ur. 
Consequently, 1£ direct mvas1on 
occurred and is till happening, we 
would expect the surface-dwelling rela­
tives of cave insects not only to still live 
near caves in some areas as discu ed 
earlier, but al o to be biologically simi­
lar to at least some cave forms. On the 
other hand, if the Pleistocene relict the­
ory is true for tropical cave faunas, we 
would have quite different expectations: 
the surface-dwelling relatives of cave 
insects would then be expected to be 
biologically quite di tinct from their 
cave-dwelling relatives (because the for­
mer would have been subject to quite 
different selection pressures on the sur-

face, v?lvi~g con iderably to surviv 
th . climatic changes ince the 
PI 1 toe n ). 
. T~ . . pr diction about biological 
1m1lan tie , and thos mad earlier 

about the exi~tence of p des pair , can 
form the bas1 of quantifiable cientific 
experim nts aimed at testing th two 
hypothese -Pleistocene reli t or 
dir et invad rs. My colleagues from 
James Cook University and I are cur­
r ntly examining the morphology, mole­
cular taxonomy, phy iology and behav­
iour of a number of tropical cave 
dwellers and their urface relatives 
with the peci.fic aim of gathering u~ 
porting evidence for either of the e two 
hypotheses. Our approach i uniqu 
because we are correlating results from 
investigations in many different fields 
in order to provide the broadest biologi: 
cal comparisons yet attempted between 
cave-dwelling and surface-dwelling 
members of a given taxon. Re earch is 
at an early stage, and so we are still very 
much 'in the dark' about the evolution­
ary origins of tropical cave faunas. 
However, if the direct invasion hypothe-
is proves to be correct, it will have sig­

nificant implications for the con rva­
tion of tropical cave fauna : the habitat 
surrounding the caves, which is the 
source of invading organisms, will need 
to be conserved to maintain this dynam­
ic, evolving system. ■ 

INVISIBLE KILLER: H/STOPLASMA CAPSULA TUM 

The risks of deep caving are rather 
~bvious: dimbing accidents, exposure to 
tagnan~ air zones, dehydration and 

exhaustJon. But the warm, moist 
environment of tropical caves hides t~0ter, less obvious killer: the fungus 

s oplasma c:apsulatum. 

~AlURE 
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This fungus grows in bat guano and 
guano-rich soil, producing mycelia (vegeta­
tive strands) and spores, much as any other 
fungus. The spores are minute (two to three 
microns) and disperse when they beco~e 
airborne. Cavers and researchers stompmg 
through guano are therefore quite likely to 

Further Reading 
Culver, D.C., 1982. Cave life: evolution and ecology 
Harvard University Press: Cambridge. · 

Howarth, F.G., 1983. Ecology of cave arthropods. Ann. 
Rev. Entomol. 28: 365-389. 

Howarth, F.G., 1993. High-stress subterranean habi­
tats and evolutionary change in cave-dwelling arthro­
pods. Amer. Natur. 142: 565-577. 

Humphreys, W. F. (ed.), 1993. The biogeography of 
Cape Range, Western Australia. Ree. W. Aust. Mus. 
Supp/. 45: 1-248. 

Humphreys, W.F. & Blyth, J., 1994. Subterranean 
secrets: hidden treasure of the Cape Range. Landscope 
9: 22-27. 

Weinstein, P. , 1994. Behavioural ecology of tropical 
cave cockroaches: preliminary field studies with evolu­
tionary implications. 1. Aust. Ent. Soc. 33: 367- 370. 

Weinstein, P. & Edwards, E.D., 1994. Troglophilic 
moths in Austra lia: first record of a self-sustaining pop­
ulation. 1. Aust. Ent. Soc. 33: 377- 379. 

Dr Philip Wei11stein is a lecturer in zoology 
at fames Cook University, and is best known 
as a medical entomologist. Apart from the 
evolution of tropical cave faU,nas, he main­
tains an active research interest in vector­
borne disease ecology and epidemiology. He 
coordinates the Public Health Entomology 
program at James Cook University, study­
ing dengue fever, Ross River virus and 
malaria. 

A close-up of the fungus Hlstop/asma cap­
sulatum showing large spores (macroconl­
dla) with rough walls and small spores 
(mlcroconldla) with smooth walls. It Is the 
Inhalation of the mlcroconldia that may 
lead to Infection In humans. 

inhale spores that have been stirred up, 
and this is where the problem starts. 

The fungal spores penetrate the 
alveolar (air sac) walls In the lungs, which 
become inflamed and produce symptoms 
of respiratory illness such as cough, fever, 
chest pain and fatigue. In this mildest 
form of the disease, known as histoplas­
mosis, the patient usually makes a full 
recovery and develops life-long immunity 
to the fungus. less usually, the fungus 
becomes blood-borne, assuming the form 
of a yeast and disseminating throughout 
the body. It may then invade the spleen, 
liver, heart, gut or brain. Chronic 
infection may result and, without a 
barrage of antifungal treatments, the 
outcome is usually fatal. 

Keeping this in mind, it pays to stir up 
as little guano as possible when caving, 
particularly for first-timers (who are less 
likely to be immune). In Australia, cases 
of histoplasmosis are reported every few 
years, and these are not just from tropical 
caves. In the 1970s, epidemics of 
hlstoplasmosis led to the closure of 
Histoplasmct-ridden tourist caves at Wee 
Jasper, New South Wales. 
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Wedge-tailed Eagle (Aquila audax) in mulga scrub near the MacDonnell Ranges. 
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NORTHERN EXPOSURE 
BY STEPHAN MARSHALL/TERRA AUSTRALIS 

Land cape photography i ea y-or o it would seem. But the truth 
i far from app aranc s. Once tev ha d cid d to photograph a 
featur , h will go to gr at length to tudy all it a pect . To do 

. thi , h has to p nd a gr at deal of tim walking and c~imbin?"-
~v .n 111 the heat of the baking ummer un-until h know h1 ubJect 
mstd and out. Hi r ward is finding new angl s of traditional subject to 
mak them appear as fr h a if they had n ver b en een b for . 

RALIA SUMMER 1995 - 96 

Devil 's Marbles, Devil's 
Marbles Conservation 
Reserve. 

65 



66 

NORTHERN EXPOSURE 

River Red Gum (Eucalyptus camaldu/ens/s) 
at moonrise, Todd River. 

North face of Ayers Rock at sunset. 
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Reflection of the MacDonnell Ranges, 
Trephina Gorge Nature Park. 
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Silhouette of tourists on the climb at Ayers Rock . 

Baobab or Boab tree (Adansonia gregorif) at sunset near Victoria Highway. 
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Black Swans (Cygnus atratus) by moonlight, Tanami Desert. 

Little Eagle (Hleraaetus morphnoides) 
soaring in front of Ayers Rock. 

NATURE AU 
STRALIA SUM MER 1995-96 

NORTHERN EXPOSURE 

p H O T O A R T 

69 



' VIEWS FROM THE FOURTH DIMENSION 

There they both stopped, nose to 
nose, nuzzled together in their last 
moments, 20 million years ago. 

MIOCENE 
M A DONNA 
& CHILD 
BY MICHAEL ARCHER 

RINGED BY THE BUTTRESSED 
trunks of rainforest trees, the 

sunlit clearing was filled with green, suc­
culent vegetation. The shattered lower 
half of a giant Southern Beech tree lay in 
the clearing. For 400 years, until the vio­
lent storm six months ago, it had been an 
unfailing link in the canopy of this forest. 
Countless generations of possums, birds 
and snakes had memorised the slowly 

changing roadways of its branches. Inside 
its decaying heart, leaf lined nurseries for 
creatures of all kinds had been built and 
rebuilt. But now torn up, jagged roots, 
still clutching boulders and sticky soil, 
were its tallest parts. Days of torrential 
rain had nearly filled the crater where the 
roots once gripped. A still and unbroken 
carpet of leaves and twigs covered the sur­
face of the water. 

A deer-sized diprotodontid stood near 
the edge of the clearing. She cautiously 
sniffed the air to check that no marsupial 
lion lurked nearby. Satisfied, she gave in 
to the allure of the tender new plants. She 
nibbled the pale tops of several fern fronds 

~ . . 

before noticing the bright yellow /I 
that beckoned from the tangle of ro ~U!e11 
earth. It was a mass of epiphytic ~t Ghd 
that had been torn free when the gi ~hr, 
fell. As she stretched her nose tow:1~lt,1 
bright morsels, she felt a stirring': /ht 
pouch. It was her six-month-old ; 1 ie, 
young. Although he had often watch:duh~­
mother and the other adults Plu k' tt 
plants from the forest floor, he was 11i1 ~] 
or curious enough to eat solidfio0-l. s , . . . hh ~0,1~• Just-erupting teet ad never touched 1 
leaf 01 

As she leaned over the water-filled 
crater towards the orchid, her- Pouch sk' 
tightened over his warm, milk-rou~: 
body. Sudde~ly ~he earth below her foref!{f 
gave way, tipping her headlong into t!i 
crater. He heard his mother's sharp co1t~1• 
of_ alarm. Frightened and confused, hi 
tried to scramble free but her right rear/~ 
had folded up against the pouch entrai1a 
All he could manage to do was force hu 
head out. She dug her short toes into flu I 
steep bank trying to halt her descent bi/ 
the sides of the pit were now a slippery-dip f 
of loose mud. The end came quickly. IVi~ \ 
one last call of distress, she and hr, 
trapped young slid into the cool wat1r, 
below. The last thing she saw was the yel­
low flame of the treacherous orchid that , 
had lured her to this end. The muscles ef I 
her pouch contracted in a vain effort lo 
seal her infant from death but it uroi 
already too late. She forced her 11m1 

towards her pouch where she felt the heal I 
of life leaving the face of her young one. 
There they both stopped, nose to nose, 111/Z· 

Small, 20-mllllon-year-old zygomaturlnes In the ancient I f · - ·= 
ra n orests of Rlverslelgh on a tragic path to hnmortallty. 
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z/ed together ;11 their last moments, 20 

111i//io11 ye':J: 0{~ of Jun 1989. "Alan. 
11 / 8 1:dge off a pie of that fo sit 

roul Y~~ntration near the dge of the 
b~ll ~inre?'' Suzanne Hand g tured to 
hil e fo. ii finder Alan Rackham. "Not 
veteran ,,, he sang out, and a moment 
a1 worry.ledg hammer thund red onto 
ater a · bi I the surface of t~e 1

1
,1mdes~one . oc ~-

Radiating crack s1gna a P?P-tn-one . 
While ue inv tigated the_ adJacent out-

P at Bite antennary Site, Alan and 
~~ers. inclu~ing the Vice hancellor of 
the Univer 1ty of ew South Wale 
(which earned the depo it_ the n~e of 
VIP Site), looked for the piece with the 
bat bones on it. He pulled the large 
piece of fresh ly broken limestone apart 
and suddenly stopped. There, unseen 
from the surface but perfectly pre-
erved within, was the shining tooth row 

of what appeared to be a medium- ized 
diprotodontid sk~ll. ~ en the othe_r 
pieces were examined, 1t wa soon obVJ­
ous that a complete skull as well as part 
of the skeleton were contained in the 
block. With hoots of excitement, it was 
aU carefully gathered up for transporta­
tion to the preparation lab at the 
University of ew South Wales. 

Back in Sydney, Anna Gillespie bound 
all of the pieces of limestone back 
together with epoxy resin, once again 
hiding the treasure within. Then, after a 
few weeks in dilute acetic acid with care­
ful preparation stops along the way to 
ensure it remained intact, a stunningly 
perfect skull appeared (missing only its 
third upper incisors), one that clearly 

, re~resented a new genus of zygoma­
tunne diprotodontids that was unique to 
the site. It i now under study by PhD 
student Karen Black. 

Enticed by the thought that more bits 
o~ this new, spectacularly well-preserved 
d1protodontid might be hiding in the 
unexamined parts of the block Alan had 
first ~l~dged, the 1990 Riversleigh 
Expedition returned to VIP Site to look 
for !110~e. Holes were drilled in the thick 
proiecting slab and light explosives used 
to cleanly fracture more of the rock into 
moveable pieces. While some claws 
~ith~r t~e bones and vertebrae of th~ 
,g t size to belong to the adult 

~iir~tod~ntid were found, the most tan­
t ~mg discovery was of what appeared ti e poorly formed limb bones and a 
adyl~'kull, barely a third the length of the 
whu s, only about a metre away from 
fou~~e the 1989 specimen had been 
Of ·t · Even better, what could be seen 

1 s teeth t d . new and . . ug~es e it wa the same 
Mo t distinctive species as the adult. 
mam unt ually for Riversleigh, no other 

Aft ma_s _":ere found in the slab. 
was ~~~~1i a1 preparation in Sydney, it 
an infant t al the new skull was that of 
Were tiil Its co~pletely unworn teeth 
bones we erupting and most of the 
freed the ~~~illl!sed. When Anna finally 

er Jaws from the underside 
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of the kull, its juvenile condition was 
even more vident. If the jaw were put 
back into place on the reconstructed 
kull, th re wa a gap b twe n th tips 

of th lower. and upper incisor -a gap 
p 1:f e_ctly . mted to a mother' nippl . 
Thi Juvenile had not yet left it mother's 
pouch and it was hard to reach any other 
conclusion than that it was the pouch 
young of the 1989 adult! 

But the most poignant discovery was 
al o th la t. When Anna finished final 
prepa_ration of the no e region of the 
Juveml , he found two i olated third 
upp r incisor that belonged to an adult 
diprotodontid- urely the two missing 
teeth from the mother's skull. How 
could this have happened because the 
two kulls were not found next to each 
other? There seemed only one explana­
tion. As she died, the mother' la t 
thought was to press her nose again t 
that of her dying infant-the one thing 
in the world that meant more to her than 
any other. Within weeks of the atten­
tion of yabbies and turtle , only the 
bones and teeth of the mother and child 
would have remained. Freed of binding 
tissue, the mother's two upper incisors 
evidently dropped out next to the skulJ 
of her infant. Then her skull drifted 
away, nudged perhaps by gentle cur­
rents that stirred the pool after a storm. 
Soon the two skulls became buried by 
the lime-rich sediments that gradually 
filled the pool. As new trees replaced the 
fallen giant and the forest closed in over­
head, the buried skulls began to fos­
silise, exchanging molecules with the 
ever-changing balance of elements in 
the ground waters that filtered through 
the young rock. 

Twenty million years of absolute 
silence and darkness followed, their 
tragic last moments lost to the world 
until, with a resounding 'crack', Alan's 
hammer catapulted them back into the 
light. Anna's chemical caresses stripped 
away the shrouds of clinging stone. And 
now Karen's studies, when complete, 
will have mother and child restored 
among their ancient acquaintances, this 
time to amaze a species whose ancestors 
were, when these diprotodontid last 
walked Riversleigh's rainforests, little 
more than gibbering apes in the rain­
forests of Africa. United again, hopefully 
for all eternity, the Miocene 'Madonna 
and child' are now one of the centre­
pieces in the treasury of River leigh. ■ 

Further Reading 
Archer, M., Hand, S.J. & Godthelp, H., 1994. 
Riversleigh. 2nd ed. Reed Books Ply Ltd: Sydney. 

Archer, M. & BI.id<, K., 1994. A moment of mother­
hood. Riversleigh Notes 25: 4-5. 

Professor Michael Archer lecti,res in biology 
and geology at the University of New South 
Wales. Most of his non-teaching hours are 
devoted to the study of the fossil faunas of 
Rivers Leigh. 
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SLEEP UNDER A 
BLANKET OF STARS 

BUSHWALKING HOLIDAYS 
Kakadu -Kimberley -Red Centre 

Trade the stress of the city for the 
challenge of the bush. 

Put a pack on your back and walk 
through a wilderness where no 
vehicle can ever go. 

Wander through a world where the 
only signs of man are the 
Aboriginal rock art sites which dot 
the landscape. 

Take your time. Enjoy the sights 
and scents of the wildflowers. 
Listen to the serenade of the birds 
as they flit through the trees around 
you. 

Pamper yourself with swim after 
exhilarating swim in crystal clear, 
tropical pools. 

Delight in beautiful. pristine 
campsites, shared only with your 
own small group of companions. 

Don't let lack of overnight 
bushwalking experience stop you. 
These holidays are suitable for 
every reasonably fit person who 
loves the Australian bush. 

With more than 50 scheduled 
departures, we offer you the most 
comprehensive bushwalking 
program in northern Australia. Ask 
for details. 

12 Carrington Street 
Millner NT 0810 
Tel: (089) 85 2134 
Fax: (089) 85 2355 
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REVIEWS 

Hidden 
Rainforests: 
Subtropical 
Rainforests and 
their Biological 
Diversity 
By Geoff Williams. University of 
New South Wales Press, NSW, 
1994, 188pp. $79.95rrp. 

The vanishing rainforests 
of the world contain the 
greatest potential for the nat­
ural resources of the future. 
Paradoxically the reasons for 
their value, complexity and 
diversity are the very rea­
sons why we know so little of 
the details of their faunas. 
Yet, understanding their 
complexity and the interac­
tions of the multitude of life 
forms in rainforests is essen­
tial if we are to keep them. 
Keep them we must, but time 
is running out for us ... and 
very fast. 

In this book on the rain­
forests of the Manning River 
catchment, Geoff Williams 
shows us what it is that we 
are losing in a very graphic 
way. How many people 
realise that there is not just 
one kind of rainforest but 
many kinds, each unique in 
its own way and that some of 
them now exist in only very 
small patches? Geoff writes 
about the basis of these 
rainforests- the magnificent 
trees themselves, as well as 
the lower storeys of plants 
which are smaller but no Jes~ 
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important to the makeup and 
balance of the forest. He 
gives us a picture of the larg­
er fauna-the birds, snakes, 
possums, bandicoot _and 
native rodents. He re!Tilnds 
us of the insect-eating and 
fr uit-eating bats that take 
over at dusk when the birds 
settle down at the nd of the 
day. But more than that, he 
looks at that part of the fauna 
which very few books on 
rainforests give more than a 
passing mention-the inver­
tebrates. The e are the 
insects, mites, scorpions, 
slugs, snails, worms and 
leeches that move quietly 
about in the forest at all levels 
in great numbers but are el­
dom seen unless we do what 
Geoff has done-look for 
them. Between them, by slow 
and complicated processes, 
they put back into the forest 
soil what the plants have 
taken out. They provide 
future generations of plants 
with life. The excellent colour 
plates give us a chance to see 
some of these unfamiliar ani­
mals and their remarkable 
adaptations. 

This book give us a feel­
ing for the real rainforest; 
that is, a rich fauna! and floral 
community in which all the 
parts are dependent on one 
another and where the lo s of 
one species leads to wider 
change and impoverishment 
of the whole. It gives us a 
feeling for the rainforest as a 
vibrant, living entity that like 
all living things, has ev~lved 
through a long past and that 
is also as fragile and vulnera­
ble to our maltreatment. lt is 
a feeling that can only be con­
veyed by someone who has 
come to know, understand 
and respect the rainforest. 
The book is writt en by just 
such a person. I am sure that 
when you have read it you 
will also have greater under­
standing and respect for our 
rainforests. 

-Courtenay Smithers 
Austra lian Museum 

Future of the 
Fauna of Western 

ew South Wales 

F uture of the 
Fauna of Western 
New South Wales 
Ed. by D. Lunney, 5. Hand, P. 
Reed and D. Butcher. Sun-ey 
Beatty & Sons, NSW, 1994, 
246pp. $45.00rrp. 

A cynic might quip: why 
produce a book comprising 
22 chapters by 21 authorative 
authors, when the future of 
western New South Wales 
fauna might be stated in one 
word- tuffed! It is too easy 
to be pessimistic about the 
future of our inland fauna, 
considering the appalling his­
tory of mismanagem nt 
(much of which is document­
ed in this book). However, 
this publication does not con­
vey a message of hopeless­
ness and the most relevant 
issue today is how to spur 
society into appropriate initia­
tives to prevent further 
demise of our inland ecosys­
tems. In this regard, the book 
is a valuable contribution to 
the understanding of past 
and present land manage­
ment malpractice and its 
impacts on the fauna, current 
issues that must be 
addressed and fertile direc­
tions for future initiatives. A 
general theme to emerge is 
th~t the dusty g1im reaper 
might prevail if current 
trends continue unchecked 
but that there is room fo; 
optimism-if society o 
chooses. In the first chapter, 
Dan Lunney concludes with a 
vision for achieving an op­
timistic future. It appears 
~n.der the loaded heading 
Pig-footed Bandicoots 

Might Fly"-which alludes to 
the major shift in social atti­
tudes t hat is required to 
address the problem of a 
region in crisis-a reg ion 
that incorporates up to 70 per 

cent of New outh Wal 
Th tri.b es. 
. e con utors are zoo 

g1sts, land manager a /; 
pastoralist. Separate cha~t a 
addre the conservation :~ 
tus of all major verteb 

fr rate 
groups om mammals tor. h 

d th . 118 
~n ere 1s a chapter 00 
invertebrate . Other chap. 
ters addre . . vertebra~ 
pests, competition with fera) 
animals, hi torical changes to 
the landscape, conservation 
reserves, the Landcare 
Pro~ram, land clearing and 
agnculture. I urge you not lo 
overlook the thought-provok­
ing Preface and Epilogue. 

The book is non-technical 
and easy to read. Coverageo( 
a wide range of fauna] groups 
and issues assures a diverse 
readership. I not only recom­
mend the book, but also that 
you support the independent 
organisation that produced il 
the Royal Zoological ociety 
of New South Wales, which 
deserves recognition for its 
production and organising 
the symposium upon which it 
is based. j 

-H. PamabJ 
Australian Museum ' 

Hunting 
Dinosaurs: On the 
Trail of 
Prehistoric 
Monsters 
By Louie Psihoyos. Capricorn Link, 
NSW, 1994, 267pp. $39.95. 

Science is a hwnan endeav· 
our but all too often, we for· 
get the ' people who generate 
the science we di_gest and 11]r. 
influence of theu- persona 
ties on the work they pro­
duce. Hunting dinosaitrs 1.5•!s 
much about the personahll d 
of palaeontologists, pa \~~e 
Present as it is a tour O d 

' ht an most recent thoug 5 

theories about dinosaur · has 
Hunting dinosaurs . tioP 

been produced in associa 
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-
. ational Geographic 

w1~\11e layout i , hea".11Y inOu­
an ed by tllat magazm . !he 
enc . omewhat bitty: 

· text 1 • d · ·1 d sub-ston an mter-
d~~.1_e trung togeth r into a 
~~ onably cohere_nt ~ e!11e. 
Toe photography J • bnlliant 

'th inany hot haVJng b en 
\~oduced especially for lhe 
b k Whi1e many shots have 
b~~n .df'liberately and kilfyl­
lv posed. ome r _ach a point 
·f being overbeanngly set up 
for dramati~ effec~ rather 
than simple 11l~stration. The 
same can be aid of the text; 
generally it i fluid and r~ad­
able but at time it stray into 
the overdramatic, whi h 
introduces an air of incred­
ulity. 

H1111ti11g dinosaurs doe 
provide a detailed in ight into 
many of the currently active 
areas of dinosaur re earch, 
focussing on the big and 
flashy, and ignoring the le 
spectacular activitie in this 
field. The important excava­
tion of Dinosaur Cove in 
Victoria are not mentioned 
but there are 17 pages devot-

. ed to the one specimen of 
Tyra1111osaurus nicknamed 
'Sue'. 

In short, thi is an enter­
taining and readable book 
but it i not a comprehensive 
look at dinosaur research 
today and there are better 
texts available on the history 
of this research. However, 
this book is worth having for 
the photographs alone. 

-Paul M.A. Willis 

~oastal Marine 
cology of 

Tern per ate 
Australia ~t by A.J. Un~erwood and M. G. 
Nst~a;;/niversity of NSW Press, 

' ..,, 34lpp. $39.95rrp. 

Most of Australia's popula-

t-ion liv in ydn y or 
M lbourne. Both thes cities, 
and most of our other major 
entres of population, ar 

coa tal, or ituated on tuar­
ies, and in t mperate 
Au trnlia. While much atten­
tion has been fo u sed on the 
wonders of th Gr at Barrier 
Reef and th cological dan­
ger it fac s, we hav t nded 
to ignore the existing and 
growing problem associated 
with the h alth of the coastal 
environrn nts nearest to u . 

The e temperate marine 
environments, appreciated 
for their beauty and the recre­
ational am nitie th y pro­
vide, are al o a major source 
of food. In general we have 
treated them with contempt, 
using them paradoxically a 
both an apparently inex­
haustible well of resources 
and a bottomless pit into 
which we dump our waste 
and sewerage. 

There has been a wealth of 
significant publications on 
many aspect of our marine 
life. Few naturalists would 
not have at least heard of the 
pioneering works of William 
Dakin and Isobel Bennett, 
and in the la t decade we 
have seen the production of 
many well-illustrated special­
ist accounts of various 
aspects of the fauna and flora. 
Coastal marine ecology of tem­
perate Australia can stand tall 
among these previous publi­
cations. 

By describing coastal 
Australia as a series of 
ecosystems and habitats, it 
gives readers a new way of 
looking at their coast. To 
even knowledgeable natural­
ists, biologists and students, 
it provides a wealth of infor­
mation, including much from 
recently published scientific 
papers, and attempts to 
explain the many processes 
that have helped to shape our 
coastal environment. 

The list of contributors 
reads like a 'who's who' of 
Australian marine scientists; 
and there are chapters on all 
major habitats, and interest­
ing accounts on ystematics 
and marine evolution, genet­
ics of marine population , and 
fisheries and aquaculture. 

As befit the editor ' deep 
concern for the health of our 
mario environment, there 
are substantial and stimulat­
ing chapters on environmen­
tal disturbances, the prob-
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lems of waste di posal and 
the continuing debat' on 
how be ' t to detect and mea­
su,r envi~onm ntal impacts. 

fh editors have done an 
admfrable job in attempting 
to produce uniformity among 
a group of authors with dif­
ferent approaches and with 
subject areas for which we 
have quite different levels of 
knowledge. I suspect that 
most will treat this book as a 
source of information on the 
physical and biological 
processes that hape our 
many and various coastal 
habitats. 

There are, however two 
slight negatives. ' The 
Institute of Marine Ecology 
and Tony Underwood have 
developed a fine reputation 
for ecological research and 
are well known for their rig­
orous approach to 'science'. 
But I was somewhat per­
turbed to find that the intro­
d uctory chapter entitled 
"Introduction to Coastal 
Habitats" developed into a 
discourse on their experi­
mental approach as being the 
only 'true science'. Their 
views on practising science, 
the need for null hypotheses, 
and what constitutes pseudo­
science seem rather out of 
place in this introductory 
chapter. Perhaps a chapter 
on how scientists practise 
their trade would be a useful 
addition to a future edition. 
To any potential reader start­
ing logically at Chapter 1 who 
finds pages 5-13 hard going, 
my advice is to skip them. 
Don't be put off reading the 
rest of the book. Return to 
null hypotheses later if you 
wish to ponder on how scien­
tist work. 

My second minor concern 
is over the printing of the 
black-and-white photo­
graphs. Clearly all involved 
with this book have worked 
hard to produce a high-quali­
ty text with excellent line 
drawings. It is di appointing 
that the few black-and-white 
photographs have repro­
duced so poorly. 

To Tony Underwood, Gee 
Chapman and their team of 
authors, congratulations. To 
all those citizens concerned 
about and interested in their 
marine environment, buy the 
book! 

- W.B. Rudman 
Australian Museum 

"Flame· Ro/Jim" 
by Ian Roher/I 

8 GREAT REASONS 
to ring (08) 8844 5175 
or A/H (08) 8844 5025 

FAX (08) 8844 5175 
& receive no obligation 

brochures detailing 
Limited Edition Prints 

& Originals 
by Ian Roberts 

1 CHRISTMAS GIFTS 

2 WEDDING GIFTS 

3 FAREWELLS 

4 MOTHERS DAY 

5 ANNIVERSARIES 

6 BIRTHDAYS 

7 FATHERS DAY 

8 TRAVl<J1JNG O Ll'lu!LnoJ 

Ian Roberts is a 
South Australian artist 
specialising in painting 

Australia's birds 
& tlowers. 
He is the 

Artist - in - residence at 
Medika Gallerv, in 

the Clare Valiey 
Wine Region. 

Written requests to 
Reply Paid 64, 

Medika Gallery, 
BLYTH SA, 5462 

"Sacrc·d kingfisher" 
by /1111 /l11bC'1·/s 
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. . f I e and small loCill and national, which exist to further the cause of the subject that you;;;----

Get involved! Across Australia _the.re is a n_etworl< of a~,v\~~~~e :~n~!~ national parll.s, bushwalking or a pa_rticula~ g~oup of animals there's a society for you ~,. 
Whether your speoal interest 1s conse~;~R°E AUS,TRALIA is pleased to help promote the following sooet1es: 

ANTHROPOLOGY 
Anthropological Society of 
WA 
c/- Anthropology Dept. WA 
University. Nedlands, WA 6009. 
Ph: (09) 444 5752 
Contact: Linda Rhodes, 
Hon. Secretary 

• 
Membership fee: $25.00; $10.00 
(student); $15.00 (country) 

BIRDS 
ABSA, Australian Bird Study 
Assoc. Inc. 
PO Box A313, Sth Sydney, NSW 
2000. Ph: (02) 231 8166 
Contact: Alan Leishman, 
Secretary 

■ ■ ■ 
Membership fee: $35.00 

Avicultural Society of SA Inc. 
PO Box 3234, Rundle Mall, 
Adelaide, SA 5000. 
Ph: (08) 264 3295 
Contact Neroli & Bill Price, 
Contact Officers 

• • • • • • • 
Membership fee: $30.00 

BOCA, Bird Observers Club 
of Australia 
PO Box 185, Nunawading, Vic. 
3131. Ph: (03) 877 5342 
Contact: Zoe Wilson, Mgr 

• • • • 
Membership fee: $43.00 (cones. 
available) 

Cumberland Bird Observers 
Club Inc, 
PO Box 550, Baulkham Hills, 
NSW 2153. Ph: (02) 223 0187 
Contact Frances Czwalinna 

• • • 
Memberhip fee: $15.00 

Eurobodalla Natura] History 
Society 
PO Box 123, Moruya, NSW 

----.. 

Are you a 

Club Secretary? 

NATURE AUSTRAL/A's Associate 

Society Scheme is designed to 

help your dub or society with free 

publicity, funds and member 

benefits. Contact Mary Pollinger 

for more details. 

2537. Ph: (044) 712 228 
Contact: Eric Andrew, 
Hon. Secretary 

• • • 
Membership fee: $10.00; $15.00 
(family); $5.00 (under 18) 

NSW Field Ornithologists 
Club 
PO Box Q277, QVB Post Office, 
NSW 2000. Ph: (02) 807 6828 
Contact: Sheila Witt, Hon. 
Secretary 

• • • 
Membership fee: $35.00 

RAOU, Royal Australasian 
Ornithologists Union 
415 Riversdale Road, Hawthorn 
East, Vic. 3123. 
Ph: (03) 9882 2622 
Contact: Michelle Rice, 
Development Mgr 

• • • • • • • • 
Membership fee: $40. 00 (cones. 
available) 

Victorian Ornithological 
Research Group 
PO Box 1000, Blind Bight, Vic. 
3980. Ph: (059) 987 996 
Contact: Arnis Dzedins, 
Secretary 

• • • • 
Membership fee: $15.00; $20.00 
(family) 

CONSERVATION 
Austra]ian Trust for 
Conservation Volunteers 
PO Box 423, Bal!arat, Vic. 3353. 
Ph: (1800) 032 501 (free call) 
Contact: Sandy Squire, 
Membership Enquires 

• • • 
Membership fee: $25.00; $30.00 
(family) 

Queensland Conservation 
Council 
PO Box 12046, Elizabeth Street 
Brisbane, Qld 4002. ' 
Ph: (07) 221 0188 
Contact: Nicky Hungerford 
Coordinator ' 

• • • 
Membership fee: $20.00 

Tasmanian Conservation 
Trust Inc. 
102 Bathurst Street, Hobart, 
Tas. 7000. Ph: (002) 34 3552 
Contact: Suzy Manigian 

■ 
Membership fee: $25. 00 

Victorian National Parks 
Assoc. Inc. 
10 Parliament Place, 
Melbourne, Vic. 3002. 
Ph: (03) 9650 8296; 
fax: (03) 9654 6843 
Contact: Doug Humann, 
Director 

■ ■ • • • 
Membership fee: $36.00 

WWF, World Wide Fund for 
Nature us tralia 
Box 528, GPO Sydney, NSW 
2001. Ph: (02) 247 6300 
Contact: Merle Hoslam, 
Office Manager 

Membership fee: $35.00 

EDUCATION 
CSIRO's Double Helix 
Science Club 
PO Box 225, Dickson, ACT 
2602. Ph: (06) 276 6643 
Contact: Lynn Pulford, 
Membership Secretary 

• • • • 
Membership fee: $19. 50 

MUSEUMS 

Friends of the Qld Museum 
PO Box 3300, Sth Brisbane, 
Qld 4101. Ph: (07) 840 7641 
Contact: Sandra Mann, 
Executive Officer 

• ■ 
Membership fee: $25.00; $30.00 
(family); $20.00 (cones. & 
country) 

TAMS, Toe Australian 
Museum Society 
6 College St, Sydney, NSW 
2000. Ph: (02) 320 6225 

• • • • • 
Membership fee: various 

The Waterhouse Club 
SA Museum, North Terrace 
Adelaide, SA 5000. ' 
Ph: (08) 2077 389 
Contac~: Mary Lou Simpson, 
Executive Coordinator 

• • • • • 
Membership fee: $50.00-$70.00 

ENVIRONMENTAL 
Conservation Council of SA 
l20 Wakefield St, Adelaide, SA 
5000. Ph: (08) 223 5155 
Contact: Michelle Grady 
Admin. Officer ' 

• • • • 

Membership fee: $15.00-$40.~ 

Environment.al Econom· 
Society ics 
The Gloucester Walk 
88 Cumberland St, Sydney 
NSW 2000. Ph: (02) 252 49,s, 
fax: (02) 241 1289 ' 
Contac~: _Nadine Jesse, Editorial 
& Publicity Coordinator 

• • 
Membership fee: $20.00; $10.(IJ 
(student); $50.00 (organ.) 

National Parks Foundation 
of SA Inc. 
GPO Box 759, Adelaide, SA 
5001. Ph: (08) 231 0016 
Contact: Helen Jaensch, 
Secretary of Council 

• 
Membership fee: donatio11S 

Orangutan Fund Australia 
PO Box 447, St Leonards, NSW 
2065. Ph: (02) 489 6341 
Contact: Jenny Katauskas, 
Secretary 
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Membership fee: $20.00 
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Club 
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7250. Ph: (003) 34 1820 
Contact: Mr L. Horder, 
Secretary 
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RESEARCH 
ANZSES, Australian & New 
Zealand Scientific 
Exploration Society Inc, . 
PO Box 17 4 Albert Park. Vic. 
3206. Ph: (03) 9866 8699; fax: 
(03) 9866 8044 
Contact: Colleen Lazenby, 
Director 
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Membership fee: $30.~0; $SO.rtJ 
(with Nature Australia 
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Visit the best 
:Museum of Natural History shop in Australia 

The Rise of Fishes: 500 Million Years of Evolution 
by J. A. Long 
Retail price S59.95 *Museum Society member!-. 53 .95 

The Future Eaters 
by T: Flannery (Au. tralian Mu. eum ·cicntist) 
Retail price $24.95 *Mu eum Society members '22.45 

lndo-Pacific Coral Reef Field Guide 
by G. Allen & R. Steane 
Retail price $45.00 *Museum Society mt:mbcr!- $40.50 

Re~tile and Amphibians of Austra li a W _.1Co_ggcr 8th ed. (Au tralian Mu cum scienti st) 
eta, price 89.95 *Museum Society member!> $80.95 

i ield Gui~e to Frogs of Australia J/ ~tobmson (Australian Mu eum cicntist) 
eta, price $19.95 *Mu eum Society members $ 17.95 

~em tones of the outhern Continent 
R~t~: u_therland (A ustralian Museu m ·cicntist) 

<1I price 22.95 *Museum Society members :W.65 

i'lcsse 1m,1 or fax order, 10 1his addrc" . 

M~il Order hop 
Aus1ralian Museum 
6 College t Sydney SW 2000 

... ii Fax. !02) 320 6066 Phone: (021120 636.~ 

Hidden Rainforests: 
Subtropical 
Rainforests and their 
Biological Di versity 
by G. Williams 
Retai l price 79.95 

* Museum Society 
members $7 1.95 

Hunting Dinosaurs: 
On the Trail of 
Prehistoric Mon tcrs 
by L. Psi hoyo!o. 
Retail price 39.95 

* Mu eum ociety 
members $35.95 

Coastal Marine 
Ecology of 
Temperate Australia 
by A. J. Underwood 
& M.G. Chapman 
Retail price $39.95 

* Mu cum ociety 
member. 35.95 

Future of the Fauna 
of Western . S. W. 
by D. Lumney et al. 
Retail price 45.00 

* Museum So ·icty 
members 40.50 

Profits from the Australian Museum 
Shop help to fund research by the 
Museum's Scientists. 

Museum Gift Vouchers in denominations 
of $25 and $50 are also available. 

*For enquiries about member.ship to 
The Australian Museum Society 
phone (02) 320 6225 

Pa)rn,;m ,hou\d . . . r b, · r,unal ,hopp,ng nnl) . Po,1.1gc :,nd pac\..ing {,urfacc ,mul only ): 
IJph>\i~<J\ _ be made'" Au~tralian dolla r~ by V""· Ban~card, ,\l .1,1erc·,11 J . American E,prcss. 11 . ; lpc iOIJ lJ'i = 9.(kl s 110 "' 150.llO= I ~.50 

. - ~J 50 ~30 lo ~IJ 95 = 5.00 50 to ~69 .95 = . 6.50 . 70 to ~89.\15 = SX U0 ~~ I 1'1 · .. 

rr 7 



WELCOME TO THE GUIDE, 

I '{; ture 'Austialla's marketplace 

for over 100,000 people who now 

ead every Issue of ttie magazine. 

are part of a ve!}' special group -

a large and growing lianil of 

Of Course Not! 
It's traveling aboard Because . d two 

incognito, cleverly d1s,-~1;e a~!zing 
pieces of lugga2geb.ags to a rock ro1aoT from . • 

d ' 272kg capacity touring 
stea Y · Proof ka ak in less than 20 mm. . . 
po~itive that you can take it with 
you .. .. .. ..... .... .. ... .. ANYWHERE 

If your paddling pleasure is limited 
by where you can take your boat -
you've got the wrong boat! Call <?r 
write to learn more about this 
remarkable craft. 

Ph/Fax: (064) 567 027 
Freecall : 1 800 635 321 

ro,not 
AUSTRALIA 
P.O. Box 671 
JINDABYNE N.S.W. 2627 

setlslactlon 
Gueranteedl 
over 250,000 

sold since 
1933 

SPECIAL PLACES 
Our group tours are planned 

and led by expert naturalists and 
historians. All you need is a 

wish to learn about the world 
and to travel with people 
who share your interests. 

The program changes 
from year to year. 

Our 1996 program will include: 

Alaska and the 
Canadian Rockies (April) 
Lord Howe Island (June) 

Outback Australia by small 
private plane (July) 

Alaska and the Yukon(September) 
Victoria's National Parks (Spring) 

Flinders Island, Bass Strait 
(November) 

Antarctica and Macquarie 
Island (December) 

Please write or phone for further 
details or to join our mailing list 

The 
Baby 
Jogger& 

Combine flbl · 
family and~ \ 

Walk, hike or jog along 
sandy beachesl snow 
packed roads, bush 

tracks, gravel paths or 
grassy paddocks. 

Choose from 12 models. 
LIFETIME GUARA NTH 
RACING STROLLERS 

AUSTRALIA 
307 Serpells Road Templestow1 

Phone/Fax: (03} 9844 1344 
or (03) 9842 6699 

Sydney's bush 

The Royal Botanic Gardens' ecologytlie 
. 1 • 3(4) features J'ournal Cunnmg zamia ' 

' s dney natural vegetation .of !he Y ail d 
·th det e I: l 00 000 map sheet, wi 

th · rplant descriptions of e maJO . 
co=uni.ties in the Sydney region, 

and information on rare and 
endangered species. 

. . ii ble for S20 frorn 
C111m i11gham,a 3(4) rs ava a lS) orbY 
the Gardens Sho p (tel. (02) 23l 81 the 

0 ~ 2 issues to subscription - send $3 or Sydn<Y• 
a · Gardens Finance Officer, Royal oramc 2000. 

M rs Macquaries Rd, Sydney 
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Reined, e3))', walking through some of Au,tralia' most 
~uuful and spectacular country. 
Coo.q to moontains, bush to beaches · see it all in great 
mpanr, full\• guided wi1h back-up crew. 
\'oo ooll' earl\' a daypack1 

(]to.<t the ~~lks that suit 1•ou ..... 
fakuheame todi~over the Federa1ion Track. 

Call or write for a copy of our 1995 
Track Notes and Programme 

Federati on Track Walkers (Australia) Ply Lid 
24 Kurrajong St Pen nant Hi l ls NSW 2120 

Phone (02)484 9701 

Tasmania 
Experience the Island State 's wild 
attractions: 

See the unique 
Flora· tall eucalypt forests and 
ancient temperate rainforests 
Fauna· endemic birds and ' 
marsupials, 
Scenery - wild rugged terrain. 

. Guided by an experienced naturalist 
' our expeditions run for 4-1 o days in' 

a comfortable 4x4 vehicle. 

These tours focus on the natural 
~nvironment and land management 
issues. Special interest groups 
welcomed · 1· • . , spec1a 1st guides are 
available. 

Wildspot Tours 
R." Tasmania 
P ,Ong or write For more infonnation · 
· ,Box 73 s · ' Ph • m1thton, Tas. 7330 

one/fax (004) 522196 
or 018 143835 

Plea 

.. --------.., I Gipsy Point Lodge I 

I I 
I I 
I I 
I I 
I I 
I I 
I I 

ituated at the head of beautiful I 
Mallacoota Inle1 and surrounded by I 
Croajingolong ational Park, the 
Lodge provides a relaxing comfortable I 
base from which 10 explore a unique, 
unspoiled area rich in bird lire, flora I 
and fauna. Package holiday for bird I 
ob ervers and field naturalists . O1her 
acti \'itie include Ii hing. bo;11ing I 
wimming urfing and bu hwalking. I 

Fir t class, all-inclusive accommodation I 
in the Lodge or self.contained couage . I 
For further details contact 
Alan Robertson 

I 
I Gip y Point Lodge 

Gip y Point, \ ictoria 3891 Australia I 
1 Telephone: (051) 58 8205 _J .._ _______ _ 

Special offer for 
Nature Australia 

readers! 

A free copy of £cos, CSIRO's 
quarterly full-colour magazine about 

science and the environment. 

£cos features articles, photographs 
and illustrations chat explain 
environmental research for 

non-scientists. 

Don't miss out! 
Phone 1800 626 420 toll free in 

Australia, (613) 418 7265 (international) 
fax (613) 419 0459 

411 Ill~ 
est RO 

AUITU,LIA 

or write to 
Ecos (NA6/95), 
PO Box 89, 
East Melbourne, 
Victoria 3002, Australia 

TYRRELL'S 
BOOKSHOP 

Antiquarian Book , 
Au traliana, Hi torical Works, 

atural Hi tory, Science, 
Biographies, Travel Book . 

Wed - Fri 
10am - 6pm 

aturda 
10am - 4pm 

1st floor 
328 Pacific Hwy 
P.O. Box 770 

NORTH WEST 

SAFARIS 

OUR 4WO EXPEDITIONS 

LET YOU EXPERIENCE ...... 

Fascinating Klmberle11 Gorges, 
cape Leveque and Bungle Bungles 

♦ 
The Great sand11 Desert, home of 
the Prlncess Parrot 

• The Canning Stock Route, 
Australia's longest Heritage Ti-oil 

• 
The Great Victoria Desert, 
beautiful mallee countrll of the 
scarlet- chested Parrot 

• 
cape York and the Gulf countr11, 
abundant in unique wildlife 

. ...... WITH THE PERSONAL TOUCH 
OF A SMALL FRIENDLY 

TOURING GROUP 

WRITE TO 

NORTH WEST SAFARIS 
P.O. BOX 211, EAST KEW, VIC 3102 

Phone (03) 859 6655 Melbourne 
(08 ) 280 7149 Adelaide 
015631942 Mobile 
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Q 
& 
A 
Bird Behaviour 

Q . For about three years a 
• pair of Magpies has 

come to our bird table and eaten 
some of the sunflower seeds. The 
female has always been bolder 
than the male but we have never 
encouraged them to eat from our 
hands. When we found they 
appeared to need other food than 
the seed, we gave them small 
pieces of cheese. This they took, 
but the female would shake the 
cheese, as though killing it, 
before eating it. This spring the 
pair had two young and brought 
them to us as soon as they began 
to fly. At first they begged food 
from the female and then eventu­
ally began to feed for themselves. 
We noticed that the young did not 
shake their food but swallowed it 
straight down. Now the two 

p C T 

young ones come frequently on 
their own and they too have 
begun to occasionally shake the 
cheese before swallowing it. 
Could you please comment on 
this? 

E A s 

- Paul Hicks 
Scotts Head, NSW 

E R 

Do you recognise this? If you think you know what it is, then 

send your answer to Pie Teaser, Nature Australia magazine. 

Please don't forget to include your name and address. The 

first correct entry will win a $20 gift voucher from the 

Museum catalogue. Spring's Pie Teaser was the shell pattern 

(test) on the upper side of a sea urchin. 
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A • nforlunat ly much 
• of ustral ian bird 

b haviour ha y t to b tud­
ied, o I annot iv you a 
definit an wer about the 

hang in your agp1e 
I ding method . Th young 
may be switching from th . 
initial in tinct of ac epti ng 
food from par nt , which ha 
pr umably been kill d and 
i, lhu uitabl Lo b wal­
low d directly. the young 
bird b ome increa ingly 
ind p nd nt and Lb ir own 
huntin in tincl come in to 
play, th y mu t now proce 
th food th mselves befor 
wallowing. 
r hav wat heel a local fam­

ily of Magpi , con i ting of 
one adult and two you ng. The 
ad ult i quite ad pt at cl aling 
with pi c of chee , a i 
on of th young. They may 
at lhe mall r pi direct-

ly o_r _u the ground to h Ip 
pos1t1on larg r pi e for 
~allowing. Th olh r young 

b~rcl ha on iderably n or 
d1fficu\ty with (ood it ms 
picking lh m up, pre in ' 
th m . again L th ground , 
d~·oppmg them and bcgin-
111ng again. Th e diff r-

nc ar probably due to a 
combination of innate abili­
ti , and pa t xp ri nc . 

1 h re i an lemenl of indi­
vidu~li m in lh way that a 
parll ular bird treat a food 

A Magpie is fed from the verandai 
of a suburban Sydney house . 

Spider 
Pyramids 
Q . J took some photograp! 

• of a pyrami~ of {rf h 
webs early one morning w, k 
dew on them. As I do not no 
what type of spider made 1h:;~. 
was wondering if you could: ke 
tify them for me? They were a rt 
in November on Chatswo rl 
Island which is on the no 
coast ~f New South Wales. 

- Tllll Strange 
d NS Chatsworth lslan ' 

99s-91 
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---------------------
A These strikingly d c­

• orative web could be 
the w~rk of everal types of 

'd whose web look 
spi e;ficially similar. ~erha~s 

1 ~~i most likely ca_n~1dat 1~ 
the small web-building spi­
ders of the fam ily 
Linyphiidae (mon~y spider ) . 
Their webs con 1st of plat­
form-like silk sheets ten­
sioned above and below by a 
scaffolding network of sup-­
porting Jines so that the 

heet may be domed upward 
or hammo k d downward. 
The tiny piders run on the 
und r ide of the heet and 
are easily ov rlook d. Th ir 
web are common in heath­
land and forest where they 
may be built in close proxim­
ity on hrubs and grasses. 

Some comb-footed spiders 
(fam ily Theridiidae) also 
make sheet web with a sup-­
porting tangle of scaffolding 
threads. A common example 

is Achaearanea mundula. 
This p cie has a detritus 
retreat (usually mad of dead 
leave ) that is built among 
the support threads above 
the heet. Th spider runs on 
the upp r ide of th sheet. 

A third possibility is the 
tent web spiders of the genus 
Cyrtophora. Their basal sheet 
i a horizontal orb web, above 
which is a tent-like silk 
retreat lung among a tangle 
of upper upport threads. 
The e specialised orb web­
weaving spider (family 
Araneidae) are larger than 
money spiders and they run 
on the top surface of their 
'sheet' web. Some species 
habitually· build their webs 
close together, with web com­
plexes sometimes covering 
small tree in tropical areas. 

A close look at the silk 
mesh making up the heets 
of these webs can reveal 
whether on is looking at a 
Cyrtophora web. The horizon­
tal orb web that forms this 
sheet has a tight spiral line 
supported on many closely 
spaced radial lines, so form­
ing a fin but very regular 
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meshwork of silk. ln money 
spiders and comb-footed spi­
ders, however, the sheet's 
structure i much less regu­
lar, the meshwork consisting 
of thread intersecting at all 
angles. In both of these webs 
the upporting scaffold 
threads afford protection to 
the occupants and act as 
arresting traps that 'knock 
down' flying or jumping prey 
onto the sheet where the spi­
der can capture it. 

-Mike Gray 
Australian Museum 

Answers to Quiz in Nature 
Strips (page 19) 

1. Narwhal 
2. None 
3. Macdonnell Ranges 
4. Wollemi Pine 
5. Brown 
6. Paul Davies 
7. The new black-and­

white tree-kangaroo 
from lrian Jaya 

8. Jupiter 
9. A grass tree 
10. Ecological Sustainable 

Development 
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The notion of abolishing the rural 
sector would be counterproductive 
and understandably invoke 
opposition. 

HUMANS DON'T 
EAT ROCKS 
BYPAULADAM & ROBERT]. KING 

HERE I WIDESPREAD RECOGNl­
tion that Australia is one of 

the centre of global biodiversity. There 
is also concern that, as a result of human 
degradation of the landscape, much of 
this biodiversity will be lost. Part of the 
Government's response to these con­
cerns has been the endorsement of the 
concept of Ecologically Sustainable 
Development. But what forms of land 
use and activity might be compatible 
with ecological sustainability? In a 
recent issue of Nature Australia* 
(Autumn 1995), Professor Michael 
Archer argued that the major cause of 
degradation of many Australian ecosys­
tems has been agriculture and that in 
the future our economy should be based 
on mining and tourism with agriculture 
being substantially reduced. We hare 
Archer's concerns over the degradation 
of the Australian landscape and of the 
urgent need to take restorative action 
but we disagree with the solution. ' 

The area of Australia directly affected 
by mining is very small. On the basis of 
the re.lative area devoted to mining and 
!o agncul~re Archer argues that mining 
1s 3,500 times less ecologically destruc­
tive than agriculture. Ecological 
~estruction is a difficult concept to quan­
tify, but there is not a simple linear cor­
relation between 'ecological destruction' 
and the area of direct impact. Both the 
~irect. and indirect impacts of mining, 
including those from processing, manu­
facture and use of mining products out­
side Australia, must be considered 
~le it is difficult to do this quantita~ 
tively, the tot.al impact is considerably 
greater than Archer implies. 

O~e of the main reasons for this is the 
'TroJan Horse effect'. Mines require 
people, and development of a new mine 
rn a remote area requires the est.ablish­
ment of towns and associated infrastruc­
ture (road , railways, power supply 

• Previously ANH 
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etc.). The infrastructure provision may 
have considerable environmental 
impacts over an area much larger than 
that occupied by the mine; and the peo­
ple bring with them their wastes, weeds 
and pets. The impact of mines can thus 
extend well beyond their boundaries. 
Although current regulatory regimes 
aim to reduce these impacts, the recent 
controversy over the release of water 
from the Ranger facility into Kakadu 
National Park indicates there may well 
be cases where there is still a potential 
for impact. 

Considerable effort is now put into 
post-mining rehabilitation and Aust­
ralian companies have made major 
advances in this field. However, while re-

The impact of mines can 

extend well beyond their 

boundaries. 

veget.ation is increasingly successful it 
is still uncertain as to whether full bi~di­
versity can be restored in the hort to 
medium term. 

When it comes to the agricultural side 
?f the argumen_t we recognise the huge 
Lmpacts of agncultw-e on the environ­
ment. However, agricultural land is 
r~rely. compl~tely devoid of biological 
d1ve~s1ty. While ecosystems are highly 
~odified, some native specie do sur­
VJ.ve ~nd remn~nt area of relatively les 
modified habit.at remain. The impor­
t.ance ~f these remnants is increasingly 
recognise~ by the rural community and 
they proVJde the basis for future land­
scape rehabilitation. We too argue 
str0ngly ag~inst the clearance of further 
areas of native veget.ation for agriculture 
and support much greater activity to 
reverse pa~t degradation, by withdraw­
mg exte?s1ve areas of marginal land 
~£°m. agncultur~. Ho~ever, the process 

WJ.thdrawal, including both environ­
mental and social aspects, should be 
managed carefully and not left t 
chance. o 

The con<;ept that we should cea 
be an agnc~ltural ~xporting cou~trlo 
and rely on imports 1 not one that/ 

Ancan ~upport. dH~mans c~not eat roe 1 
Y increase 1mport.ation of food . 

the expense of environmental cos: to: 
other countri s. Do we have a m 
right to encourage or condone envi 0 

mental damage simply on the gro:o 
that it is not occurring in Australia? nd 

Food and ?ther agricultural ex'por 
fro!Il Austr~ha have the potential 
relieve environmental pressures els 
where. The challenge is to develop ec e-1 
logicall~ sustainable sy terns. We are r: 
from this goal at present but it is not an 
impossible dream. It could well be that 
the di tribution and nature of produc. 
tion in the future will have to be differ. 
en~ from thos~ at pres~nt if sustainabiJi. 
ty 1s to be achieved. It 1s also likely th 
the ability to produce in a sustainab 
manner will set limits to population si 
reluctant as politicians and some re· 
gious leaders are to grasp that particul 
nettle. 

Australia ha an enormous opportun~ 
ty to set an example by moving towards 
sustainable agricultural systems that 
maximise conservation of biodiversity at 
a landscape scale, enable the main 
nance of a human population of appr 
priate size, and support high-value (bu 
possibly limited-volume) agricultural 
exports. The world agricultural econo­
my is currently based on very few 
species. Part of the shift to sustainabili­
ty, not only in Australia but globally, may 
involve greater diversification. in which 
utilisation of native species (as recog­
ni ed by Archer) could play an impor­
t.ant part. 

For the foreseeable future we would 
envisage both mining and agriculture to 
continue as major components of the 
economy, although public opinion, plan, 
ning and regulation will increasingly 
demand greater attention to ecological 
sustainability in both sectors. Tourism 
will al o remain of major importance, 
but again will require careful manage­
ment to minimise adverse environmen-
tal impact . . 

Land degradation and accompanying 
loss of biodiver ity is one of the m_ost 
crucial environmental issues facing 
Australia. Much more public attention 
needs to b given to the issue in order 
that imaginative solution be dev~loped 
and adequate funding made. av~lable, 
The notion of effectively abolishing ~e 
rural sector would be counterprodu~~ve 
and underst.andably invoke oppos1liO~ 
from those whos goodwill and suppothr 
must b ecured if the damage of e 
last 200 year is to be reversed. I 
--- --- ---------
The Last Word is an opinion pi~ce aJJ}dr:, 
not necessarily reflect the views O 'b11-
Australian Museum. This issues' coi~dolfl' 
tars are Associate Professors Patti oi!l'. 
and Robert]. King who work in t!,e S~h d 
of Biological Science at the UmversilJ 
New South Wales. 
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