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Up Front 

hy do so 
. d ? I ' many people fear spt ers. can t

remember ever having a conversa­

tion with someone who said they

like them and I often end up talking

to people about spiders when they

find out I work at the Australian 

Museum. 
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as a spider. But not any more. 
By spending time in their com­
pany I have managed to over­
come my fear . 

I hope that all those people 
who have been coming to the 
Australian Museum's great spi­
der exhibition have also start­
ed to see spiders in a new light 
and will not be so quick with 
the heel of their boots or the 
insect spray next time they 
meet one. 

So, if you want to get to know 
spiders better, turn to page 40 
and take a peak at their some­
times extreme mating behav­
iour. 

But don't worry, if you can't 
manage to bring yourself to 
feel feel warm and friendly 
towards a spider just yet, this � 

3:issue contains plenty of alter- �

Jn fact, my office is right next 
door to the spider department and 
eve1y now and then I find it relaxing 
to take a break from my work and 
wonder in there to see what their 
resident arachnids are up to. I've 
been lucky enough to see the 
Funnel-webs having their mites 
removed, the tarantula shedding its 
skin and a big, beautiful golden orb­
weaver spinning her egg sac. And 
lets not forget dinner time-the 
most exciting time of all. 

Spiders really are fascinating creatures and when you stop 
being afraid of them and take the time to learn a bit about 
them, then their behaviour is not as unpredictable and fright­
ening. I say this from experience because for many years I 
suffered from arachnaphobia. I couldn't be in the same room 

natives. Try one of the cutest � 
little mammals in Australia-the Feathertail Glider, or how 
about a very interesting group of Western Australian frogs, or 
Australia's native miner birds. Then there's seahorses, 
pigeons, butterflies, bilbies and grasshoppers. It's a great 
issue-enjoy. 
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A Feathertail Glider 

at a banksia 

inflorescence. The 

two rows of stiff hairs 

projecting sideways 

from the tail give it 

a feather-like 

appearance. 
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LETTERS 
The forum for readers to 

air their views about their 

concerns, past articles and 

interesting personal events. 

Eyewitness 
Accounts 

In Michael Archer's 
scoldings of those who dare 
think the Thylacine might 
exist (Nature Aust. Autumn 
1997) I fear the value of 
eyewitness accounts was 
confused with the likelihood 
of the animal being extinct. 

Eyewitness accounts alone 
are undoubtedly unreliable 
Gust con ider the variation in 
reporting of the same bank 
robbery) but not all report­
ers are wrong. Indeed, most 
science is based on eye­
witness records of some sort 
and it is a bit rich of Archer 
to suggest that, because he 
and Dick Smith have made 
mistakes in identification, 
everyone else must do so all 
the time. 

Not much in Archer's style 
supports his claim to be 
open-minded. I bet if he 
received an eyewitness re­
port of a wombat in Tas­
m_ania he would accept it 
without question. You see, 
the presumption would be 
that they are there, whereas 
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a report of a Thylacine would 
not be believed because they 
are presumed not to be there. 
I also wonder if Archer applied 
his scepticism to pre-1936 
eyewitness reports of Thyla­
cines. They could be just as 
unreliable as present-day 
ones. In reality, scepticism 
seems as subjective as any 
other approach to problems. 

Although over half the 
recent reports indeed come 
from areas marked on large­
scale maps as wet forest, in 
detail most of these places 
were drier habitat. So what, 
anyway? Thylacines were 
historically encountered in 
most Tasmanian habitats and 
many were caught in wet 
forest, the habitat Archer 
dismisses as unsuitable. 

I don't know where all the 
spending is that Archer 
scoffs at. In the past decades 
by far the most effort has 
been by private searchers 
using their own resources 
that would in reality not be 
otherwise available. Sure, 
the Tasmanian Parks and 
Wildlife Service carried out a 

Can accounts of current-day T hylacine sightings be trusted? 
4 

search in 1983 after one of 
their most expe1ienced wildlife 
of ficers reported a clear 
sighting at close quarters in 
an area with a history of 
reports. Since then any 
budget has been in the low 
hundreds of dollars per year, 
barely enough to document 
reports. It seems the auth­
orities are "damned if they 
do and damned if they don't". 

I agree that the Thylacine 
is probably extinct, but can 
Michael Archer honestly say 
there is no chance for them 
at least in Tasmania? I deal 
with a wide variety of land­
owners and can assure him 
that science has a very 
tenuous grip on many rural 
Australians; just as much a 
case of city arrogance as 
country ignorance. Declar­
ations by academics of what 
people must believe despite 
their own experience don't 
help. I bet searching for Thy­
lacines could be just as much 
fun as digging up fossils and 
in any case, how does on� 
get proof without looking? 

So dear sceptics, it seems 

as hard as you push the 
DELETE key the word 'but' 
will remain in discussions of 
the Thylacine; I think for 
much longer than Michael 
Archer can hold his breath. 

-Tony Dwyer 
Tasmania 

The Sightless 
Tiger 
I've never seen a Thylacine 
That Tacit Tassie 'Devil' '
And folk who might rep�rt 

a sight 
Aren't strictly on the level. 
Their appetite for sheep 

at night 
Brought them into bad odour 
Then bounty-hunt spelt ' 

exeunt, 
Thus to promote their coda. 

There are some chaps with 
handicaps 

Who spot a flying object, 
Then write memoirs of men 

from Mars, 
Or some similar project. 

Beware of hoax or tasteless 
jokes, 

Some painted striped 
deceivers 

Will vandalise and scandalise 
Your precious true believers. 

Therefore abstain, you'll 
search in vain, 

They are no more in situ. 
To be succinct, they are 

extinct, 
Won't be around to bite you. 

-Len Green 
Rose Bay, NSW 

Why Do Native 
Stingless Bees 
Fight? 

One of the biggest 
mysteries of the native sting­
less bees of Australia is the 
fascinating fighting swarm. 
Like Henry Drew (Nature
Aust. Winter 1997) we have 
seen hundreds of Trigona
workers emerge from a nest 
and begin attacking one 
another. They fall to the 
ground locked in twos or 
threes and wrestle each 
other to the death. 

We at the Australian Native 
Bee Research Cenb·e have 
observed fighting swarms in 
many different situations. 
Often they occur when nests 
are placed too close together. 
However we have also seen 
them where there appeared 
to be only one large, 
powerful nest in the area. 

Fighting swarms might be 
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S of this native stingless
swarm . . 
bee (Trigona sp.) will fight each

other to the death.

llsed by malfunctions ofea . 1 . 1 the bees' chem1ca s1gna � or 
heromones. In the multiple 

fiest situation, one bee may 
encounter another from a 
different nest and rel�ase 
alarm phero�n?n�s. N_e,�h­
bouring bees iom m, em1ttm?" 
more alarm pheromone, until 
a chaotic mass fight occurs. 
In the single powerful nest 
situation, the queen may . be 

• unable to pass her marlung 
pheromone on to all the bees 
in such a big nest. So bees at 
tl1e nest extremities may 
smell like 'strangers' and an 
escalating fight could result. 

It is important to under-
• stand this behaviour fully 

because it can cause prob­
lems when stingless bees are 
used for crop pollination. If 
you would like to 'bee 
involved' in our ongoing re­
search on the fighting 
swarms, please write to me at 
the AustJ·alian Native Bee 
Research Centre, PO Box 74, 
North Richmond NSW 2754. 

Wombats, 

-Anne Dollin

Richmond, NSW 

Genetics and 
� Politics 

Professor Michael Archer 
writes of hairy-nosed wom­
bats, genetics and politics 
(Nature Aust. Spring 1997). The wombat is clearly the odd one out here; the other 

·) two have often been combined Gust think of the German Nazis and many other unsavoury characters). Archer mentions a figure of 500 individuals as the
,, 

threshold of genetic poverty. Does he not realise that Australia's population is in excess of 18 million? Further,the rate of genetic exchange a�?ng the world's five­?1llion-plus human populationis Probably greater now due., �� 111?dern means of t;avel,
Th

n it has ever been before.
h 

e lady from Oxley will
f 
ave less effect on Australia's

ture genetic fitness thananute had on the tide. 
th 

As [or, hybridisation 'giving,, 
S 

e flick to Ellis van Crevald
/ndrome and other genetic
f���h

rders, nothing could beer &-0111 reality Mostsuch d' 
r . 1sorders are due to�cessive genes. Hybridisationsunply hides them in hetero-
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zygotes where they are 
immune from natural selec­
tion. We can be sure that 
they will re-emerge as 
'founder effect' when the 
Afro-Amero-Au stro-Eurasian 
invasion of Mars takes place. 

The good Professor may 
well have something to 
contribute to my understand­
ing of wombats, but when it 
comes to politics I don't need 
misapplied science to help 
me choose my set of 
prejudices. 

-Robert W. Berry

Moorabbin, Vic.

I have just read ''Worries 
about Withering Wombats" 
by Michael Archer (Nature
Aust. Spring 1997). I find it 
deplorable that, to round off 
an otherwise excellent article 
on the need for genetic 
variation and after quoting 
some well-documented in­
stances of inbreeding in 
small groups, Archer felt it
necessary to beat his own
particular political drum and
to use, as a frightening 
example of a "possible" (?) 
scenario in Australia, the 
more usual media's mis­
quotes and misconceptions of 
a politician who refuses to 
bow to politically correct 
views and is therefore 
continually denigrated. 

I can find no other 
explanation than political, as 
this was after telling us in a 
previous paragraph that 
"Australian human popul­
ations are unlikely to 
confront problems [of lack of 
genetic diversity] for at least 
the next million years 

because we exist in such 
prodigious-probably exces­
sive-numbers". 

I am a follower of no
politician and a subscriber to 
no political publication. I 
know you have a disclaimer 
regarding the views of your 
authors, but if Nature
Australia is to become a 
vehicle to indoctrinate your 
readers, particularly young 
readers, with the political 
opinions of those whose 
articles we look to for 
accuracy and integrity, then I 
will no longer be a 
subscriber, and this will be 
with sincere regret after 
many, many years of 
outstanding reading. 

-B. Kerryon

Monto, Qld

Pandanus Dieback 
Explained 

In response to the letter by
Merridy Cairn-Duff (Nature

Aust. Winter 1997) about 
pandanus dieback in south­
eastern Queensland, the 
following information should 
be useful. 

For the past two years, 
researchers from the Queens­
land Department of Environ­
ment and the Queensland 
Department of Primary _In­
dustries have been working 
on this dieback problem. The 
dieback occurs on the Sun­
shine and Gold Coasts and 
has become prominent in the 
last five years. 

The cause of the dieback is 
an insect referred to as a 
�lanthopper in the family 
Flatidae. This planthopper 
builds up in large populations 

on the pandanus leaves, 
feeding on the sap. Heavy 
infestations produce excess 
moisture (honeydew), encour­
aging waterlogging and the 
growth of moulds in the 
pandanus heads. Pressure 
from enormous insect num­
bers, combined with rot (as
well as secondary factors 
such as poor growing condi­
tions), cause the growing
points to die and eventually
the death of the plant. 

The planthopper is actually 
native to northern Queens­
land and it has been brought 
to south-eastern Queensland a 
(presumably by humans) in � 
the last ten years. � In the natural situation in j
northern Queensland, the !
planthopper is kept to low 1i! 
numbers by its main natural g 
enemy-a tiny wasp that 
parasitises the eggs. This
wasp is not naturally found in
south-eastern Queensland.
The planthopper has been
moved south without its 
natural control (the wasp) 
and, as a result, its population 
has exploded. 

Currently we are attempt­
ing to control the plant­
hopper by introducing the
host-specific wasp to restore 
the natural balance, while 
using a systematic insecti­
cide as an interim measure 
(until the wasp is estab­
lished). Steps are also being 
taken to prevent further 
spread of the insect into 
sensitive, uninfested pan­
danus populations. As well, 
stocks of pandanus are being 
grown from seed for future 
revegetation efforts. 

If you have any further 
queries please contact Nat 
Smith at Que ensland Depart­
ment of Environment, Mar­
oochydore on (07) 54438 944. 

-Rob Hughes

Qld Dept Environment 

NATURE AUSTRALIA welcomes 

letters for publication and 

requests that they be limited to 

250 words and typed if possible. 

Please supply a daytime tele­

phone number and type or print 

your name and address clearly 

on the letter. The best letter in 

each issue will receive a $20.00 

gift voucher from the Museum 

Shop. The winner this issue is 

Len Green. 
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Nature 
Strips 

Cannibalism 

Before Sex 

W
ho can deny a fascina­
tion with sexual canni­

balism, in which the female 
attempts to consume her suit­
or during courtship, mating 
or shortly thereafter? While 
females obtain a nutritious 
copulation, the cannibalised 
male may benefit by increas­
ing the number of eggs he 
fertilises, either by convert­
ing his body mass into eggs, 
or by ensuring the eggs are 
fertilised by his sperm and 
not those of a rival male (as 
appears to be the case for the 
Redback Spider; see Nature 
Aust. Winter 1997). 

But these ideas cannot 

COMPILED BY 

GEORGINA HICKEY 

account for sexual cannibal­
sim before mating, which is 
more widespread, conveys 
nothing to the hapless male, 
and is curiously risky for vir­
gin females that might 
remain that way. In a study of 
orb-weaving spiders, John 
Newman (State University of 
New York at Albany) and I 
suggested that virgins may 
benefit from eating rather 
than mating their partners 
when there are few prey 
or many males available. 
However, a recent study of 
the European Fishing Spider 
(Dolomedes fimbriatus) by 
Goran Arnqvist and Stefan 
Henriksson (University of 
Umea, Sweden) provides lit­
tle support for our ideas. 

They showed that sexual can­
nibalism was not influenced 
by female foraging history, 
mating status or the potential 
number of males. Surpris­
ingly, many females failed to 
achieve complete insemina­
tions, confirming the risk of 
eating a potential mate. 

Why do female fishing spi­
ders eat their suitors prior to 
mating, given the risk of fail­
ing to mate? Arnqvist and 
Henriksson believe the 
answer lies in the highly 
aggressive behaviour of juv­
enile spiders. Indiscriminate 
aggression in immature 
females is an advantage 
because it makes foraging 
more successful and thus 
they grow larger and lay 

Is sexual cannibalism in fishing spiders a consequence of youthful exuberance? 

6 

more eggs. However, if this 
indiscriminate aggressive 
behaviour is not toned down 
following sexual maturity, it 
can lead to sexual cannibal­
ism through mistaken iden­
tity. Thus sexual cannibalism 
in fishing spiders, rather than 
being adaptive for either the 
adult male or female, is an 
incidental by-product of 
aggressive juvenile behav­
iour. Provided the general 
increase in fecundity derived 
from immature aggressive 
behaviour outweighs the risk 
of some individuals remain­
ing virgin, sexual cannibal­
ism in fishing spiders will 
continue. One drawback to 
the 'aggressive juvenile' 
explanation for sexual canni­
balism is that this aggressive 
behaviour may also be found 
in other species that are not 
sexually cannibalistic. Fascin­
ating and mysterious behav­
iour indeed. 

-Mark A. Elgar

University of Melbourne 

Beaked 

Whales Suck 
,-Jie mechanics of feeding 
I in most whales are well 

understood; baleen whales 
(mysticetes) filter their 
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planktonic prey, while
toothed whales (odonto­
cetes) generally grasp their 
food with their teeth. But sci­
entists have long been puz­
zled about how beaked 
whales-a group of virtually 
toothless 'toothed whales' 
with narrow snouts and small 
mouths-are able to catch 
and hold onto their prey. 
These whales (family 
Ziphiidae) have only one or 
two pairs of teeth, and often 
only in mature males, and are 
thought to be used mainly in 
aggressive encounters. 

Investigating a long-held 
theory that beaked whales 
use suction to capture their 
prey-something common in 
fish, but previously unproved 
in whales-John Heyning 
(Natural History Museum of 
Los Angeles County) and 

James Mead (National Mus­
eum . of Natural History, 
Washmgton DC) dissected 
numerous museum speci­
mens. They found all ziphiids 
have a pair of grooves in the 
gular region, the part of the 
throat lying between the jaw 
bones, and suggest that like 
a similar structure in b�leen 
whales, these allow for 
expansion of the throat 
region. In addition, large 
muscles attached to the 
ton�ue enable it to move 
r�p,dly back in the mouth in a 
piston-like motion. The 
researchers believe that the 
C?mbination of throat expan­
swn and tongue retraction 
:V0uld lead to a sudden drop 
111 pr�ssure in the oral cavity, creati�g enough suction to dra':V 111 slippery prey like squid and fish. 

They tested the theory on rescued Hubb's Beaked 

rales (Mesoplodon carl­
ubbsz) recovering in aquari­ums When 
l 

· one researcher Paced a finger in the whale's mouth 
and 

' ,t suckled strongly,
fi h :,vhen presented with as ' ,t was literally vacuumedup. ,, Th fi · impli� r

mdmgs have other
and 

a 
M

ns too, say Heyning
und 

ead. Previously
the 

amaged squid found in
wh l 

stomachs of beaked
wh!1!

5
) 

(and also sperm
dence 

s were taken as evi-

l,
, 

echolo���i
t the whales use_d 

prey b 
on. to stun their

Prov'id 
ut suction feeding may

nati 
e an alternative expla-on as to h h were un k 

w Y t e squidmar ed. 
-R.S.
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Hot Lotus 

Legend has it that Buddha 
was born in the flower of 

a Sacred Lotus (Nelumbo

nucifera). What truth there is 
in that, of course, is anyone's 
guess. As it turns out, how­
ever, the flower of the Sacred 
Lotus would be quite a cosy 
place for a mythological new­
born. 

Adelaide University zoolo­
gists Roger Seymour and 
Paul Schultze-Motel have dis-

covered that the Sacred 
Lotus has a remarkable abili­
ty to significantly raise and 
tightly maintain the tempera­
ture of its flowers. 

By inserting super thin 
metallic heat sensors into the 
plant's flowers, the research­
ers found that the plant could 

hold the temperatures within 
a range of 30-35° C for up to 
four days, even when the sur­
rounding temperature drop­
ped to as low as 10° C. 
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Sacred Lotus flowers heat up 

and stay hot. 

Although it sounds like a 
f��t _more akin with the capa­
b1hbes of a mammal, heat pro­
d�ction in plants is quite a 
widespread phenomenon in 
the aroid family and has also 
been reported from a few 
species of waterlilies, palms, 
cycads and custard apples 
(see Nature Aust.* Summer 
* Previously ANH
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1994-95 and Spring 1991). No 
other plant, however, has 
been known to demonstrate 
such a precise ability to regu­
late temperature as the 
Sacred Lotus. 

The mechanism by which 
Sacred Lotus flowers regulate 
temperature remains a mys­
tery but the researchers 
speculate upon a reason for 
the phenomenon. They believe 
the heat acts as an energetic 
reward for the beetles that 
pollinate the flowers. Many 
insects must produce their 
own heat by shivering, before 
they can fly or compete for 
food and mates. By providing 
the insects with he.at, the 
plant may enhance digestion, 
growth or reproduction of its 
pollinators and may prepare 
them for their flight to other 
lotus flowers. 

-K.McG. 

Who Said 
Earless Frogs 
Can't Hear? 

F
or those of us kept awake
at night by the incessant 

croaking of a pond-full of 
frogs it's fairly obvious that 
sound plays an important role 
in frog communication. Yet 

8 

several frog species are 'ear­
less', lacking an external tym­
panum, middle ear cavity and 
auditory ossicle. Paradoxi­
cally, these frogs often still 
vocalise, despite their appar­
ent auditory impairment. 

The Panamanian Golden 
Frog (Atelopus zetehi), found 
only in the lowlands of west-

then settled back and 
watched how the male frogs 
responded to the recording. 

What they saw convinced 
them that the frogs could 
indeed hear the tape. Of the 
15 frogs they tested, seven 
vocalised, ten turned towards 
the speaker and 11 signalled 
with their feet. During foot 

Panamanian Golden Frogs aren't content 

to let their call do the talking, beefing up 

their aggressive repertoire with an 

added visual display. 

ern-central Panama, is one 
such species. Erik Lindquist 
and Thomas Hetherington of 
Ohio State University studied 
these endangered frogs, to 
determine whether or not 
they can hear and what role 
their vocalisations play in 
communications. 

The cientists searched for 
male frogs along rocky 
streams, placing a speaker 
near each one they came 
across and playing him a tape 
of another male calling. They 

signalling, the males waved 
one of their front feet in a cir­
cular motion and occasionally 
stomped one of their hind 
limbs. 

These responses gave the 
researchers some interesting 
insights into the frogs' social 
behaviour. By orienting to­
wards the speaker, the frogs 
demonstrated that not only 
could they hear the tape but 
they were also capable of 

* Previously AN!-!

How do 'earless' frogs, such as 

this Panamanian Golden Frog, 

manage to communicate with one 

another? 

localising the sound source. 
And their foot signalling 
showed that male Panaman­
ian Golden Frogs aren't con­
tent to let their call do the 
talking, beefing up their 
male-male aggressive reper­
toire with an added visual dis­
play. Similar behaviour has 
been observed in a number of 
frog species (see Nature 
Aust.* Spring 1993), most 
commonly those inhabiting 
noisy mountain streams 
where a calling frog some­
times just can't make himself 
heard. 

The mechanism by which 
'earless' frogs manage to hear 
is still a mystery, although 
the researchers believe it 
is through a lung­
inner ear pathway. Work cur­
rently under way on earless 
fire-bellied toads (genus 
Bombina) indicates that the 
lung is acting as a type of 
pressure transducer, like an 
eardrum or tympanum in 
other frogs. 

-G.T. 
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Wingless
scorpi��-fly 

A
ustra�ia s msect f�_un� 
contams many cu1 1_os1-

ties. The wingless scorp1?n­
fl Apteropa norpa tasmat!ica
. Ysuch an oddball that scien-1s . ·t f tists have given 1t I s own_ am-
.1 the Apteropanorp1dae. 
I y, . . 

Apteropanorpa tasmanica
. 

1s 
/ 

A six-millimetre-long wingless 
scorpion-fly (Apteropanorpa 
tasmanica): one of the first 
photographs ever to be taken 
of the species. 

revealed healthy Apteropan­
orpa populations at Lake 
Augusta in the central high­
lands, Mt Mawson, and Mt 
Wellington. In an exciting 
development the specimens 
from Lake Augusta proved to 
belong to a new species, dou­
bling the number of species 
in the family! And the speci­
mens from Mt Wellington go 

nly known from Tasma111an 
�!pine shrublan_d, . where 
adults spend their hves _on 
tlle snow or in small _ alpme 
plants. A �ew ?th�r w11�gl�s� 
scorpion-flies hve 111 a s1111ila1 
environment in the n?rth�rn 
hemisphere but . sc1ent1sts 
have always believed that 
they are only distantly relat­
ed. We can only speculate as 
to why some scorpion-fli�s 
(order Mecoptera) los� their 
wings, but no doubt_ 1t has 
something to do with the 
combination of exb·emely sta­
ble, harsh and patchy envir­
onment in which they are
found. 

to show that this small, flight­
less insect can survive severe 
bushfires. Its unusual life his­
tory probably contributed to 
its survival. Apteropanorpa, ID 
unlike most Tasmanian � >-

Apteropanorpa tasmanica 
was firs t collected in 1939
from Mt Wellington (near 
Hobart) and Mt Mawson (Mt 
Field National Park). Mt 

Wellington was subject to a 
devastating bushfire in Feb­
ruary  1967, and no speci­
mens had been collected 
from there since. Peter 
McQuillan (University of 
Tasmania) and I recently con-

ducted a survey of Aptero­
panorpa with the intention of 
mapping its distribution and 
extracting its DNA to assess 
relationships with other scor­
pion-flies. 

So far the survey has

insects, spends the winter � 
months as an adult, basking 0 

in small shrubs and apparent- � 
ly feeding on moribund 8 
insects on the snowfields. 
The larvae were spared from 
the bushfires because they 
probably spend summer deep 
in leaf litter and moss on the 
ground. 

-David Yeates

University of Queensland 

· . , . b . · J rainrorests. A place where ancient Antarctic Beech treesLamrn9ton acional Park is one ef Austra /10 s last 91 eat su -tiopica !J' . . . . , , . , . You can o trekkrn9, bird wacch1119 01 take --l-111) have been 9rowin9 quietly for some five thousancl ) eais. B . 
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Genital Eyes 

P 
hotoreceptive cells that
function as simple eyes 

can be found on many unusu­
al parts of the body in arthro­
pods. Yet surely the most 
bizarre example is found in 
butterflies that have light­
sensitive cells on their geni­
talia. The role of these 'geni­
tal eyes' has recently been 
under the spotlight of scien­
tists at the Yokohama City 
University in Japan. 

Kentaro Arikawa and his 
colleagues focused their 
study on the mating behav­
iour of the Japanese Yellow 
Swallowtail Butter0y (Papilio 
xuthus). By blacking out the 
male's photoreceptors with 
paint or destroying them with 
a heat probe, researchers 
could determine the function 
of the cells during mating. 
Only one in four males with­
out their photoreceptors suc­
cessfully copulated, com-

10 

pared with two-thirds of 
intact males. Arikawa et al. 
suggest that the change from 
light to dark detected by the 
genitals during intromission 
tells the male he is 'home' 
and signals for him to ejacu­
late. Without the photorecep­
tors the male cannot 'see' if 
he is properly inserted and 
will continue to search for her 
genital opening, even if he is 
already correctly aligned, 
until he eventually gives up. 

Light-guided copulation may 
prevent crossbreeding as the 
lock-and-key relationship 
only exists between males 
and females of the same 
species. Any light leaking 
through the space of mis­
matched genitals would incli­
cate an inappropriate mating 
of different species and pre­
vent insemination. 

For females, the function of 
photoreceptive genitals still 
remains 'in the dark'. One 
hypothesis suggests that 

When it comes to mating, 

Japanese Yellow Swallowtail 

Butterflies are guided by the 

light. 

females may use the cells in 
behavioural tasks such as 
egg laying. 

-K.B.

New Zealand 
Rats 

I 
t has always been assumed
that the Pacific Rat (Rattus 

exulans) arrived in New 
Zealand with the first human 
settlers about 850 years ago. 
Recently obtained dates of rat 
bone from both the North 
and South Islands, however, 
imply human contact at least 
1,000 years before settle­
ment. 

Richard Holdaway from 
Palaecol Research in Christ­
church obtained the dates by 
measuring the amount of car­
bon-14 in bone gelatin using L 
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The toilet habits of Collared Lemmings are dictated by their enemies. 

accelerator mass spectrome­
try (AMS). The bones them­
selves were found mostly in 
deposits from the now-extinct 
predatory Laughing Owl 
(Sceloglaux albifacies). Most 
of the AMS dates were signif­
icantly older than the gener­
ally accepted date for human 
settlement of the country, 
and Holdaway uggests that 

12 

the rats stowed away on 
the large canoe of early tran­
sient human visitors (or 
of those who quickly died 
out). 

Holdaway has found addi­
tional evidence for the early 
arrival of New Zealand rats in 
the form of a jawbone from a 
Pacific Rat excavated from 
beneath the Taupo Tephra-

a volcanic deposit on North 
Island known to be 1,850 
years old. As well as its AMS 
date being consistent with 
that of the covering deposit, 
the bone's position beneath 
the undisturbed layer proves 
rats were established in New 
Zealand before the Taupo 
eruption. 

-R.S.

Lemming 
Latrines 

W
ith the approach of
summer, Collared 

Lemmings (Dicrostonyx 
groenlandicus) living in the 
Arctic undergo a strange shift 
in behaviour. They have 
spent the winter below the 
snows, but now with the thaw 
there is a new reason for 
going underground. 

During the snow melt, 
these Arctic lemmings exca­
vate special chambers from 
their burrows in which they 
defecate. But why would they 
install the indoor plumbing 
now, having spent the cold 
winter months going to the 
toilet above ground (but 
beneath the snow)? 

According to Rudy Boonstra 
(University of Toronto) and 
colleagues, this seasonal shift 
in toilet habits may be related 
to predator avoidance, for 
once the snow has melted 
there is little cover available 
in the stunted tundra for a 
lemming, or its excreta. 
Concealing one's excreta is 
important for an Arctic lem­
ming , because their faeces 
and urine stand out like a 
glowing beacon to birds of 
prey, which can 'see' the 
droppings in ultraviolet (UV) 
light. This ability allows rap­
tors to scan a large area in a 
short time, concentrating 
their hunting to UV-signpost­
ed areas. 

The researchers speculate 
that with intense predation on 
lemmings over summer, from 
hawks, jaegers and claylight­
h u n ting owls, there is a 
strong selection pressure on 
lemmings to 'hide' their fae­
ces and urine. By using 
underground latrines lem­
mings conceal their tell-tale 
waste and avoid alerting the 
watchful eye of airborne 
predators to their where­
abouts. 

-K.B.

Silk Gift 
Wrapping 
,-J,e use of gifts in 
I courtship is by no means

restricted to human ociety. 
Just prior to copulation, 
males of many insect species 
present their mates with a 
prey item, which the females 
proceed to eat. The male 
hunting spicier Pisaura rnirabilis 
also presents prey item as 
'nuptial gifts' (the only spider 
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I hunting spider Pisaura 
The ma e 

. b'/'s prefers to wrap his nup-
m,ra , , . 

'ft in silk before presentingtial 9 1 5 

them to the female. 

;;;own to do so), but!? 
. b,·1,·s prefers to wrap ht 

1111ra • 

gifts in silk before presenting
them. 

L d .. Andreas Lang f1:om _u w!g 
Maximilians Un1vers1t-y m 
Munich, Germany, was mt�r­
estecl in the role �at the s1)k 
'wrapping paper played_ 111 
this copulatory transaction. 
In a series o� _l�boratory 
experiments he �rnbated se�­
ual excitement 111 male spi­
ders by exposing them to the 
silk threads of females. He 
then gave them a fly to wrap, 
varying the size of the fly, the 
nuh·itional state of the male 
spider and the amount �f time 
available to wrap the gift He 
also gave females fly heads 
wrapped in vary ing amounts 
of silk and timed how long it 
to ok them to digest their 
gruesome gifts. 

Lang found that, when 
males were given more time 
to wrap their prey, they pro­
duced more silk. Larger 
males produced more silk 

and hungry males took longer than satiated males to produce the same amount of silk. The size of the prey item generally had little effect on the amount of silk used to wrap it, although small spi­
ders sometimes found large 
flies too b·icky to handle and 
left these presents unwrap­
ped. 
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The amount of silk pro­duced by the males was gen­erally small, suggesting that its nutritional value to the female is negligible. Instead, it seems to serve as a distrac­tion: the more silk a male used to wrap his gift, the 
longer the female took to eat 
it, which would probably give 
him more time to copulate 

with her and increase his chances of fertilisation. 
-G.T. 

Blue Balls 

I 
t is quite common for the 
males of seasonally breed­ing primate species to intensi­

fy the colour of their genitals 
during the mating season. 
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Red-spotted Newts eat the eggs of other females but somehow manage to avoid their own. 

This serves to advertise their 
readiness to mate and has 
been found to be associated 
with hormonal changes. 
However, male Patas Mon­
keys (Erythrocebus patas), 
even though they have a 
restricted breeding season, 
appear to have a bright blue 
scrotum year round. 

To get to the bottom of the 
Patas Monkey's blueness, 
Fred Bercovitch from the 
Caribbean Primate Research 
Center at the University of 
Puerto Rico conducted a 
year-long study to determine 
whether there was, in fact, 
any variation in scrotal colour 
and whether this was season­
ally correlated with testicular 
function. 

Once a month Bercovitch 
measured the colour of the 
scrotum against a series of 
paint colour charts, as well as 
the size of the testicles and 
testosterone levels in each of 
six males. He found that seas­
onal fluctuations in testicular 

14 

The doubling in testicle size increases 

the area of blue. This, coupled with the 

monkeys' acrobatic displays, leaves 

their competitors in no doubt about 

what's on their mind. 

function were not reflected by 
colour changes. Even when 
testosterone levels had 
soared and the testicles had 
doubled in size, the colour of 
the scrotum remained virtual­
ly unchanged. 

So why be blue in the first 
place? Bercovitch believes 
that for Patas Monkeys, even 
though their scrotal colour 
doesn't intensify during the 
mating season, the doubling 
in testicle size increases the 
area of blue and thus the con-

b·ast presented against the 
snow white fur of their rear 
end. This, coupled with the 
monkeys' acrobatic displays, 
leaves their competitors and 
prospective mates in no 
doubt about what's on their 
mind. 

Newtritious 
Eggs? 

-R.S.

I
n a restricted environment,
such as a pond, cannibalis-

tic behaviour can be a disad­
vantage-especially if your 
meals turn out to be your rel­
atives. It is not surprising, 
then, that some amphibian 
species are able to discrimi­
nate kin from non-kin. 

Caitlin Gabor, of the 
University of Southwestern 
Louisiana, conducted a com­
parative study between the 
females of two species of 
newt which lay hundreds of 
sticky eggs one by one and 
attach them to plant material. 
She found that, while female 
Red-spotted Newts (Noto­
phthalmus viridescens) ate the 
eggs of other females and 
avoided their own, female 
Smooth Newts (Triturus vul­
garis) tended not to eat any 
eggs at all but, when pressed, 
showed no preference for 
other females' eggs over their 
own. 

The mechanism used by 
female Red-spotted Newts to 
detect the difference between 
the eggs was not established, 
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WhY do veins that carry red

blood often look blue?

but the most likely explana­
tion is that a chemical marker 
is present in the sticky sub­
stance that surrounds the 
eggs. In further tests, Gabor 
discovered that female Red­
spotted N�wts did not �void 
eating thetr own hatchhngs. 
Perhaps this is due to the fact 

that they no longer have any 
identifying chemical tagged 
to them. Protection from can­
nibalism may not be as neces­
sary in hatchlings because, 
being mobile, they can 
escape predation to some 
extent. 

Why some species and not 
others can discriminate 
between their own and other 
females' eggs is unclear. But 
for those that can't, the best 
option is to keep eggs off the
menu altogether. 

-P.R.

Blue Blood 

W
e are all blue bloods.
Or so it would seem 

when we look at the veins on 
the inside of our wrists. 
However, venous blood is 
deep red and, until now, no­
one has understood quite 
why this opt ical illusion 
occurs. 

Lothar Lilge (from the 
Ontario Laser and Lightwave 
Research Center at the 
University of Toronto) and 
colleagues immersed a clear 
tube of red venous blood in a wh\te fatty solution whose optical properties are similar to _th� tissue that surrounds vems 111 our own bodies. They found that, while the amount of red and blue light reflected from the tube of blood was less than that reflected from t�e surrounding fatty solu­t�on, the blood absorbed rela­tively more red than blue m
h
aking the 'vein' appear blu� w en compared to its sur­rounds. 
'fhey al�o. found that a typi­

fa 0.S-mtlhmetre-wide vein 
1�

oks red when it is 0.2 mil­
sk

etre or less below the-1�' but blue when it is 0 5m1lhmetr b 1 a v . . e e ow. The deeper
unt�

1
� 

_is, the bluer it looks '
t 

I it is so deep we can't se�
�h

at all. This also explains
th Y we blush red, not blue­
wh 

blood vessels that dilate 
to ti

n we blush are very close e surface of the skin. 
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Besides providing the
answer to an age-old mystery, 
the researchers' findings may 
have clinical applications. By 
using the colour of a vein, it 
may be possible to estimate 
the blood vessel's depth 
below the skin surface. Such 
information could be useful, 
for example, when treating 
vein malformations with laser 
therapy. 

-C.B.

Sand­
swimming 
Moles 

L
ife is tough in the shift­
ing sand dunes of the 

Namib Desert, south-western 
Africa. Such a barren and dry 
environment would not be 
expected to favour insecti­
vores-mammals with typi­
cally high requirements for 
food and water. Yet the tiny 

(20-gram) blind Namib
Desert Golden Mole
(Eremitalpa granti namiben­
sis) has a few tricks that
enable it to survive where its
main termite food is widely
distributed in patches. 

Unlike most other golden
moles that typically search
for food by burrowing, the
Namib moles run over the 
surface of the sand at night. 
Their tracks are punctuated 
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During the day, the Namib Desert Golden Mole rests beneath the surface and lets its body temperature drop 

to that of the surrounding sand. 

QUICK QUIZ 

1. What does the H in pH stand

for?

2. What do Barnacle Bill, Yogi,

Flat Top and Barn-barn have

in common?

3. Who was the Australian

geologist and anti-Creationist

at the heart of the 'Ark trial',

held in Sydney last year?

4. What is the term for

attributing human-like

qualities to non-human

things?

5. What does infection by the

bacterium Helicobacter pylori

cause?

6. Which chemical element is

represented by the symbol

Hg?

7. What is the name of the

sheep claimed, by a Scottish

research team, to be the first

animal to have been

successfully cloned from an

adult cell?

8. Do Koalas have a forward- or

rear-opening pouch?

9. What type of animals

transmit Lyme Disease?

10. What do Honey Possums eat?

(Answers in Q&A) 
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by short dips every five 
metres or so, where they 
plunge beneath the sand, 
apparently listening for the 
sounds of buried insects. 
When they find a patch of 
food, they 'swim' through the 
sand in irregular paths while 
feeding. 

Our recent measurements 
of the energetic cost of loco­
motion show that sand-swim­
ming is more than 80 times 
more expensive than running 
the same distance over the 
surface. It is not surprising, 
therefore, that the Namib 
moles run on the surface 
between food sources rather 
than sand-swim. On an aver­
age night, they run 1,400 
metres compared to only 16 
metres of actual sand-swim­
ming. Still, their foraging 
efforts yield only 2.7 grams of 
termites a night, which would 
be insufficient for most mam­
mals their size. To cope with 
their low food availability and 
the high energetic cost of for­
aging, Namib moles let their 
body temperatures drop to 
sand temperature while rest­
ing beneath the surface dur­
ing the day. This reduces 
their resting metabolic ener­
gy demand to one-fifth that of 
normal mammals and, over-

all, their daily energy require­
ment is about one-half. In this 
regard, the moles are more 
like lizards than mammals. 

One might think that moles 
buried in the dunes would 
have difficulty breathing, 
because the loose sand press­
es on their body and there is 
no tunnel system to supply 
fresh air. However, they have 
several adaptations to deal 
with this problem: their nos­
tril openings are sieve-like to 
exclude sand grains, their 
dense fur holds the sand 
away from their bodies so 
they can inhale, and their low 
metabolism demands little 
oxygen. Most importantly, 
the surprisingly large air 
reservoir that exists between 
uniform dry sand grains per­
mits rapid diffusion of oxy­
gen. Oxygen levels near the 
nose of resting moles turn 
out to be scarcely different 
from that in the above­
ground atmosphere. Oxygen 
supply during sand-swim­
ming is also not a problem, 
because as the moles move 
through the sand, the air sup­
ply between the sand grains 
is continually renewed. 

-Roger S. Seymour 

University of Adelaide 
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SW Wildlife Information 

& Rescue Service (WIRES) 
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THE BACKYARD NATURALIST 

Like all those that make a killing 
among concrete and neons, pigeons are no fools. 

CULTURE'S 

VULTURES 

BY SfEVE VAN DYCK 

J UST ACROSS FROM THE cm CEN· 

TRE, on the banks of the Brisbane River, 
lie four or five Sphinx-sized concrete 
blocks waiting, as it were, for a 
Herculean artisan to chip them into 
something memorable. To the cultured, 
the complex is the 'Cultural Centre'; to 
the cynical, the 'Cultural Bunker'. 
However, to the local pigeons the site 
represents a coup de theatre, an unex­
pected gift of limestone and gravel flow­
ing with caviar and chicko rolls. 

Visitors looking for a seductive intro­
duction to Brisbane culture are not dis­
appointed if they dare to dine at one of 
the unnetted outdoor cafes. Almost the 
moment a scraping chair broadcasts the 
intention of a patron to leave, the som-
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bre homing flock wheels in ... more vul­
tures than messengers of peace. Most of 
these take-away junkies are scrawny 
runts, with feet clubbed by pigeon pox, 
their rickets-twisted toes marking time 
until mercifully amputated by falling 
crockery, their feathers greasy and clot­
ted. They slip and stumble over saucers 
and forks, knocking cream-streaked 
tumblers aside as they hammer their 
open beaks onto leftovers, packing 
scraps down their necks and plastering 
their faces with mud cake and cold 
chips. 

Then, as sure as eggs, they'll make for 
the ground where, before an audience of 
Italian shoes and chipped cups, they'll 
deliberately copulate until the blushing 
diners at the next table turn their chil­
dren toward home, scrape their plastic 
chairs back, and leave. 

The attraction of pigeons to cement 
and stone has its origins in a genetic 
mortar that set hard in the rocky cliffs of 
the Middle East 120,000-310,000 years 
ago when Rock Doves (Columba Livia) 
first appeared in the fossil history. 

ROCK DOVE 
(FERAL PIGEON) 

Columba livia 

Classification 
Family Columbidae (pigeons and doves), 
one of 303 spp. worldwide and 25 in 
Australia. 

Identification 
Light blue-grey with iridescent purple 
and green on neck. Usually two bold 
black bars across wings. Beak black, 
legs red, iris orange to red. Length 330 
mm, weight 280 g. Sexes similar but 
female duller. Domestic varieties 
selectively bred for table, show and 
racing. 

Distribution 
Feral in Australasia, southern Africa, the 
Americas and J?> an. Native to Arabia, 
India, Sri Lanka, Turkestan, Africa north 
of the equator, western Asia, 
Mediterranean region, eastern Europe, 
Shetland Islands, Faroes, Scotland and 
Ireland. (No-one knows if pigeons came 
with the First Fleet to Sydney, but by 
1833 trap shooting was a well­
established sport there.) 

Food 
Mostly spilled grain. One Canberra 
study (Frith 1982) revealed: grain 40%, 
bread 28%, garden and weed seeds 
31%, miscellaneous (chewing gum, 
orange peel, one pearl button, rat 
droppings) 1 %. 

Reproduction 
Breeds all months, but mostly Aug.-Dec. 
(Probably only one-third of urban popu­
lation breeds.) Flimsy nest of sticks, 
roots, grass, rubbish in warehouses, 
bridges, roof ledges, towers, turrets, 
piers. Both sexes incubate 2 white eggs 
(35-43 mm long) for 17-19 days. 
Young leave nest at 31-35 days old. 
Pairs capable of raising 4 or 5 clutches 
annually. 

That natural beginning has taken 
them on their own wings following 
Neolithic grain-growing humans grunt­
ing their way from India and Spain up to 
Scotland in the north and the Gulf of 
Guinea (Africa) in the south. And since 
their domestication for food around 
4,500 BC they have piggy-backed their 
way to southern Africa, the Americas, 
Japan and Ausb·alasia to form home-and· 
away flocks, the constituents of which 
are a select feral cocktail distilled from 
fancy domestics that were bred from the 
basic Rock Dove prototype. 

There has never really been a social, 
cultural or environmental conscience 
associated with releasing pigeons 

Pigeons can breed all year round. Here a male 

tries to convince a female that he is the best 

man for the job. 
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around the w_orld, whether it be from
straw-lined wicker baskets or centre­
stage at the Oly_mpics. �en �xploit�? 
as message earners, their homing abili­
ty and speed demanded they see their 
freedom frequently and, although these 
qualities were bred to perfection in the 
19th century (Reuter's famous news 
agency was founded on news-carrying 
pigeons in the early 1850s), they were 
employed long before that. In 44 BC, 
when Mark Antony held the city of 
Modena under siege, Decimus Brutus 
sent messages out attached to pigeons, 
which he hoped could skirt the nets set 
up by the attackers to snare them. 

If yesteryear's breeders of racers or 
fancy varieties could not bring them­
selves to eat their rejects, they could 
always abandon them to fend for them­
selves in the sb·eets. Those street flocks 
now cost their indulgent provisioners 
plenty. For example, Trafalgar Square's 
famous flocks cost the British public 
£100,000 annually-the price of mopping 
up the tonnes of acidic marble-melting 
coo-poo, installing disincentives like 
electric zappers and needle beds on 
splattered statues and nest-clogged 
ledges, and hand-feeding them grain 
laced with contraceptives or strychnine. 

Although pigeons can be a nightmare for council workers and outdoor diners, for many they 
represent an entertaining distraction from their otherwise sterile city existence. 

The thing that strikes anyone who 
watches pigeons in the park, however, is 
that they, like all those that make a 
killing among concrete and neons, are 
no fools. People who have tried to fright­
en them off with loud noises, high-fre­
quency whistles and artificial hawks are 
the first to testify 
that pigeons soon 
learn to give the 

ing hands which, as kids, we slid under 
sitting pigeons to rob them of their eggs. 

Many pigeon studies have revealed 
that, in cities around the world, flocks 
stick to a certain beat and there is very 
little exchange (less than 25 per cent) 
between the individuals in those discrete 

bands. This may 
explain why a lunch­
time walk away from 

greasy eyeball to 
bogus threats. Their 
capacity to watch 
and imitate what 
another pigeon does 
to obtain food 
means that waves of 
learning sweep 
rapidly through a 
flock, enabling the 
members to exploit 
new food resources and deal more effi­
ciently with tucker. 
For example, the appalling ones in the Cultural Centre have taken almost 

In 44 BC, when 
the Cultural Centre 
and across Brisbane 
River's Victoria 
Bridge will reveal a 
flock . in Anzac 
Square;the members 
of which are as glow­
ing, lusty and proud 
as the brass Diggers 
whose heads and 
shoulders they poop 
all over. 

Mark Antony held the 

city of Modena under 

siege, Decimus Brutus 

sent messages out 

attached to To lunching city 
workers, shoppers 
and toddlers, pigeons 
provide a cherished pigeons. 

no time to learn how t� deliver a deft flick of the head underbig yellow serviettes to check for dis­cretely covered scraps lurking on plates
underneath. 

And, . contrary to their endearingreputation as birds of peace that peck�way at food furiously instead of fight­mg, the Cultural vultures have learned
that, by extending their wings over theiracks like archangels they can clobber
a s 

· ' 

d . 
crap-nval with the closest wing and

1�ye. it from a crust-littered table top.1s is reminiscent of the sharp blowsthat were often dealt out to small thiev-
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distraction from the 
bleak sterility of the 
urban heart. And to a 

rich miscellany of residential eccentrics 
they provide a hungry family of recog­
nisable individuals more grateful and far 
less complaining than any human flock 
of children. 

Outside the city parks, pigeon-love cul­
minates at events like the Royal Easter 
Show where genetic enginee_ring b�nds 
over backwards to show ?ff its ach1e_ve­
ments: White Fantails with balloonmg
chests so up front the bir?s stagger
around unable to see the Judge that
prods them, Pouters long and top-he_avy
like albino toffee apples, huge edible

Kings, as well as Dragoons, Scanda­
roons, Modenas, Jacobins, Tumblers, 
Red Antwerp Smerles, and Blondinettes 
with beaks so short they can't feed their 
own babies. Some fanciers in Bali and 
Lombok take pigeon appreciation a few 
steps further and slip little brass bells 
and bamboo flutes around their homers' 
necks to fill the sky with tinkling and 
panpipe whistling. 

Feral Rock Doves are always going 
to be either a love or hate affair. While 
one person enjoys sitting on a park 
bench feeding their lunch to a pigeon, 
an hour later someone else sits rapt at 
an office window watching a Peregrine 
Falcon tear the same bird apart for its 
lunch. But, on the subject of pigeon 
lunches, if it's a Brisbane lunch with a 
garnish of Culture you are after, head 
for an unnetted cafe every time. The 
antics of the Rock Doves might be 
engrossing, but the pouting, po_sturin_g 
and preening of the cultured dmers 1s 
a hard act for even the pigeons to 
follow!• 

Further Reading 

Simms, E., 1979. The public life of the street pigeon. 

Hutchinson: London. 

Crome, F. & Shields, J., 1992. Parrots and pigeons of 

Australia. Angus and Robertson: North Ryde. 

Frith, H.J., 1982. Pigeons and doves of Australia. Rigby: 

Adelaide. 

Jonston, R.F. & Janiga, M., 1995. Feral pigeons. Oxford 

University Press: New York. 

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

So brilliant is the grasshopper that in 1991 . .
it was featured on a stamp and became familiar

to many Australians. 

LEICHHARDT'S 

GRASSHOPPER 

BY PENELOPE GREENSIADE & LYN LOWE 

EICHHARD'lS GRASSHOPPER 

(Petasida ephippigera) was once to ento­
mologists, as Lasseter's Reef was to a 
goldminer, the holy grail. One of the 
earliest collections of the species was 
made in 1845 by the explorer Ludwig 
Leichhardt in what is now Kakadu 
National Park. Leichhardt was no doubt 
drawn to the grasshopper because both 
males and females have spectacular 
orange and blue colouring. So brilliant is 
the grasshopper that in 1991 it was fea­
tured on a stamp and became familiar to 
many Australians. But because the 

photograph the insect. Sadly, however, 
the grasshopper has disal?peared ti:om 
most of these sites, due to mappropnate 
fire regimes. 

A few years ago one of us (Lyn) 
became suspicious that the annual burn­
ing of Kakadu's vegetation, widely car­
ried out in the region to reduce fuel 
loads, might be having a damaging 
effect on Leichhardt's Grasshopper. Lyn 
noticed that the flightless juveniles 
hatch at the end of the wet season in 
March. They climb the stems of the aro­
matic shrub Pityrodia jamesii to feed on 
its leaves, and grow slowly during the 
dry season, undergoing five moults 
before finally emerging as fully winged 
adults in December. After mating, the 
females lay their eggs and the whole 
cycle begins again. However this natural 
cycle, which is seasonally tuned, is 
being interrupted by the European 
method of managing fuel with fire. 

So far Leichhardt's Grasshopper has no known predators; 

perhaps it assimilates chemicals from the plant that may 

make it distasteful or even toxic? Perhaps these chemicals 

contribute to the grasshopper's bold colouration? 

region of the wet-dry tropics to which it 
is restricted was remote, further collect­
ing trips to search for it were rare. As a 
result the absence of records after the 
mid 1850s suggested it might be extinct. 
It wasn't until 1971, after nearly 120 
years, that the species was rediscov­
ered. 

Although also found in three other 
localities in the wet-dry tropics, the 

� grasshopper is best known from 
g§ Kakadu, where tour operators once halt­
� ed at places where they knew it could be
� found to allow visitors to admire and
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Burning is normally carried out in 
May or June, when juvenile grasshop­
pers are most vulnerable, being unable 
to move quickly into shelter. Even if 
some do manage to find shelter from 
fire, the foliage on their host plant is 
burnt so they almost certainly starve to 
death. The current burning regime 
using fire bombs from the air is quite 
dif ferent to that practised by the original 
inhabitants who were on foot and proba­
bly only randomly burnt smaller patches 
of the lowlands. 

It was obvious to Lyn that a change in 

the annual fire regime was vital for the 
species' survival in the Park but, without 
convincing data, management of the 
area could not be changed. So, in 
January 1992 Lyn_selected fiv_e sites, all
carrying populations . of Le1chhardt's
Grasshopper, and momtored them care­
fully. Within two years fires had burnt 
into four of the sites, and the grasshop­
pers in them could no longer b� found. 
To this day the grasshoppers still occur 
on only one of Lyn's original sites and 
this is the only one protected from fire 
by being surrounded by large expan es 
of bare sandstone. 

So what now? Leichhardt's Grasshop­
per has been nominated for inclusion on 
the IUCN List of Threatened Animals 
and a recovery plan should now be pre­
pared. This requires an accurate map of 
its total distribution, both within and 
outside the Park, to be drawn up. From 
this, sites with secure populations can 
be selected and given protection from 
fire. Additional attempts could also be 
made to breed the grasshoppers in cap­
tivity (previous attempts have failed) for 
possible reintroduction to sites with suit­
able habitat. 

Apart from Lyn's studies, nothing else 
is known of the species' biology, 
although chemists Bill Kitching and 
Mary Fletcher from the University of 
Queensland are studying chemical 
aspects of its relationship to Pityrodia
plants. They are especially interested in 
whether the grasshopper may retain in 
its body some of the chemicals con­
tained in its aromatic food plant. So far 
Leichhardt's Grasshopper has no known 
predators; perhaps it assimilates chemi­
cals from the plant that may make it dis­
tasteful or even toxic? Perhaps these 
chemicals contribute to the grasshop­
per's bold colouration? 

Fortunately Leichhardt's Grasshop­
per is not yet lost and there is time to 
rectify the damaging effect that 
Europeans have had. But there are 
other species, some as yet unknown, 
that may also be gradually disappearing 
as a result of inappropriate fire regimes. 
What is vitally needed are fire regimes 
that are custom-designed for each vege­
tation type, locality, land use and so on, 
each of which has, as its aim, the pro­
tection of all the elements of biodiversi­
ty present. Until we have Australia cov­
ered by such fire regimes, we may con­
tinue to find that, no sooner do we make 
new discoveries, than we are destined to 
watch them slowly become extinct.• 

Further Reading 

Lowe, L., 1995. Preliminary investigations of the biol­
ogy and management of Leichhardt's grasshopper, 
Petasida ephippigera White. /. Orthoptera Res. 4: 
219-221.

Penelope Greenslade is an entomologist 
working on soil animals in CS/RO, 
Canberra, and Lyn Lowe is a biologist with 
CSIRO's Tropical Ecosystems Research 
Centre in Darwin. 
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W I L D  T H I N G S  

Because the fossil record is so meagre, we will 
never know the full extent of Australia's contribution 

to ecosystems overseas. 

MADE IN 

AUSTRALIA 

BY TIM LOW 

USTRALIA UES MORE TI-IAN 
7,000 kilometres from Hawaii, but it has 
managed to exert a profound influence 
on Hawaiian ecology. The mountain 
forests in Hawaii are dominated by wat­
tles of Australian origin, and inhabited 
by birds that also originated here. 

The common Hawaiian wattle tree, 
the Koa (Acacia koa), is very similar to 
Blackwood (A. melanoxylon), a tall wat­
tle found in eastern Australia. The seed 
pods of Blackwood, or a close relative, 
were evidently borne to Hawaii long ago 
on ocean currents, there to evolve into 
Koa, and a second Hawaiian wattle (A. 

kauiensis). Honeyeaters and monarch 
flycatchers followed the same migratory 
path, island-hopping their way across 
the Pacific, evolving along the way into 
an array of colourful forms. 

Few Australians are aware of the 
extent to which our plants and animals 
have colonised other parts of the world. 
There is a popular notion that Australia 
(defined here as including New Guinea) 
is an evolutionary backwater, where 
primitive lineages have survived in isola­
tion without contributing to the richness 
of the rest of the globe. The wattles 
(genus Acacia, subgenus Heterophyl­
lum) show how limited this view is. 
There are in fact 18 wattles with foreign 
distributions, found in such distant lands 
as Madagascar, Mauritius, the 
Philippines, Taiwan, Vanuatu, Fiji, 
Samoa and Hawaii. All of these plants 

have the leathery phyllodes (modified
leaf stalks functioning as leaves) that 
characterise most Australian wattles, 
and they have all evolved from Aust­
ralian ancestors that somehow dispersed 
overseas. Wattle seeds have very hard 
seedcoats (an adaptation to fire) and 
they probably survive well at sea. 

Australian colonisers are most strong­
ly represented on nearby islands to the 
north and east. Sulawesi, for example, 
one of the larger Indonesian islands, 
boasts eucalypts, grevilleas, macada­
mias, cuscuses and cockatoos, to name a 
few. New Zealand has hundreds of 
plants, birds and insects of Australian 
origin. They include Manuka (Leptosper­
mum scoparium) and Kanuka (Kunzea 
ericoides), two shrubs that arrived in 
New Zealand so recently (probably hun­
dreds of thousands of years ago) they 
have yet to evolve into separate species. 
Ironically, their Maori names have been 
adopted in Australia to describe the orig­
inal Australian populations. Some of New 
Zealand's unique birds, such as the New 
Zealand Robin (Petroica australis), are 
obviously descended from very similar 
Australian ancestors, and Australian 
birds continue to colonise New 
Zealand-Silvereyes (Zosterops lateralis) 
flew across in the 1850s, Masked 
Lapwings (Vanellus miles) in the 1930s, 
and Welcome Swallows (Hirundo neoxe­
na) in the 1950s. These colonisers may 
eventually evolve into unique New 
Zealand species. In New Caledonia a 
very common tree is the Broad-leaved 
Paperbark (Melaleuca quinquenervia), 
the same species that dominates swamps 
in eastern Australia. Its seeds may have 
blown across the sea. 
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Sticky Hopbush is a characteristically

Australian plant that can be seen throughout

much of the world, as for example, here in the

Everglades National Park.

A smaller, bul still significant number 
of Australian plants and animals has 
spread much farther afield, into South­
East Asia and the more distant islands of 
the Pacific. South-East Asia, for instance, 
is home to the Coast Sheoak (Casuarina
equisetifolia), Caju put Tree (M elaleuca
cajuputi), Hairy Goodenia (Goodenia
pilosa), and the White-breasted 
Woodswallow (Artamus leucorhynchus),
which also occurs in Fiji. 

But a couple of our plants have done 
much better than this, achieving spec­
tacular distributions that girdle the 
globe. One of these is the Sticky 
Hopbush (Dodonaea viscosa). Hopbush­
es (Dodonaea species) are very charac­
teristic Australian shrubs that the pio­
neers used as hop substitutes when 
brewing beer. Most of the 70-odd 
species are confined to Australia, but 
Sticky Hopbush has somehow managed 
to escape these bounds and has 
colonised every continent, except 
Antarctica, and many islands including 
Madagascar, New Zealand and Hawaii. 
In many countries it has been adopted as 
a folk medicine, and in Hawaii its leaves 
are used to make leis. To me it repre­
sents a little piece of Australia that I 
often encounter on travels overseas. I 
have seen it growing on sand dunes in 
India, on granite hills in South Africa 
and in Slash Pine (Pinus elliottii) forest� 
in Florida. 

�other globe-trotter that presumably 
ongmated here is Devil's Twine 
(Cassytha filiformis). Of the 17 species of 
Cassytha, 15 occur in Australia, and 13 
are only fo�n_d here, so Australia is prob­ably the ongmal home of this plant. It is now a common creeper of beaches and woodla_nds in warmer regions of Australia, Africa, Asia and the Americas, �nd also grows on many islands includ­ing, once again, Hawaii. I have seen great thickets of it trailing over Water Pear (Syzygium guineense) trees on the 
�anks of the Zambesi River in Zim-abwe, at a crossing point used by ele­phants. In Florida it often grows over �terns of Sticky Hopbush, perhaps show­m� that expatriate Australians like to stick together. 
f 

Sea Fanflower (Scaevola taccada) ound t · '
Afri 

on rop1cal beaches as far ":".e�t as
th· 

ea and as far east as Hawan 1s a 1rd, very widespread plant that pre-sumabl · · 
f .1 

Y ongmated here. It belongs in aa_mi Y (Goodeniaceae) and genus thatai
h
e. overwhelmingly Australian and w 1le th . ' 

f ere are many fanflower species ouid overseas, nearly all of them grow o
p
n 

ifi
eaches or on islands in the Indo-ac 1c · 

A !·eg1on, suggesting descent fromustrahan . . 
f . ancestors with waterborne
;uits. There can be little doubt that Sea"anflower, like Devil's Twine and Coast
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Sheoak, owes its success to its habit of 
growing on beaches, and to develop­
ment of seeds that survive lengthy 
immersion in salt water. 

Because the fossil record is so mea­
gre, we will never know the full extent of 
Australia's contribution to ecosystems 
overseas. Although it is easy to specu­
late about a few plants and birds that 
have dispersed recently, it is much more 
difficult to develop the larger picture, 
and to reconstruct dispersal events from 
many millions of years ago. Recent work 
on birds, however, suggests that 
Australia's contribution may be very 
much larger than any of us have expect­
ed. DNA studies in America indicate that 
several groups of related birds fo_und 
around the world-the shnkes 
(Laniidae), crows and jays (Corvidae), 
orioles (Oriolidae) and others-evolv�d 
long ago from a lineage that arose m 

Australia. And the recent discovery in 
southern Queensland of the world's old­
est known passerine fossils suggests 
that Australia may have been the evolu­
tionary starting point for more than half 
the world's birds-the song birds (order 
Passeriformes) .• 

Further Reading 

Boles, W.E., 1997. Fossil songbirds (Passeriformes) 
from the Early Eocene of Australia. Emu 97: 43-50. 

Pedley, L., 1975. Revision of the extra-Australian 
species of Acacia subg. Heterophyllum. Contrib. Qld 

Herb. 18: 1-84. 

Sibley, C.G. & Ahlquist, J.E., 1985. The phylogeny and 
classification of the Australo-Papuan passerine birds. 
Emu 85: 1-14. 

Tim Low is an environmental consultant, 
natural historian and author of four books 
on wild foods and medicines. 
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D 
O YOU REMEMBER WHICH 

animal featured on the 
Australian one-cent coin, 
before it was made 

redundant in 1991 (the one-cent coin, 
that is; not the animal)? Would you even 
recognise the animal in that one-cent 
portrait? Long whiskers and big eyes, 
and a strange-shaped tail. The tail, of 
course is the key. The animal is a 
Feathertail Glider (Acrobates pygmaeus)
and its scientific name, meaning 'little 
acrobat', is very apt. 

Feathertails are small (11-15 grams) 
possums that have two special 
adaptations for gliding from tree to tree. 
Like other gliding mammals, they have 
a gliding membrane or patagium, which 
in Feathertails extends from the wrist to 
the ankle. Unlike other gliders they 
have a flattened tail with a single row of 
long stiff hairs down each side, giving it 
a feather-like appearance and giving the 
animal its name. Armed with these 
adaptations, Feathertails are fearless in 
the trees, running along the flimsiest 
branches and leaping from branch to 
branch. They are 'extended leapers' 
more than 'gliders', but they are capable 
of long glides between trees (20 metres 
is not unusual). They have large heart-

shaped pads on the ends of lheir lingers 
and toes that help lhem hold on, and 
these can provide enough grip for 
Feathertails to run across vertical panes 
of glass-a feat almost as tricky as 
holding on to trunks of wet gum trees. 

The tail of a Feathertail is held out 
stiffly at a slightly upward angle as the 
animal glides, presumably acting as a 
rudder and brake. When moving along 
the branches, the animal drags its tail 
along leaves and branches, thus 
providing some support and security. It 
can also roll its tail up in a downward 
curl to carry leaves for nest-building. 
Feathertails are the only marsupial 
gliders to sport a feather-like Lail. The 
only other animals that have similar tails 
are the non-gliding Feather-tailed 
Possum (Distoechurus pennatus) of New 
Guinea (the Feathertail's closest living 
relative), and the pygmy scaly-tailed 
squirrels of West and Central Africa 
(which are not marsupials). 

The small size and nocturnal habits of 
Feathertail Gliders make them hard to 
observe, and they are rarely seen. They 
are most often encountered when cats 
bring them to their owners to show off, 
or when people find them when 
collecting firewood. However, they are 

This Feathertail Glider is feeding o t d 
After it finishes feeding at this infl:r::�e:,:\ i:;;

llen of a H
�th Ba� ksia (Banksia ericifolia).

resulting in pollination . 
' ay carry po en on its fur to another banksia, 
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actually fairly common in the tall forests 
of eastern and south-eastern mainland 
Australia, although less common in 
woodlands on the inland side of the 
Dividing Range. They do not occur in 
Tasmania; presumably there were never 
enough trees on the Pleistocene land 
bridges 15,000 years ago that linked 
Tasmania to the mainland for these and 
other forest-dependent animals to cross 
over. 

F
EATHERTAILS, LIKE MOST GLIDERS Ai D 

possums, are totally dependent on 
forests _or woodlands. They need them 
to provide food to eat and places to live. 
Because they are small, very active 
mammals, Feathertails need high­
�nergy foods like nectar and pollen, and 
mve�-tebrates. They have been observed 
feedmg at Yellow-bellied Glider 
(Petaurus australis) sap-sites, and they 
also eat some fruits and seeds. Eucalypt 
�rees often flower profusely and are 
important sources for many of these 
foods, bul olher plants, like banksias, 
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which produce large quantities of nectar 
and pollen, can also be important. 
Becau e _Feathertails visit many flowers
�ach 

. 
night, they are potentially 

tportant pollinators in Australian 
orests ( ee Nature Aust Summer 
1997-98). 

_In addition to providing Feathertails 
;itl_i foods, eucalypts are important for 

�ir hollows. Many Australian forest 
animals · I d' , me u mg most of the possums 
and glid . h' 
I ers, antec muses phascogales 
)ats .· . 

' ' 
' a vai iety of birds and also bees 

use h II · . . 
' 

. 
0 ows Ill trees for ra1s111g young 

�USt as safe places in which to shelter'.
F 

e
i'1 th�y do find a suitable hollow 

h!�l iertads build a nest in the forn� o( �
�f eucalypt leaves (somet11nes

�l�
sua!·1na and/ or acacia leaves) about

inf 
siz

f of � softball, with a fist-sized
ha!

rn� cavity. Up to 16 Feathertails

gl
'. e een found nesting together bul
oups · ' 

an· 1 
are typically of three to five

Thma �· ?nd occasionally singletons.

l.k ey con l form stable social groups I e Sug . Gl'd 
' 

ai I ers (Petaurus brevicefJs)
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or Leadbeater's Possums (Gyinnobeli­

deus leadbeateri) do, and the only 
recurring social unit appears to be a 
mother and her adult daughters. 
Perhaps they help each other in raising 
young, but we don't really know. The 
best forests for Feathertails are 
probably mature ones where there are 
several eucalypt species that vary in 
their flowering seasons. This provides a
year-round food supply and lots of
hollows for potential nest sites. 

Feather tails also make use of artificial
cavities in their habitat. One popular
provider of artificial cavities is Lhe
telephone company, Telstra. In ?�sh
areas on the edges of our c1t1es,

telephone lines are strung from pole lo

pole along the roadsides, and wherev�r

there is a connection to a house there 1s

a terminal box. These terminal boxes

consist of a metal frame boiled Lo Lhe 

pole, which supports b�th t�e thick inlet 

and outlet wires commg 111 from Lhe

bottom, and the fine-wire conneclio1�s

projecting upwards. Over the lop of this

-

By grooming themselves between bouts of 

foraging, Feathertail Gliders not only remain 

clean, but they also get a feed. They collect 

and eat any pollen that gets stuck to their fur. 
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With its gliding membrane, or patagium, from wrist to ankle on each side, a Feathertail Glider can glide 20 metres or more. The stiff tail-up 

posture is typical in a glide. 

FEATHERTAIL GLIDER 

Acrobates pygmaeus 

Classification 
Family Acrobatidae (which includes only 1 other species, from New Guinea). 

Identification 
The smallest gliding possum, about 15 cm total length (half of this is tail). Gliding 
membrane from wrist to ankle on each side of the body; distinctive tail with a flattened 
middle core and a single row of long stiff hairs down each side. Grey-brown above, white 
to cream below, very long whiskers. 

Habitat and Distribution 
Widespread in forests and woodlands of eastern and south-eastern mainland Australia. 
Found on both sides of Great Dividing Range, from near the top of Cape York through to 
the Grampians in Vic. and on into the east of SA. 

Behaviour 

Nocturnal and forest-dependent. Builds communal nests in tree hollows, emerging soon 
after dusk to forage, typically alone, but large numbers feeding together have been 
recorded. Feeds mostly on nectar, pollen and invertebrates. 

Reproduction 
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In southern Australia, breeding strictly seasonal with births between July and January. 
Mothers typically produce 2 litters of 2-4 young within this season, and embryonic 
diapause occurs. The young have relatively slow growth and development, with pouch life 
lasting about 65 days, followed by about 40 days in the nest before young are weaned. 

sits a moulded plastic cover, about 22 
centimetres high and 9 x 7 centimetres 
in section. What better real estate could 
a homeless hollowless Feathertail find? 
Warm, dry and with a tight entrance 
hole that excludes most of the 
competition! Feathertails sometimes 
use the terminal boxes and build their 
nests in the space above the wires. 
They do not appear to cause any 
damage, apart from an occasional short 
circuit, so the conb·actors who maintain 
the wires for Telstra look on 
Feathertails as a nuisance to be 
tolerated, not as a pest. 

The fact that Feathertails will use 
artificial nest boxes has proved to be 
very important to scientists like myself. 
ll is important because Feathertails 
usually won't enter conventional small 
mammal live-traps, such as those used 
to study other forest mammals like 
pygmy-possums, antechinuses or 
rodents. We don't know why 
feathertails shun traps, but it means we 
have to rely on other ways of catching 

Feathertail Gliders nest in tree hollows and 

one of the main ways people encounter them 

is when collecting firewood. 
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them. The best technique we have is to 
install nest boxes in areas of forest, and 
hope that Feathertails will use them. We 
then check the nest boxes during the 
day and catch any Feathertails that are 
nesting in them. Nest boxes seem to 
work best in middle-aged forests, where 
there aren't so many natural hollows, 
but the trees are mature enough to 
supply food for the Feathertails. 
However, even in these forests, only 
about ten per cent of nest boxes get 
used by Feathertails. 

B
ECAUSE EST BOXES ARE OUR O LY 

reliable way of catching them, two 
areas of research on Feathertails have 
predominated. The first area is their 
reproduction, since when you catch a 
mother in a nest box, you also catch her 
young. In southern Victoria they have a 
strictly seasonal breeding pattern, but 
the season is probably longer in 
northern populations. Up to four 
(typically two or three) tiny young are 
born at a time. Each weighs about 18 
milligrams and is smaller than a grain of 
rice. Their eyes and ears are only 
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partially formed. The pouch young stay 
permanently attached to the teats for 
about 65 days, by which time they are 
about 1.7 grams and are getting too big 
for their mother's pouch. At this stage 
their eyes are still shut and they have 
only a fine covering of fur, but they are 
left in the nest while their mother goes 
out to feed, returning at intervals to 
suckle them. About 40 days later they 
weigh 8-8.5 grams and are weaned. The 
mother can then give birth, almost 
immediately, to another litter of young 
because of a remarkable series of 
events that occurred earlier in the cycle. 
Within a day of the previous litter being 
born, she mated again and a series of 
eggs were fertilised. These fertilised 
eggs developed normally for a few days, 
but then entered a period of delayed 
development called embryonic diapause 
(similar to that found in many 
kangaroos, and also in some rodents 
and shrews). This diapause is triggered 
by the sucking stimulus of the previous 
litter in the mother's pouch. As these 
young approach the stage of being 
weaned, the sucking stimulus becomes 

intermittent, and the embryos are 
reactivated, to be born soon after the 
previous litter is weaned. It is a 
remarkable system that ensures that 
the second litter of a season is born as 
early within a breeding season as is 
possible. 

The second area of research is on 
patterns of torpor in Feathertails. When 
checking nest boxes on cold days (not 
just in winter), it is not unusual to find a 
ball of cold sluggish Feathertails that 
slowly turn into warm bundles of 
energy. These animals are in torpor, a 
strategy for conserving energy that 
involves lowering the body's internal 
thermostat, dropping the heart rate and 
becoming unresponsive. The body 
temperature typically drops to a couple 
of degrees above the outside 
temperature, but never drops below 2° 

C. Such bouts of torpor may just be
during the day, or may last for several
days on end. Caroline Jones and Fritz
Geiser from the University of New
England recorded bouts lasting up to 
five-and-a-half days. However, Feather­
tails are not true hibernators.
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A Feathertail Glider feeding on a eucalypt 

blossom. Note the expanded toe pads on the 
back foot. 

Most recently, Lindsay Aitken and 
John Nelson from Monash University 
described the anatomy of the ear and 
the_ br�in of Feathertails (and New 
Gumea s Feather-tailed Possum) and 
found them to be quite different to 
?ther marsupials. In their ear canal, just 
m front of the eardrum, there is a disk 
of bon� that occludes most of the space,
an�. this appears to reduce the hearing
ability of Feathertails at most 'normal' 
fb'quencies, but possibly enhances their 
� ihty at low frequencies. In the brain, 
;e lat�ral lobe is i:nassively expanded 

here it connects with the nerves to the 
�rr· possibly associated with the ear's 
F 

tenng �ystem. We don't know why 
eatherta1ls have such a filtering syStem. Perhaps these low frequencies are made by important natural 

P�edators of Feathertails such as the wmg-b�ats of owls. Thi� is just one
more mtr· · 
F igumg area of research into'eathertail Gliders that beckons us.• 
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Feathertails are fearless in the trees, running along the flimsiest branches at night in their hunt 

for insects, nectar and pollen. Truly a pygmy acrobat. 
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Victoria. Pp. 403-408 in Possums and gliders, ed. by

A.P. Smith & I. Hume. Surrey Beatty & Sons: Sydney. 

Jones, CJ. & Geiser, F., 1992. Prolonged and daily

torpor in the feathertail g lider, Acrobates pygmaeus

(Marsupialia; Acrobatidae). J. Zoo!., Land. 227:

101-108.

Turner V. 1984. Eucalyptus pollen in the diet of the

Feath�rtail Glider, Acrobates pygmaeus (Marsupialia:

Burramyidae). Aust. Wild/. Res. 11: 77-81. 

Ward, S.J., 1990. Life history of the Feathertail G lider, 
Acrobates pygmaeus (Acrobatidae; Marsupialia). Aust.
J. Zoo!. 38: 503-517.

Ward, S.J. & Renfree, M.B., 1988. Reproduction in 
females of the Feathertail Glider, Acrobates pygmaeus
(Shaw) (Marsupialia). J. Zoo!., Land. 216: 225-239. 

Dr Simon Ward is a lecturer in the 
Department of Zoology at the University of 
Melbourne. His research is mostly on the 
reproductive ecology of sin.all marsupials, 
particularly possums, gliders and 
antechinuses, but also seab-irds. 
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M 
ENTION THE WORD MINER 

and many people automat­
ically think of the intro­
duced Indian or Common 

Myna (Acridotheres tristis). But this bird 
is totally unrelated to the Australian min­
ers, which are honeyeaters in the genus 
Manorina. In a case of mistaken identity, 
early European settlers noted the bare 
patches of yellow skin around the native 
birds' eye and named them after the 
species they were familiar with. 

There are four species of Ausb·alian 
miner, one of which-the Black-eared 
Miner (Manorina melanotis), from 
north-western Victoria and neighbour­
ing regions in South Australia-is 
Australia's rarest bird. The combined 
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effects of mallee clearing, wildfires, and 
hybridisation with the widespread 
Yellow-throated Miner (M. flavigula)
have put the Black-eared Miner on the 
critically endangered list. Fewer than 
ten pure individuals are thought to 
remain in the wild. 

The Bell Miner or Bellbird (M. 
melanophrys) is the most distinct of the 
four miners, with its attractive green 
plumage and recognisable 'clinking' call. 
It lives in the sclerophyll forests of 
south-eastern Australia. The Noisy 
Miner (M. melanocephala), which in­
habits eucalypt woodlands in eastern 
Australia, is more similar in appearance 
to the Yellow-throated and Black-eared 
Miners, although it can be easily distin-

guished from these. 
�ile Bell, Noisy and Yellow-throated 

Miners are all relatively common in their 
respective habitats, populations of the
Bl�ck-eared Miner started to decline just
pnor to World War 1, following the wide­
spread clearing of its mallee home for
whe�t , farms. Today, however, the
?pec1�s greatest threat is loss of genetic
identity through interbreeding with the
Y�l�ow-throated Miner. Indeed, some
cnt1cs h?v� raised the question of how
much limited conservation funding 
should be allocated to a species that is 
�!ready extensively contaminated genet­
ically. 

In the past, under natural conditions,

Mic�ael Miller (from Healesville Sanctuary) 
sett_mg up a mist net in the Wyperfeld 
National Park in order to catch hybrid Black­
eared Miners for the breeding program. 
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the Black-eared and Yellow-throated 
Miners were reproductively isolated. 
Their different habitat preferences 
formed a barrier to dispersal. The 
aggressive Yellow-throated Miner likes 
more open habitats whereas the shyer 
Black-eared Miner favours denser 
mallee. However, following extensive 
clearing of the mallee, the Yellow-throat­
ed Miner expanded its range at the 
expense of its Black-eared relative. This 
increased the number of points of con­
�ct between the two species, resulting 
in a genetic 'swamping' of the Black­
eared Miner. Being behaviourally inter­
mediate, hybrids were able to penetrate 
the thicker mallee habitat and become 
incorporated into the more secluded 
colonies of Black-eared Miners, further 
tainting the gene pool. 

The various grades of hybridisation 
certainly complicate the positive field 
NATURE AUSTRALIA AUTUMN 1998 

Some critics have raised 

the question of how much 

limited conservation 

funding should be 

allocated to a species 

that is already extensively 

contaminated genetically. 

A hybrid Black-eared Miner feeds its young. 

identification of pure birds. Generally, 
the Black-eared Miner is darker m 
colouration and smaller than the Yellow­
throated Miner, with an extensive black 
face mask and little or no yellow coloura­
tion. Field guides differ as to the number 
of distinguishing features, al�hough 
wildlife ecologist John McLaughlm (who 
has monitored the bird and its require­
ments for nearly a decade) has deter­
mined there are at least 17 plumage 
characters that separate the two species. 
Nevertheless, many are subtle and 
require careful examination in the hand. 

Based on the similarities between the 
two miners , and the fact that they are 
able to produce fertile hybrids under 
natural conditions, some scientists sug­
gested that the Black-eared Miner was 
simply a colour variation (or morph) of 
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BLACK-EARED MINER 

Manorina melanotis 
Classification 
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Order Passeriformes, family Meliphagidae. 

Identification 
Av. length 25 cm, black face mask, grey crown, dark rump. Rapid and repeating 
scolding call. 

Habitat 
Mature mallee eucalypt woodlands, unburnt for more than 40 years. Tall chenopod or 
red-swale mallee preferred, with an understorey including Acacia and Melaleuca spp., 
small bushes, shrubs and hummock grassland (Triodia spp.). 

Distribution 
Formerly found throughout the Murray Mallee region. Current distribution centred around 
Murray-Sunset and Wyperfeld National Parks in north-western Vic. and Bookmark 
Biosphere Reserve in SA. 

Behaviour and Breeding 
Generally quiet and shy; does not rigorously defend territories. Breeds between Sept. 
and Dec., in cooperative colonies of less than 10 birds. Lays 3 eggs on average in bulky, 
cup-shaped nests 2-4 m above ground. 

Diet 
Invertebrates and nectar, mainly from eucalypts. 

Status 
Critically endangered. 

Some of the differences between hybrid 

Black-eared Miners (left) and Yellow-throated 

Miners (right) are so subtle they require 

careful and close examination. 

the more common Yellow-throated 
Miner and did not even warrant sub­
specific status. However, there are prob­
lems with the application of this 'biologi­
cal species concept'. Modern molecular 
techniques have revealed that natural 
hybridisation between otherwise dis­
tinct species occurs in numerous 
instances and therefore, by itself, cannot 
be viewed as sufficient evidence for com­
bining two species as one. 

According to proponents of the 'phylo­
genetic species concept', an understand­
ing of evolutionary history is the critical 
factor in determining species limits. At 
the Museum of Victoria, Les Christidis 
and Janette Norman used a molecular 
approach to assess the Black-eared 
Miner's level of genetic differentiation in 
relation to other miners. In one of the 
first Australian cases to use DNA tech­
nology to address classification and con­
servation issues, they established 
beyond doubt its status as a distinct 
species. 

U
SING A PROCESS CALLED 'POLYMERASE 

Chain Reaction Sequencing', differ-
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Bell Miner 

(Manorlna rnelanophrys) 

----­
Noisy 

Miner 

Yellow-throated Miner 

(Manorina flavigula) 

Black-eared Miner 

(Manorina rnelanotis) 

,?,.-;::.::-� •• 

/ 

.... /,�··

� immatuce

As a result of extensive interbreeding between Yellow-throated and Black-eared Miners, photographic material of pure Black-eared 

Miners is extremely rare and an illustration is the only reliable way to clearly display the differences between the species. 

This illustration will help you to differentiate between Australia's four native species of miner. 
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Given the Black-eared Miner's dependence on mallee, 
unburnt for more than 40 years, a major 
management priority is fire protection. 

ences between species are highlight�d 
through measuring the sequence vana­
tion in their genes. In the case. of
hybrids, DNA from wit�in _ the n�cle1 of 
cells is unsuitable as 1t 1s subJect to 
recombination (the coming together of 
two different sets of genes during sexual 
reproduction), thus making it too diffi­
cult to identify which genes come from 
which species. 

Situated outside the nucleus, mito­
chondria are tiny biochemical power 
plants that energise our cells and pos­
sess an independent, circular DNA mol­
ecule. This is passed on intact through 
the female line, which means all off­
spring possess their mother's mitochon­
drial DNA A hybrid individual therefore 
contains only the mitochondrial DNA of 
the female parent-either the Black­
eared or Yellow-throated Miner, but not 
both. 

All living organisms carry the same 
four DNA building blocks (nucleotides 
or bases) within their genes. It is the pre­
cise ordering of these bases in a double 
helix that determines the genotype 
(genetic make-up) and phenotype (phys­
ical appearance and traits) of an organ­
ism. Closely related species share many 
common patterns and are differentiated 
by sequence variations. 

The researchers extracted mitochon­
drial DNA from cells at the base of feath­
ers and compared corresponding sec­
tions from the various miner samples. 
DNA sequences from the Noisy and Bell 
Miners, with their distinctive patterns, 
were easily recognised. Among the 
Yellow-throated Miner results, several 
DNA haplotypes (or genetic variations) 
were recorded, largely corresponding to 
the various subspecies (M. f flavigula,
lutea, pallida and obscura). When it 
came to the 17 available hybrid samples, 
using a process of elimination, the 
Yellow-throated Miner patterns were 
identified and what remained, in two of 
the samples, represented the genetic 
signature of the Black-eared Miner. 

To further verify this as the correct 
code, the researchers examined feathers 
from the Museum's preserved speci­
mens of pure Black-eared Miners, some 
more than 80 years old. Unfortunately, 
the extracted DNA was highly degraded 
and could only provide short stretches, 
which proved largely unsuitable for 
analysis. (New methods of replicating 
these smaller DNA fragments are cur­
rently being developed.) 

Similarities across all the DNA results 
showed that the four miner species 
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share a recent common ancesto�. 'The
Bell Miner displays the most vanat1on,
suggesting it was the first t� diverg� an_d
become a separate species. This 1s
understandable considering it is the
most distinctive in appearance. The
other three miners appear to have
diverged from each other over a rela­
tively short period of time. 

The most interesting find is that, on a 
genetic level, the Bl�c�-ear�d Mi�er
exhibits even more vanation, 111 relation 
to the Yellow-throated Miner, than the 
Noisy Miner does. This is surprising and 
shows that appearances can be deceiv­
ing, given that the Noisy �iner is the 
easiest of the three to recognise and was 
therefore expected to exhibit the great­
est genetic difference. As the Noisy and 
Yellow-throated Miners are universally 
recognised as separate species in their 
own right, the Black-eared Miner 
deservedly warrants species status. 

T
HESE RESULTS QUALIFIED THE MINER 

for research funding to determine 
its conservation requirements. The 
Black-eared Miner Recovery Team, 
coordinated by the Victorian Depart­
ment of Natural Resources and 
Environment, is managing the research 
and restoration effort. In Victoria at 
least, suitable habitat has already been 
identified and all known colonies are 
wholly or partly within conservation 
reserves or State forest. An action state­
ment, under the Victorian Flora and 
Fauna Guarantee Act, will give special 
legislative protection to known and 
potential habitat in this State. 

Given the Black-eared Miner's depen­
dence on mallee, unburnt for more than 
40 years, a major management priority is 
fire protection. Other species requiring 
mature-age mallee also stand to benefit 
from both the reservations and the sup­
pression of wildfires. Current research 
is looking at Black-eared Miner threats, 
social organisation and breeding sys­
tems. The results will assist in the devel­
opment of field techniques to curtail 
hybridisation, increase colony productiv­
ity and establish possible systems for the 
translocation and reintroduction of 
birds. 

A captive breeding program is under 
way at Healesville Sanctuary in Victoria, 
with the aim of back-crossing and active­
ly selecting towards the Black-eared 
Miner phenotype. According to the pro­
gram's coordinator Michael Miller, this 
will help to maintain the genetic integri-

A Yellow-throated Miner displays its 

distinctive throat markings. 

ty of the species. It serves as insurance 
against total loss and hopefully will pro­
vide enough birds for the restoration of 
wild populations. This poses a challenge 
as cooperatively breeding birds have 
rarely been held and bred in captivity. 
However, after the first breeding season, 
two hybrid young successfully fledged 
and valuable nesting data are now being 
obtained. 

The long-term aim is to de-list the 
species as endangered and achieve a 
self-sustaining wild population of at least 
100 colonies of ten birds each (pure or at 
least close to the Black-eared Miner phe­
notype). They would need to be suffi­
ciently dispersed so as not to be wiped 
out in a single natural disaster but in 
close enough proximity to allow for 
interbreeding between colonies. 
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In � positive development in 1996, sur­
veys m South Australia managed to locate 
many _ previously unknown hybrid c�lomes, primarily in the Bookmark Biosphere Reserve. The birds appear to 
be close to the Black-eared Miner pheno­type and possibly include a handful of pure individuals. Four females from thepopulation were captured in February 
1997_ and these have joined the nine
hybn?s, from Victolia's Wyperfeld genepool, m _the captive breeding program atHeales�1lle. In a further protective mea­sure, B1rd_s Australia (formerly the RoyalAustralasian Ornithologists Union)recently purchased the pastoral lease of aProperty containing a significant numberof the colonies, adjoining the reserve. 
!he preservation of the Black-eared�mer is very much a collaborative effort 1n I · 'vo vmg birdwatchers, zoos, govern-

[en_t departments, funding agencies 0ikenvironment Australia Biodiversity
NATURE AUSTRALIA AUTUMN 1998 

Group) and land owners, among others. 
Members of the community are encour­
aged to report sightings and can also vol­
unteer for field work. Interested parties 
can contact the Threatened Bird Network 
at Birds Australia*. 

In light of the support network that is 
now in place, along with early captive 
breeding success and the location of addi­
tional hybrid colonies, the future of the 
Black-eared Miner, currently teetering on 
the brink of extinction, is looking a lot 
more promising. DNA technology played 
an important role in solving the taxonom­
ic puzzle and determining that, as a 
species, the Black-eared Miner wa� in 
desperate need of preservation. 
Conservation genetics is a growing area 
of research and molecular techniques are 
revolutionising the field of taxonomy. 
They provide an additional and valuable 
tool, especially for addressing controver­
sial cases like this one proved to be.• 

Further Reading 

Backhouse, G., Bennett, S. & McLaughlin, J., 1995. 
Recovery plan for the Black-eared Miner, Manorina 
melanotis. Department of Conservation and Natural 
Resources, and Royal Australasian Ornithologists Union: 
Melbourne. 

Fitzherbert, K. & McLaughlin, J., 1991. Black-eared 
Miner. Manorina melanotis. Flora and Fauna Guarantee 
Action Statement No. 26. Department of Conservation 
and Natural Resources: Melbourne. 

McLaughlin, J., 1996. Cheating extinction. Wingspan 
6(3): 6-11. 

*Dr Les Christidis is a molecular biologist and
Head Curator at the Museurn of Victoria. He
uses molecular techniques to trace the evolution­
ary relationships of Australasian birds and has
an interest in conservation genetics. Tess
Holderness is a science journalist and reporter
based in Melboume. Any sightings of Black-eared
Miners may be reported to Birds Australia, 415
Riversdale Rd, East Hawthorn, Victoria 3123,
ph: (03) 9882 2622.
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A common characteristic 

of orb-weaving spiders is that females 
attempt to capture and consume 

their male suitors before mating takes 
place. 

MAYBE 

SIZE DOES 

COUNT 
BY MARK A. ELGAR 



M
OST PEOPLE, AT ONE TIME 

or another, have bumbled 
into the vast webs of our 
large orb-weaving spi-

ders. The lucky ones will have stopped 
short. But others may have had that 
unpleasant, and sometimes sticky, expe­
rience of a face-to-face encounter with 
the rather large resident spider. 
Whatever our reactions to these spiders, 
they are still very much smaller than us. 
Imagine then, the problems facing male 
golden orb-weavers (Nephila spp.) or 
banded orb-weavers (Argiope spp.), 
which can be as little as a tenth the size 
of the female. 

Providing an explanation for the rela­
tively diminutive size of the males of 
many tropical and subtropical orb-weav­
ing spiders has fascinated naturalists 
and biologists for over a century. Male 
orb-weaving spiders are always smaller 
than their female counterparts; howev­
er, the difference in size between the 
sexes, or sexual size dimorphism, varies 
widely in this taxon. An extreme exam­
ple is the golden orb-weaver Nephila 
ptumipes, which is commonly found in 
the eastern coastal regions of Australia 

Providing an 
explanation for the 

relatively diminutive size 
of the males of many 

orb-weaving spiders has 
fascinated biologists for 

over a century. 

and is among the largest of our orb­
weaving spiders. Females grow to a 
length of 35 millimeb-es, can weigh over 
800 milligrams and spin webs that 
exceed one meb·e in diameter, while the 
males are considerably smaller, growing 
to little more than five millimetres and 
weighing a relatively modest 17 mil-

The golden orb-weaver Nephi/a plumipes. 

ligrams. In contrast, the 16-millimetre­
long males of the nocturnal garden orb­
weaver Eriophora transmarina, often 
found in suburban backyards, are not 
that much smaller than the 22-millime­
tre-long females. 

How do we explain this difference in 
size between females and males? 
Natural selection may favour larger 
females because they can produce more 
eggs and therefore enjoy a greater 
reproductive success. On the other 
hand, males may improve their repro­
ductive success by mating with many 
virgin females, which is most easily 
achieved by being among the first to 
achieve sexual maturity. And smaller 
males may mature earlier than larger 
males , thereby promoting greater sexu­
al size dimorphism. While these argu­
ments provide a general explanation for 
why male spiders are smaller than 
female spiders, it seems insufficient to 
account for the extraordinary sexual 
size dimorphism of some orb-weaving 
spiders. The answer may lie in their mat­
ing behaviour. 

:;e male and female of the garden orb-weaver Eriophora sp. court on a mating thread that is spun by the male. 
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The orb-weaver Araneus diadematus is a diurnal spider that is common in Europe and North 

America, and often occurs in relatively high densities. 

A
COMMON CHARACIERISTIC OF ORBWFAVING 

spiders is that females attempt to 
capture and consume their male suitors 
before mating takes place. Why females 
behave this way is still not fully under­
stood; the behaviour is curious because 
the female risks not having her eggs fer­
tilised. But whatever the reason for why 
it occurs, pre-mating sexual cannibalism 
seems to have important implications for 
the size of males. Darwin was certainly 
convinced of this, quoting the observa­
tion by the Rev. 0 Pickard-Cambridge, 
an esteemed arachnologist of the day, 
that the male is " ... so small as to be a 
sort of parasite upon the female, and 
either beneath her notice, or too agile 
and too small for her to catch without 
great difficulty". 

Recently, my former student Babette 
Fahey (now at Harvard University) and I 
tested this idea by staging courtship 
encounters between females of the gold­
en orb-weaver Nephila plumipes, and 
males of different sizes. Once a mature, 
diminutive male locates the web of a 
female he moves along a support thread 
from the surrounding vegetation to the 

The tiny male Nephila must traverse the 

orb-web to reach the female waiting at 

the central hub. 

web, hesitating briefly before venturing 
onto the orb-web proper. The orb-web is 
where the female captures her prey and, 
not surprisingly, the male traverses very 
cautiously across it toward the central 
hub where she is waiting. If she 
responds to his movements, perhaps by 
orienting toward him, he pauses for sev­
eral minutes. We discovered that 
females invariably responded to larger 
males, some of whom were subsequent­
ly eaten, but never reacted to smaller 
males. This result suggests that, for this 
species, natural selection (by sexual can­
nibalism) favours smaller males and 
hence supports Pickard-Cambridge's 
explanation for the extraordinary 
degree of sexual size dimorphism in this 
species. 

However, this explanation is faced 
with a problem because sexual size 
dimorphism is not so great in other sex­
ually cannibalistic orb-weavers, such as 
the larger nocturnal garden spider 
Eriophora transmarina or the small 
Enamelled Spider (11raneus' bradleyz).
The issue can be resolved by consider­
ing where on the web courtship and mat­
ing take place. Males of these spiders do 
not venture onto the orb-web, but 
instead construct a 'mating thread' that 
is suspended between the structural 
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The larger female Araneus diadematus (right) 

hangs from the mating thread that was spun by 

the male. He strums the thread with his third 

pair of legs and strokes the female with his 

relatively long, front legs. 
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threads of the web. The male attracts 
the attention of the female by hanging 
Erom the mating thread and strumming 
it like a harp. Eventually, she walks onto 
his mating thread, somewhat precari­
ously, and the male strokes her with his 
long front legs. He then takes a final 
leap from the mating thread to the 
female and copulation occurs, providing 
she doesn't capture him 'mid-flight' and 
make a meal of him. My earlier experi­
ments with the European orb-weaving 
spider Araneus diadematus, which also 
mates on a mating thread, revealed that 
females were better at capturing smaller 
males. For this species, larger males are 
more likely to mate and reproduce than 
smaller males, and hence sexual size 
dimorphism is not so great. 

The results of these experiments sug­
gest more general predictions about the 
patterns of sexual size dimorphism 
among species of orb-weaving spiders. 
Considerable sexual size dimorphism is 

expected in species that mate at the cen­
tral hub because smaller males are less 
likely to be cannibalised by females. In 
contrast, it will be less pronounced in 
species that mate on a mating thread 
because smaller males are more likely 
to be cannibalised. This broad predic­
tion can be examined by collating infor­
mation on the size of males and females 
and the location of mating for many dif­

ferent species of orb-weaving spiders. 
The prediction seems to be upheld; sex­
ual size dimorphism is more pro­
nounced in species that mate at the hub 
than those that mate on a mating thread. 

A
l;l'I-IOUGH THESE STUDIES T�LL U. 

WHY 
the degree of sexual size chmor­

phism might differ between species of 
orb-weaving spiders, they can't tell us 
much about the evolutionary progres­
sion of these dif ferences. Generally 
speaking, species of spiders with small 
females have small males and species 
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with large females also have large 
males .. Thus, we can't be sure why, over 
evolutionary time the difference in sex­
ual size dimorphism arises between 
species. Is it because the size of females but not  males has changed, or the size of males but not females has changed,or beca�se both have changed? The issue is controversial. Fritz 
Yollrath from the University of Aarhus 1� Denmark claims that the diminutivesize of males of some species is there.suit of evolution toward smaller size.H,s explanation has nothing to do withs�xua\ cannibalism, but rather that large�ize d.1morphism is expected in species
�� which males suf.fer ?igher mo�talityan females, resultmg 111 a population of
core females than males. 
. ?nsequenlly, there will be little compe-tit b 1�� etween males for mating oppor-
tunities, which in spiders is usually won. Y the larger male. Thus large size is not
important and smaller males that
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Golden orb-weavers (Nephila spp.) form large aggregations. Each spider rests in its own web, 

which may sometimes be attached to other webs. 

mature earlier may enjoy more repro­
ductive success. The evidence for this 
argument is not particularly convincing, 
however, and a recent analysis of the 
phylogenetic relationships of spiders 
paints a rather different story. Jonathan 
Coddington, from the Smithsonian 
Institute in Washington, and colleagues 
have shown that, for golden orb­
weavers, females tend to be much larger 
than their ancestors, while males are 
either the same size, or also larger. Thus 
the difference in sexual size dimor­
phism between species reflects a change 
in female, not male, size. Why females 
have increased in size, however, is not 
explained. 

Where does this leave the sexual can­
nibalism story? In general males of 
species that mate on the hub are a si!ni­
lar size to those that mate on a mating 
thread. This too suggests that the differ­
ence in size dimorphism arises through 
changes in female size; as females have 
become larger (for whatever reason), 
selection through sexual cannibalism 
has simply suppressed any associated 
increase in male size for species that 
mate at the hub but not for those that 

use a mating thread. Of course, the 
explanation is only relevant for orb­
weaving spiders that are sexually canni­
balistic. But for these species, the ques­
tion of size mainly becomes an issue of 
either discretion or brute force.• 

Further Reading 

Coddington, J.A., Hormiga, G. & Scharff, N., 1997. 
Giant female or dwarf male spiders. Nature 386: 
687-688.

Elgar, M.A., 1991. Sexual cannibalism, size dimor­
phism and courtship behavior in orb-weaving spiders 
(Araneae). Evolution 45: 444-448. 

Elgar, M.A. & Fahey, B.F., 1996. Sexual cannibalism, 
male-male competition and sexual size dimorphism in 
the orb-weaving spider Nephila plumipes. Behav. £col. 
7: 195-198. 

Vollrath, F. & Parker, G.A., 1992. Sexual dimorphism 
and distorted sex ratios in spiders. Nature 360: 
156-157.

Dr Mark Elgar is a senior lecturer in the 
Department of Zoology at the University of 
Melbourne, where he teaches animal behav­
iour and evolutionary biology. He has a 
long-standing research interest in the mat­
ing behaviour of spiders and insects. 
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T
HERE ARE FOUR SPECIES OF 'TICK­

ing frogs', in the genus 
Geocrinia, found in the rank 
swamps of south-western 

Australia. At first glance, all four species 
are small, brown and nondescript. 
However, when you flip them onto their 
backs, their true colours shine through. 
Their bellies have colours peculiar to 
each species, and these colours are the 
basis of their scientific names: vitellina, 
egg-yolk orange; rosea, rosy pink; alba, 
white; lutea, yellow. 

Male ticking frogs call from shallow 
spherical burrows beneath leaf litter. 
They build their burrows in the damp 
soil beside streams or in soaks. Their 
call is a series of rapidly repeated clicks 
or ticks (hence the name 'ticking frog') 
and is used for attracting females. 
Female ticking frogs lay up to 30 eggs in 
the burrow and the larvae stay inside 
the burrow until they transform into 
frogs. The tadpoles don't eat anything 
and must survive to reach metamorpho­
sis on the energy reserves provided in 
the egg yolk. This reproductive strategy, 
known as direct development, is quite 
different to most other frog species, 
many of which lay hundreds or thou­
sands of eggs in water, and have free­
swimming, feeding tadpoles. 

Their unusual mode of reproduction 
renders ticking frogs particularly vul­
nerable to soil disturbance. Trampling 
by livestock or clearing of native vegeta­
tion churns up the soil, often with catas­
trophic effects on the resident frogs. 
Land clearance and grazing are the pri-

t 
N 

I set out to examine

genetic differences 

between populations 

within each ticking frog 

species. With this as 

my goal I leapt into 

the swamps. 

mary reasons that White-bellied Frogs 
(G. alba) are considered the most 
endangered of the four species. The 
Orange-bellied Frog (G. vitellina) is also 
an endangered species. Local catastro­
phes, such as disease, could at once 
wipe out this entire species because it 

. has an extremely small distribution: it 
lives in only six creeks, within an area of 
six square kilometres. 

Tiny geographic distributions are 
characteristic of ticking frogs. All four 
species have separate ranges between 
the towns of Margaret River and 
Walpole, an area that spans only 200 
kilometres. The domain of each species 
is minute, spanning from four to 70 kilo­
metres. This is in stark contrast to most 

• G. alba
0 30 

• G. vitellina
Scale (km) 

• G. rosea

• G. lutea
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other frog species in the south-west, 
which live throughout huge areas, often 
spanning distances of more than 1,000 
kilometres. So, why are ticking frogs dif­
ferent? How have four species of ticking 
frogs evolved within the same area that 
most other frog species range through­
out? 

This is not a trivial question, nor is it 
purely of academic interest. The 
answers have practical applications in 
the fields of species management and 
conservation biology. Conservation of 
wild species involves more than just 
making sure that some individuals sur­
vive. Species are dynamic. They interact 
with one another and their environment. 
Species undergo genetic change; they 
diverge and evolve. Maintaining those 
dynamics is an important goal of conser­
vation biology. Therefore, to conserve a 
species, the evolutionary processes of 
that species need to be maintained. To 
safeguard a species' ability to evolve, we 
need to know how it has evolved in the 
past. So, one of the questions I asked in 
my PhD research was how have ticking 
frogs evolved? 

I
SET OUT TO EXAMINE GENETI C 

dif ferences between populations with­
in each ticking frog species. A popula­
tion is all of the frogs in a particular 

Ticking frogs breed in densely vegetated 

swamps with acidic, black soil. Here the 

author is shown marking the end of a survey 

transect to examine the impact of fire on the 

Karri Frog. 
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How to identify ticking frogs? Shown here are the ventral (belly) and dorsal (back) views of all four species of ticking frogs, which can be 

distinguished by their ventral colours: Geocrinia alba is white or pale yellow (first row); G. vitellina is egg-yolk orange (second row); G. rosea is 

usually pink or orange (third row); G. lutea is muddy-yellow or red (bottom row). Male G. rosea and G. lutea have black chins. 
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P So each species consists of many swam ' 
I d th· . 

. 1 populations. I 1ope 1s genetic loca_ 
ach would provide an evolutionary app:i°1 that might apply at the broader111

0 e
·aphic scale of the four species. geog, 1 I I t . · 1 With this as my goa eap mto t 1e 

swamps. . . . · b· 1 A typical licking �rog sw�mp 1s a . 1 ?ac 
. 1 line sometimes with a d1st111ct Ciee( ' ·1 · 11 bi 1 . 1 cllannel. The soi 1s usua y ac < c,ee < 

1 .. · . 
with peat, and supports a C IStmctiv_e, 
1 St ·,mpenetrable tangle of plants. a mo p .. 

These include ?wamp eppe1 mint 
(Agonis linea1folia) and razor-edged 
sword sedges (Lepidosperma

_ 
spp.), all 

bound together with entangling creep­
ers and spiny wattles. I spent hundr�ds 
of cold and wet, or w�rm and_ mosqL11to­
ridden, nights c!·ouchm? _ behmd a cone 
of yellow t?rch light, wa1t111� for fr??s _to 
betray their whereabouts wit� the11 dis­
tinctive 'tk tk tk tk tk tk tk. call. The 
crenetic technique I used required only a 
;mall tissue sample, so I w�s able to 
return all of the frogs to their swamps 
unharmed. . . . 

Later, in the lab, an 111cred1�le picture 
of diversification emerged. W1th111 ea�h 
species there were enormous genetic 
differences between the frogs from sep­
arate swamps, even for swamps less than 
one kilometre apart. I found some fo�ms 
of genes only in a single population, 
while I found others in two or three pop­
ulations in adjacent swamps. For such 
massive genetic differences to exist, the 
frogs in separate swamps must be
almost completely isolated from each
other. Dispersal among swamps would
spread the genes, thereby preventing
the build-up of genetic differences. Thus
the big genetic differences told me that
these frogs tend to reproduce in the
same swamp as their parents and so,
when new mutations arise, they are
unable to spread to other populations. 

Genetic estimates of movement can be 
p roblematic because there are usually 
alternative ways of interpreting the data. 
So I sought a more direct estimate of the 
dispersal tendencies of ticking frogs. I 
recaptured hundreds o f  individually 
marked White- and Orange-bellied 
Frogs and measured the distance 
between their capture site and their pre­
vious release site. It quickly became 
ap parent that these frogs don't move 
very far at all. In many cases I knew 
which frog I was about to capture simply 
by its location in the swamp. I caught one frog within the same square metre 

,. of swamp in four successive years! The 
majority of frogs moved less than five metres between years . . Does this explain how four species of ticking frogs have managed to evolve in t�e south-west? By having stay-at-home dispositions, have these frogs simply b�en isolated in different areas and diverged to become different species? Perhaps. But if that were true, why haven't all of the populations in separate swamps become separate species? What 
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hold species together? Patterns withinthe genetic data helped me answer thisquestion. 
Within each species there were a numbe1: of distinct groups, or clusters of populations. Populations within a cluster were more similar to each other than they were to populations in other clus­ters: What's more, these clusters of pop­ulations often abutted, creating very sharp genetic changes over very short di tances. An analogy might be clusters of cities in European countries. Although the cities within the same country differ from one another, they 

are not as different from one another as 
they are from the cluster of cities in the 
adjacent country. 

The most spectacular split within a 
ticking frog species was between the 
northern and southern populations of 
the Karri Frog (C. rosea). These two 

groups were so different that the taxo­nomic status of the Karri Frog is now being reconsidered: it may consist of two distinct species. The southern clus­ter of 'Karri Frog' populations all had a different form of one gene compared with all the populations in the north. This complete genetic change took place over a distance of only two kilo­metres. There were other remarkable genetic clusters within each of the tick­ing frog species. For example, nine pop­ulations of the Walpole Frog (C. lutea) from the lower reaches of the Frankland River had no genetic variation within the genes examined, and appeared identi­
cal. These made a bold contrast with 
Walpole Frog populations from farther 
upstream, and from the adjacent creek, 
which had variation for several genes. 
Why? How could these broad-scale 
groupings within species have formed? 

TICKING FROGS 

Classification 
Family Myobatrachidae. 'Ticking frogs' include the four spe�ies in t_he Geocrinia rosea 
complex: Karri Frog (G. rosea), Walpole Frog (G. lutea), Wh1t_e-bell1ed Frog _(G. a/�a), 
Orange-bellied Frog (G. vitellina). The taxonomy of G. rosea 1s currently bemg revised 
because this taxon may represent two distinct species. 

Identification 

Shorter legs, different breeding biology, and a simpler adverti_s�ment_ call than other frogs 
in the genus Geocrinia. Geocrinia l�ai i� th� only other Geocrm,a_sp. m ,south-west WA 
and it has a two-part 'RRRRit nik mk mk mk' call rather than a simple tk tk tk tk tk tk 
tk'. All ticking frogs have allopatric distributions (see map). Calls of G. ro�ea and G. lutea 
are difficult to distinguish, but have slower pulse rates, and a�e more contmuous, than G. 

vitellina and G. alba. Geocrinia vitellina tends to have fewer ticks per call than G. alba. 

Ventral Colouration 

Geocrinia vitellina, egg-yolk orange; G. alba, white, or pale yellow washi1 G. r�;a, 
II usually rosy pink, but also black, white, grey and orange; G. lutea, usua � mu 

1t k
ow,

but also black, white, grey and blood red. Males of G. rosea and G. /�tea ave a ac 
chin. Inter- and intra-specific variation in ve�tral colours suggests this character may 
not be adaptive but, rather, a quirk of evolution. 

Habitat 
p · t (Agonis finearfolia) and a variety Broad dr

h

ainage l_in��
b
�)�h

g 
d
p
�;�:s 

S�:
i
�p

usi�il;rh:�: a high organic content, and highest
of other uman-m 1 1 1 · . 

e areas Geocrinia rosea and G. densities of all s�ecies can be foun� 10 wat=��se;f��oad cre�ks where sword sedges 
lutea also occur m narrow, st�ep-�1dt ere_ 

·a'rosea breeds away from creek lines in 
(Lepidosperma spp.) are domman . eocrm, 
high-rainfall areas, using rotting logs as burrow sites. 

Biology 1 'd Au -Dec . 
other species presumed similar. 

Call from July to Jan. Eggs
i
°!/ alb� ��al bi;row i�· moist soil, or rotting logs (G. rosea 

Direct development. E�gs _a, m sp en 

G vitellina 11.8, G. rosea 24, G. lutea 13.2. No 

only). Average clutch sizes. �- _al�a
s�ts d� s (G. alba), depending on temp�r.ature. In G.

parental care. Metamorphosis 10 
h I Y aturity 3 years after egg depos1t1on; adults 

alba and G. vitellina majority reac txua 

g:)· max longevity 6 years. Food unknown. 
participate in 1.5 breeding seasons avera ' . 

Status . . 
n ered due to habitat fragmentation and rece�t local 

Geocrinia a/ba---cnt1cally enda 
� . II b habitat loss. Three small populations have

populati�n extinctions caused pn�c���s!s, ;ossibly indicating deteriorating climate. 
died out m the absence of obv1ou 

t ·ts small distribution and small number of 
Geocrinia vitellina---vulnerable

d 
du

G
e 

f; a-secure but local population extinctions of both 

· Geocrinia rosea an · u e 
pop�lat1ons. 

t ngoing monitoring is necessary. 
species sugges 0 
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The answer to this question was critical 
to understanding how these species 
evolved. 

Common ancestry was the most likely 
solution. All of the separate populations 
that have a similar genetic make-up do 
so because they stem from the same 
ancestral population. For this to happen 
there must have been an historic period 
of range contraction, leaving only a few 
refuge populations. These refuge popu­
lations formed the seeds that gave rise to 
many new populations when the range 
expanded. The offspring of the ancient 
refuge populations form the genetic 
clusters that are evident today. In North 
America, the genetic record of past dis­
tribution changes is well documented in 
amphibians, birds and mammals. In the 
northern hemisphere, range changes 
have generally been driven by the expan­
sion and retraction of extremely cold 
conditions during past ice ages. In 
Australia, a lack of water may have had 
the same consequences a the over­
abundance of ice in the northern hemi­
sphere. Cyclical changes in rainfall may 
expand or deplete available habitat, caus­
ing the frogs to spread out over the land, 
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hese frogs don't 

move very far at all. 

I caught one frog within 

the same square metre 

of swamp in four 

successive years! 

or to contract. 
The combined action of genetic 

change in isolated populations with long­
term range changes can cause signifi­
cant evolutionary shifts. So ticking frogs 
exist under highly potent conditions for 
evolutionary change. Consider the fol­
lowing hypothetical scenario. At some 
time in the past, there were three 
swamps, each with a population of tick­
ing frogs. For one particular gene, say 

for eye colour, there were three alterna­
tive forms-black, brown and green. 
The climate was relatively wet, so the 
frogs were able to move between the 
three swamps. This dispersal continually 
mixed the three eye-colour genes among 
the populations. Then the climate began 
to dry out. The frogs could no longer 
traverse the dry bush between swamps, 
and so the three populations became 
isolated from each other. Some time 
later, a year of unusually dry conditions 
drastically reduced the number of frog_sin each population. Through chance it 
happened that in one population only 
green-eyed frogs survived. As condi­
tions continued to dry out, two of the 
populations became extinct, leaving only 
the population with the green-eyed 
frogs. This is a critical stage in this evol­
utionary scenario; the genetic difference 
between the refuge population (green 
eyes) and the original set of populations 
(black, brown and green eyes) will deter­
mine the magnitude of evolutionary 
change. The difference could be even 
greater i( a mutation occurred in the 
refuge population to produce, say, red 
eyes. 
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:Yhen the climate did a back llip. and 
rainfall began to increa e. the green­
eyed frog recolooi etl the other two 
wamp . When they did, they formed a 

clu_ ter of three green-eyed popu)ation . 
Thi �ge-expan ion pha e erves to 
magnify the genetic changes that 
occurred in the refuge population .. row, 
a . ume_ there was a econd et of popu­
lation rn the amps neJ<."t to the origi­
�al three population . During the dry­
mg, range-contraction phase, two of the 
three population became extinct The 
remaining popula,tion, by chance, lo t all 
of th_e brown-eyed aind green-eyed frogs., 
leavmg �nly frog with black eye . 
When rainfall began to increase the
hlack-ey� frogs hopped back t� the
unoc<;upted swamps, fonning a second 
genetic clu ter of popu:lations, with a
harp boundary beiween the black-eyed 

and green-eyed duste,:s,. 
I� only takes a small feap of the imagi­

nation to under51and hovr this process 
could operate at the larger geographic 
rate 0� the entire '\OUlMV�l of l'rc,�tc-rn 
_u tralia. At some time in the JYd.-.t. pos,­
_1h!r everal million yeat"$ ago, aif1Cl-"$trn1

ticking frogs v-1ould hawe btt-n �ead
IATUP.E AllSiRAILIIA Al!Jllll!JIM!l D9'% 

Of the four ticking frog species. the White­

bellied Frog is the most endangered. 

throughout the � uth-we t in much the 
srun wny that mo�t other pecie are 
to�ny .. Howe r. with an increa ingly 
and -lunate. their range would ha 
- ntrac�ed t the wetter area with ui:
ab\e refuge · TI1e frog in each of the e 
r_efuaes had a �t1y different characteri . 
ti �� hteh -�� cliff rent belly colou , and 
�htly differen_t ticking all ) . giving

n_ 
�
e t the specie� that _we now recog­

rn e. Range hancre mce that time 
have pr ?u�ed �ub tantial genetic diver­
gence \\1thm all the ticking frogs. and 
�iay yet lead to the evolution of addi­
tional �pecie . 

T
H� ON ER\"ATION IMPLICATION OF

. th1 e olu�onary proce are pro­
found. onne tion of native egetation 
between wan1p . are e ential for range 
hange and divergence to continue. 

�ven if ti kin° fro,,, are ah ent from par­
b ular wan1p . tho e ite and the inter­
vening habitat may be critical in their 
ontinuing ebb and flow. The range of 

the \\nite-bellied Frog ha been evere­
ly fragmented by clearing for grazing 
land. Fra2"lT1entation mav have no im­
mediate impact ince under the current 
climatic condition mo t population 

em to be naturally i olated. What' 
more, during increa ingty dry condition 
natural decline are expected a local 
population die out However, in the 
ab nee of connection between vamps, 
range expan ion following contraction 
may be impo ible. Without tho con­
nection , the next range retraction mav 
be the 1a t 

·enti t have reported inexplicable
decline of many amphibian pecie 
from around the globe. Even taking into 
account obviou cau e of extinction 
uch a habitat de truction, there are 
till many declines that lack a sati fying 

explanation. ome re earcher have 
propounded global warming, increa 
in ultraviolet radiation, or introduced 
di ease a po ible cau . However. in 
every case, normal fluctuation in popula­
tion ize could account for apparent 
declines. Ticking frog are a case in 
point At some time in the pa r there 
have been massive, natural decline in 
thi group of frog . The e have in\•olved 
extinction of many local population and 
probably la ted for many years; ju t a 
more recent declines have. However, we 
don't know how long it tak - for the� 
natural declines to occur. It ,Yould be 
urpri ing if declines were a rapid a 

those in northern Queen land, where
several pecie ha •e virtually disap­
peared in v.vo or three rears. Declin in
ticking frog are more likely lo ocrur
over decades or centuri . The debate
that rages o er the cau . and even me
reality of amphibian dedin , belie- our
lack of under tanding 01 amphibian ecol­
<>10'- Continuing research into how fro 

. ur ive in both the long and hort term 
1 gr�duall_ hedding light on why some 
peoe of arr_iphibian have declined. 
Each pec1e of ticking frog incorpo­

rate many characteri tic , and those 
fea�� �ncompa far more than ju t 
their l:icking call and coloured bellies. 
�ey have _an exciting and complex evol­
u tionary h1 tory. It i a hi tory of move­
ment �oug� an ancient landscape: geo­
gi:aphic wax.mg and waning. combined 
\\1th e oll1:tio�ary change. ly genetic 
tud_y o_f ticking frogs empha ise the 

fa _ cmatin� complexity of pecie in the 
w11?- pec1e not only carry \Vith chem 
�eir body form. but al o a deep evolu­
tionary_ hi tory. They are interwoven in 
dynamic and ongoing evolutionary 
proce_ e . Too e proce are inextric­
ably tied to the land on which a particu­
lar peci_e ha evolved. Cut tho link . 
and an Lmportant characteri tic of that 
pecie would be lo t ju t a urelv a 

taking the tick out of ticking frogs would 
render them impoveri hed hadow of
their former lve . Therefore, ro con-
erve a peci . it link with the land 

from which it prung mu t be retained. 
Although keeping a pecie in a zoo i 
?etter than it complete extinction. tick­
mg frogs how that the entire e sence of 
a pecie can only be retained in 
the wild.• 
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My own commitment to se�horses 
began in 1986, when I was domg my 
PhD on their behaviour and ecology. I 
was fascinated by seahorses, both for 
their own sake and for the possibility 
they offered to answer general 
questions about sex role reversal and 
the evolution of sex differences. You 
see only the male seahorse becomes 
pregnant (see Nature Aust.* Spring 
1989). The female transfers eggs to the 
male's brood pouch, where they are 
fertilised. The father then protects the 
developing embryos, provides oxygen 
and nutrition, and controls the pouch 

environment. Pregnancy lasts ten d�ys 
to six weeks, depending on the �pec1es 
and water temperature, after which the 
male goes into labour. He pumps and 
thrusts for hours to free the five to 
1,500 young (again dependin_g largely 
on species). They then swim away, 
never to return to dear old dad. 

Most seahorse species are faithful to 
one site and to one partner. This :fidelity 
has been best studied in the Australian 
species Hippocampus whitei. Each male 
has his own patch of seagrass, often 
only one square metre, where he 
spends all his time, pregnant for about 

SEAHORSES 

Classification 

All classified as one genus (Hippocampus) in the family Syngnathidae, which also 
includes pipefishes and seadragons. Taxonomy in disarray, and under revision, but 
probably about 35 species. Australia probably has more seahorse species (at least 11) 
than any other country. 

Distribution and Habitat 

Found in most temperate and tropical seas, from Korea and Canada to Tasmania and 
Uruguay. Live in seagrasses, mangroves, coral reefs and estuaries. Commonly in depths 
of only a few metres. Usually seen grasping something with their tail. 

Reproduction 
Only the male becomes pregnant, providing protection, oxygen, nourishment and
environmental regulation to developing young. Pregnancy lasts about 10 days to 6 weeks,
depending on species and water temperature, after which the male goes into labour to
release young. Produce 5 to 1,500 young per pregnancy, depending largely on adult size
and latitude. Most species appear to form faithful long-term pairs. Male and female
partners meet every morning to dance together. A widowed animal takes a while to repair.
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Movement Patterns 
Most are diurnal. Many species have very small home ranges. Males, for example, may
move only within 1 m2 for months during the breeding season, although females usually
roam more. Short seasonal migrations are suspected for some species.

Diet 
Voracious ambush predators that rely on immobility and camouflage to catch just
about any live animal small enough to fit into their snouts (e.g. zooplankton,
crustaceans, fishes). 

Amanda Vincent travelling through fishing 

villages in the Philippines in order to collect 
information on the seahorse trade. 

half the year. The female s�i,_ns in a 
much larger area bu� v1s1ts her 
pregnant mate each 1:1or�mg. Toget�er 
they perform a_ ntu�ltse� greeti�g 
dance, promenadmg with lmked �Ils 
and circling a seagrass shoot like 
maypole dancers. After the male h�s 
given birth, however, the dance 1s 
prolonged into full-scale cou_rts�ip, 
lasting up to nine hours and culm1�at111g 
in remating. These seahorses will not 
even acknowledge non-partners. 

The more I learnt about seahorses, 
the more I worried about their conser­
vation status. As I travelled the world, I 
kept encountering piles of dead sea­
horses in medicine shops and in 
souvenir stalls, and I was constantly 
receiving letters from aquarists plead­
ing for advice on how to keep their pet 
seahorses alive. Nobody knew the scale 
or impact of the trade, and few peop!e 
knew much about seahorses. Thus, 111 
1993 I set off to wander through Asia 
with '1ocal interpreters, asking questions 
of everybody we met. The story began 
to unfurl as we visited fishing villages, 
dried fish traders, shell-craft exporters, 
aquarium dealers, and traditional 
medicine practitioners. Fisheries 
managers and government officials 
were often sceptical or dismissive, but 
by 1995 I had my unhappy answer. 

T
HE TRADE l SEAHORSE WAS HUGE 

and growing. It was very difficult to 
be certain of its absolute volume 
because the few published data that 
existed were full of gaps and dis­
crepancies, and much of the field 
information I could glean was anecdotal 
and circumstantial. But from inter­
viewing many people on different trade 
levels in many countries, I estimated 
that at least 20 million seahorses were 
sold dried for medicines and curios in 
1995 with hundreds of thousands more 
sold 'iive for aquariums. Assurance that 
this estimate is not too high comes from 
Taiwan's Customs data, which recorded 
net imports of about 11.3 tonnes of 
seahorses (more than three million 
animals) per year for that island alone in 
1993 and 1994. Indeed, one Singapore 
merchant laughed at my underestimat�, 
pointing out that it would be exceeded if 
even two per cent of mainland Chinese 
used one seahorse annually. 

China's enormous economic growth 
is the key to the sudden increase in 
demand for seahorses and other 
medicinal products. These fishes 
(known as hai ma) are perceived as 
important for curing asthma, arteri?­
sclerosis, impotence, incontinence, slon 
ailments and a host of other maladies. 
As disposable income grows, so 

*Previously ANH 
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demand for seahorses has increased by
at least eight to ten per. cent _annually,
ccording to 1�1erchants_ 111 Ch111a. Very

riigh retail pnces (particularly (or the
·eferred large, smooth, bleached

��ahorses) only add t? their allure_ in
societies whe!·e consp1cu?us spend111g
is valued, particularly for gifts. 

Traders in Hong Kong have 
commented that de1_nand for seahors�s 
is limitless. S:erta1!1ly merchants 111 
China complam�d 111 1995 tl�at they 
could not obtam enough dned sea­
horses, and asked us to arrange 
supplies of hundreds o_f thousands of 
extra animals. The mam sources are 
apparently the ?hilippi�es, Thailand, 
Vietnam and India. Yet virtually all the 
fishers we interviewed in Asia told tales 

ft:::. 

As I travelled the world, 
I kept encountering piles 

of dead seahorses in 
medicine shops and 

souvenir stalls. 

of recent dramatic decreases in 
seahorse numbers in their local 
populations, citing 25 to 50 per cent 
drops over five years or even 70 per 
cent losses over ten years in the central 
Philippines. Traditional Chinese 
medicine traders welcome the recent 
increase in sales of pre-packaged patent 
medicines because consumers cannot 
tell when these include the less 
preferred, damaged and juvenile 
seahorses that would be rejected if sold 
whole. Indonesia's traditional Jamu 
medicine also uses seahorses, both 
whole and pre-packaged. 

As Asian seahorse numbers decline, 
Chinese merchants seek supplies 
elsewhere, even as far afield as Nigeria 
and Mozambique, Ecuador and Hon­
duras. The main consumers are China, 
Hong Kong, Taiwan, Japan, Singapore 
and Korea, but ethnic Chinese in 
Western countries such as Australia 
also rely on dried seahorses. North 
America and Europe provide the main 
markets for live seahorses and for 
curios, with one Philippines company 
reportedly exporting at least 90,000 
dned seahorses to Italy in one year. The 
S�ahorses of several species hanging in pairs
(lied back-to-back at neck and tail) outside a 
curio or souvenir shop in Vietnam. Starfish, 
lobsters, shell-craft, and dried fish products
are also sold in this harbour-front shop. 
NATURE AUSTRALIA AUTUMN 1998 
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USA both buys �nd sells seahorses, 
with Florida landmg at least 112,000 
seahorses in 1994. 

There are hints that Australia too is 
involved in the seahorse trade, with
advertisements for dried seahorses 
appearing frequently in a fisheries trade 
journal for several years, and with one 
Tasmanian-based commodities comp­
any requesting 500 kilograms of dried 
seahorses from the Institute of Ocean­
ography in Vietnam. Moreover, Austral­
ian trade in pipefishes, which are in the 
same family as seahorses, is well 
documented. 

The largest pipefishes (Solegnathus
spp.) are often called seadragons (hai

here are hints that 

Australia too is involved 

in the seahorse trade, 

with advertisements for 

dried seahorses appearing 

frequently in a fisheries 

trade journal. 

long) in traditional Chinese medicine 
and are at least as valuable as 
seahorses. The stunning fishes that 
Australians call seadragons (Phyllop­
teryx taeniolatus and Phycodurus eques)
are not used medicinally. Traders 
throughout Asia report purchases of 
Solegnathus pipefishes from Australia 
(al�o known as pipehorses, because of 
their curled finless tail similar to that of 
seahorses), and Taiwan's Customs data 
s�ow imports of more than 1,000
½ilograms from Australia in 1995. The 
little we know suggests that these are 
mostly a by-catch of trawling off Queens­
land, of little economic importance tothe fisher. Recently, however, somefishers_ �ave been asking Queenslanda�thonties to consider recognising thepipefish by-catch as a market commod­(ty, su_ggesting its value may bemcreasmg. We really do need studies tou�derstand the impact of trawling onpipehorse populations and to considerways to ensure their numbers are notreduced, perhaps by altering fishinggea� or establishing strategically placedmanne reserves. 

So�e seahorses are also a by-catch oftrawling but in developing countriesman� are specifically sought by subsistence fishers who catch themone b ' 
fish 

Y one. _An experienced seahorse er finds 1t easy to penetrate their
A 'non-pregnant' H" · · 

1ppocampus abdomina/1s 
male seahorse holding on with his tail.
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excellent camouflage and the seahorses 
facilitate capture by just gripping their 
holdfasts ever more tightly, rather than 
fleeing. 

Our earlier work on Australian and 
other species suggests that seahorses 
have many traits that make them 
particularly vulnerable to heavy fishing 
pressure. Brood carrying (pregnancy) 
means that the young will die if the adult 
dies, which is not the case in species 
without parental care and not 
necessarily the case in species that 
merely guard a brood; lengthy parental 
care and small brood size (other fishes 
may produce hundreds of thousands to 
millions of young at a time) mean that 
seahorses can't rapidly replenish 
depleted populations, no matter how 
favourable the conditions are for 
juvenile survival; their long-term fidelity 
means that catching one partner 

A male Hippocampus breviceps gives birth. 

precludes reproduction by the other 
until it forms a new pair bond, which 
commonly takes weeks; and their slow 
swimming and small home ranges 
prevent them from moving rapidly into 
areas where seahorses have been fished 
down. In addition, adults are not usually 
exposed to heavy predation so they have 
not adapted to the heavy adult mortality 
imposed by fishing. Exploitation of 
temperate species, such as those in 
southern Australia, could be particularly 
serious as they have longer pregnancies 
and shorter reproductive seasons in 
which to recover from exploitation. 

All in all, it's easy to realise that 
conservation measures are needed to 
stabilise and restore wild seahorse 
populations, although these are not so 
easy to accomplish. Seahorses are now 
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One of the seahorse culturing ponds at the 

Institute of Oceanography, Nha Trang, 

Vietnam. Vietnamese biologist Do Huu Hoang 

examines some of the seahorses he has reared 

since their birth in captivity. Skills are now 

being transferred to the local fishers to 

replace capture of wild seahorses. 
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contributing a vital portion of the annual 
income of many of the world's poorest 
fishers, and are considered an 
important staple for several types of 
traditional medicine. I worried a lot 
about how to reconcile the needs of 
animals and the needs of people before 
realising that the goals were the same: 
more seahorses. We must ensure 
sufficient seahorses in the wild so that 
some can be fished without jeopardising 

populations. This means adjusting both 
supply and demand. 

O
UR FIRST SEAIIORSE_ CONS�RYA­
tion project is based 111 tl�� v1\lage 

of Handumon in the c�nt�·al Ph1l�pp111es. 
This area is known for its 111n_ovat1ve fish­
ers and is largely resp?ns1ble for the 
spread of seahorse _fishmg around the 
country. About one-fifth of the house 
holds in Handumon depend on seahor�­
es commonly for 40 per cent of their 
an'nual cash income. Fisher� catch �ea­
horses by hand, at nig�t, while spearing 
other fish for the family food. So many 
other marine resources have alrea�y 
collapsed that this extre�nely poor vil­
lage cannot imagine how 1t will comp�n­
sate for the current tremendous declme 

We believe the best way 
to reduce exploitation of 

wild seahorses is by 
providing poor seahorse 

fishers with an alternative 
to the very hard work of 

seahorse fishing. 

in seahorse numbers. There is, there­
fore, widespread support for the �om­
munity-based initiatives that I d1r�ct 
with a team of biologists and social 
workers from the Haribon Foundation, a 
Filipino conservation organisation_. 

The Handumon village council has 
now set aside a 33-hectare marine 
reserve in good (but damaged) 
seahorse habitat, where fishing for all 
species is banned, and also enforces 
laws against illegal fishing in the r�st of 
the village waters. Fishers, counc1ll_ors 
and other villagers patrol and morntor 
their waters caref-ully with the result 
that within 18 months the number of 
fish species, and the numbers and sizes 
of fishes in the reserve have all 
increased. Moreover, fishing around the 
reserve has improved noticeably, thus 
providing hope to local people �nd 
encouraging other villages to establish 
their own marine reserves. 

Fishers desperately need the money 
that come from catching the large 
pregnant males and juvenile seahorses, 
otherwise best left in the sea, so we 
have developed a partial conservation 
solution. Fishers place newly caught 
pregnant males in sea cages, leaving 
them there until the young are born, 
whereupon the young escape to the reef 
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d the male is sold. Similarly, �nde1: a 
an 

·nitiative fr
eshly caught Juvemle ne� �rses ar� now held \n five-meb·e­s

�� 
1 

corrals in the sea, built and run by 
�'.o�ps of _fishers, until the seaho1:ses 

�ouble in size and value_. The �eaho1 _ses 

start to reproduce du!·111g _ this penod, 

response carefully.* 
Seahorse numbers in some parts of 

the world are severely depleted but 
these fishes are probably not yet on the 
brink of extinction. With a lot of luck 
and hard work, and public support, we 
may be able to turn the tide enough to 
ensure that seahorse males can greet 
their partners and produce their young 
for many generations to come.• 

'th their young escap111g to the sea. In 
r�tll projects we advance loans so _that 
fishers can pay themselves up-fl ont, 
repaying the money when they 
eventually sell the seahorse�: B�cau�e *As of 1 January 1998, all seahorses, 

conservation pr�ble�1s d
i 
on

d
t a, 

1
1se. 111 pipefishes and seadragons became subject to

isolation, the proJect IS � so eve �p111g Australia's Wildlife Protection Act. Any exports of 

alternative livelihood opt10ns, 1ynn111� a these fishes now require permits, which are only 

range of education p�ogra
h

i:ns 1
f
ncl��111g granted/or animals derived from captive breeding 

conservation apprenbces 1PS . or 11� - programs or from approved management plans. 
school children, and yromot111g wise This could be very good news for seahorses, 
management of all manne resour�es. provided the Australian Government administers 

Similar holistic approa�hes . dnve my these controls well, p_romotes necessary research 
other main field proJect, 111 V,e�am. A 

on wild populations, and ensures that manage­
team of biologists from the Institute of 

ment initiatives support conservation goals. 
Oceanography monitors the _ seahorse 

lrnde and studies seahorse _b1olog_y, but 
concentrates on develop111g village­
based aquaculture techniques for 

seahorses. We believe �e best way �o 
reduce exploitation of wild seahorses_ 1s 

by providing poor seahorse fishers with 

an alternative to the very hard work of 
seahorse fishing-seahorse aqua­
culture, for example. The process is _far 

from perfected but we are getting 
closer. 

Australian companies are also em­
barking on seahorse aquaculture. How­
ever limitless demand for seahorses 

mea�s that aquaculture in developed 
countries such as Australia is likely to 

be merely an economic activity, with 
little or no conservation benefit. It 
could even be damaging. First, 
problems with diet and disease 

currently hamper most attempts at 
seahorse aquaculture, such that they 
keep having to catch wild seahorses to 
renew their broodstock. Second, any 
growth in seahorse aquaculture is more 
likely to make legislative protection 
difficult if that becomes advisable. 

Australia can be a potential buffer 

against extinction of at least some Indo­
Pacific seahorse species. Seahorses can 
be caught legally in most places in the 
world. Few countries in the region 
could control the very dif fuse and 
lucrative trade in seahorses even if laws 

were implemented. Australia is a rare 

exception: this country has the legal 
and legislative power to regulate fishing 
and to protec t  species, and Australian 
fi�hers do not depend on seahorses and 
p1pefishes for their livelihoods. Indeed, 
Tasmania already has laws protecting 
seahorses and pipefishes, although 
permits have been granted to collect 
aquaculture broodstock. There is no 
doubt that pressure on Australian 
seahorses will increase as Asian 
seahorse populations decline, and that 
Australia will need to consider its 
A female Hippocampus breviceps transfers
her eggs to the male.

NATURE AUSTRALIA AUTUMN 1998

Further Reading 

Vincent, A.CJ., 1996. The international trade in seahors­
es. TRAFFIC International: Cambridge, UK. 

Vincent, A.C.J. & Sadler, L.M., 1995. Faithful pair bonds in 
wild seahorses, Hippocampus whitei. Anim. Behav. 50: 
1557-1569 

Vincent, A.CJ., 1994. The improbable seahorse. Natl 
Geog. 186(4): 126-140. 

Vincent, A.C.J. & Pajaro, M.G., in press. Community 
based management for a sustainable seahorse fishery. 
Proceedings of the 2nd World Fisheries Congress, 
Brisbane, 1996. 

Dr Amanda Vincent is Assistant Professor in 
Conservation Biology at McGill University, 
Montreal, Canada. She leads work on the 
reproductive ecology, trade, conservation 
and management of seahorses, pipefishes 
and pegasid fishes. Seahorses are both her 
passion and her excuse for involvement in 
many related marine conservation issues. 
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Yellow-banded Dart (Ocybadistes walkeri sothis) by M. Coupar 

Mountain Spotted Skipper (Oreisplanus perornatus) by John P. Cooper 
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Red Lacewing (Cethosia cydippe) by Tom & Pam Gardener 
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A moth (Agathia prasinaspis) by H. & J. Beste 
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Common Brown Ringlet (Hypocysta metirius) by Pavel German 

I. 

Orange Lacewing (Cethosia penthesilea) by Pavel German 
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Green Spotted Triangle Butterfly (Graphium agamemnon) by Pavel German 

Common Silver Xenica (Oreixenica lathoniella) by John P. Cooper 
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Lemon Migrant (Catopsilia pomona) by H. & J. Beste 
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VIEWS FROM THE FOURTH DIMENSION 

Reticulated Pythons are known to reach lengths of over

ten metres-at which size adult humans become more of an hors

d'oeuvre than a main meal. 

FRIED AND 

FOOTLESS FOSSIL 

FANGERS 

BY MICHAEL ARCHER 

THERE IS A SMALL RESTAURANT 

in Kuching on the island 
of Borneo where for a price anything 
remotely edible from scorpions to mon­
keys can be added to the day's menu. 
Because the proprietress did a roaring 
trade in the finest fried all-python meat 
patties, a highly coveted local delicacy, 
we hoped to purchase the skeletal rem­
nants of a large Reticulated Python 
(Python reticulatus) to compare with fos­
sil pythons that looped through the 
Tertiary limestones of Riversleigh. An 

Museum. From the tip of its tail to its for­
midably long, curved, needle-sharp teeth 
(which had fanged one of the prepara­
tors), it measured a little under four 
metres long. Reticulated Pythons not 
much longer than this are capable of 
making a meal of teenage-size humans. 
Like several of the world's living pythons, 
Reticulated Pythons are known to reach 
lengths of over ten metres-at which size 
adult humans become more of an hors
d'oeuvre than a main meal. At this length, 
these predatory sacks of muscle are near 
the maximum size for any snake, living 
or extinct. 

Snakes big and small first wound their 
way around my own heart when, as an 
eight-year-old, I was emotionally dis­
membered by a Grimm's Fairy Tale 
about a tiny snake that befriended an 

Although these worm-size wrigglers are only nightmares of 

the insects' world, one tiny Indian species evidently crawls 

inside the ears of people who sleep on the ground! 

over-stuffed Reticulated Python wound 
its lumpy way around the ceiling of the 
dining room, shedding little showers of 
sawdust on the tables below. After we 
pointed to the python, the proprietress 
led us to a toilet behind the kitchen. The 
floor was covered with hessian bags 
seething with snakes of all kinds and 
sizes. She pointed out a pile of pythons 
destined for the pot and told us to help 
ourselves. After settling on a price, we 
swung the largest bag, snake unseen 
int? the boot of the taxi waiting outside: 
trymg to ignore the horrified driver's
protests. 

Later that day I saw the snake on the 
preparation table of the Sarawak 
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innocent child. Every day it came to the back step where the child would give it a saucer of milk-until a horrid old woman who liv�d in the house killed it with a broom m front of the child. That was it­fro�n the age of eight, snakes and I wer� an m_sepa�able item. The only dent in the rela�10n�h1p occurred when I was 15. Havmg Just �ken delivery of a two-metreBo� Constnctor_ (Boa_ constrictor), I
��c1d�d to offer 1t a dnnk of water at afnend s h?use. I remember well the rushof adrenalm when the unexpectedly largehead emerged from that hes ian sack­and that was the last thing I remem­berecL By holding the sack, I gave thepowerful snake something to push

against and il struck straig�t at my face, 
using its closed mouth hke a fist to 
whack me between the eyes. I was flung 
across the room and knocked out cold. 
Wlien I came to, the cranky reptile had 
my terrified friend cl�win� his way up
the kitchen counter whtle his mother was 
trying, successfully, to _drop the sack 
over its head from behmd. Ah, sweet 
memories of childhood. 

Although Australia doesn't have Boa 
Constrictors, it does have their close rel­
atives, the pythons. Of these, the 
Amethystine Python (Morelia amethisti­
na) has been recorded at lengths of eight 
metres. Australia's largest snake, howev­
er, may be an unnamed fossil python 
from the four-million-year-old Bluff 
Downs fauna! assemblage of north-ea t­
ern Queensland. Brian Mackness and 
John Scanlon (University of New South 
Wales) suggest that this king squeeze of 
the Pliocene could have been, like 
Reticulated Pythons, over ten metres 
long. 

John, whose doctoral thesis focused on 
the diversity and evolution of Australia's 
snakes, has been describing new kinds 
from the World Heritage fossil deposits 
of Riversleigh. Included are Australia' 
first extinct blind burrowing snakes 
(family Typhlopidae). Although these 
worm-size wrigglers are only nightmares 
of the insects' world, one tiny Indian 
species evidently crawls inside the ears 
of people who sleep on the ground! 

Australia's, and possibly the world's, 
oldest elapids (family Elapidae) also 
come from Riversleigh. This widespread 
and diverse family includes toxic taxa 
ranging from Afro-Asian cobras and 
kraits to Australia's browns and the 
Fierce Snake (Oxyuranus microlepido­
tus)-far and away the most poisonous 
reptile in the world. One Australian 
branch of elapids even gave rise to ven­
omous sea snakes (hydrophiids and lati­
caudids). Although it is possible that 
elapids evolved in Australia, it seems 
more likely that they entered Australia 
from the north not long before their first 
rare appearances in Riversleigh's early 
Miocene (25-million-year-old) rocks. 

Pythons (family Pythonidae) occur 
throughout Riversleigh's 25-million-year 
sequence of rocks. Small ones are almost 
always present in bat-rich cave deposits 
like Gotham City Site, suggesting con­
siderable antiquity for the python pas­
time of plucking bats out of thin air. 
Large ones are also common, including 
'Montypythonoides' (now Morelia) river­
sleighensis which may have been over five
metres long, and an unnamed form that
resembled the Reticulated Python. 

Far more mysterious are the extinct 
madtsoiids (family Madtsoiidae). Because 
these massive, primitive snakes have 
been found in Australia South America, 
A�rica and Madagascar,' they must �ave 
slithered throughout the once-united 
lands of Gondwana. The largest was 
Madtsoia bai from the Paleocene (about 
60 million year ago) of Argentina, esti-
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Australia's Wonambi naracoortensis was the 
last survivor of a mysterious group of 

Gondwanan giants. 

mated to have also been ten metres in 
length. John _Scanlon reported Nano­
wa11agodthelp1, a small (abo�� one metre 
long) and very odd n�adtsond_ from _20-
million-year-old deposits at Riversle1gh 
whose teeth were hinged so they could 
fold backwards. Some large madtsoiids, 
John suggests, may have be�n aq!-latic, 
staring up at kangaroos which dipped 
their faces into pools to drink-for the 
last time. 

Although madtsoiids vanished else­
where just over 50 million years ago, in 
Ausli-alia they survived until the end of 
the Pleistocene (perhaps 100,000 years 
ago). Two partial skeletons of Wonambi
naracoortensis, one of Australia's largest 
madtsoiids, were recovered from 
Henschke's Cave in south-eastern South 
Australia by local fossil enthusiast John 
Barrie. Although only six metres long, 
this sumo of the slitherers may have 
weighed in at 250 kilograms. How 
snakes this size, which normally require 
warm climates, survived in southern 
Australia is a mystery. 

Until recently most evolutionists pre­
sumed that the first snakes evolved on 
land, from some unknown group of leg­
less lizards. However research by 
Michael Caldwell (University of Alberta) 
and Michael Lee (University of Sydney) 
of Pachyrachis problematicus, an early 
Cretaceous (97-million-year-old) marine 
reptile from Israel, reveals it to be a per­
fect 'missing link' between the extinct 
mosasauroid lizards (which included ten­
metre-long marine horrors) and the oth­
erwise most primitive known snakes. Its 
sn�ke-like, metre-long body was well­
suited for swimming, despite its distinct 
but small hind limbs. If, as Caldwell and 
Lee conclude, the first snakes evolved 
and lived in the sea, the Father of all ser­
pents who sweet-talked Eve must have 
worked his wicked wiles from a branch 
of coral in the Ocean of Eden.• 

Further Reading 

Caldwell, M. & Lee, M., 1997. A snake with legs from 

the marine Cretaceous of the Middle East. Nature 386: 
705-709.

Barrie, D.J., 1990. Skull elements and associated 
remains of the Pleistocene boid snake Wonambi nara­
coot1ensis. Mem. Qld Mus. 28: 139-151. 

Scanlon, J., 1997. Nanowana gen. nov., small madtsoi­
id snakes from the Miocene of Riversleigh: sympatric 
species with divergently specialised dentition. Mem. Qld
Mus. 41: 393-412. 

Shine, R., 1991. Australian snakes: a natural history.
Reed Books: Sydney.

Professor Michael Archer lectures in biology
f{},_d geology at the University of New South

ales. Most of his non-teaching hours are
%e_voted _to the study of the fossil faunas of

iverslezgh, north-western Queensland. 
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REVIEWS 

� The main sections of the

A Fossicker's 
Guide to 
Gemstones in 
Australia 
By Nance and Ron Perry. Reed 
Books, Vic., 1997, 160pp. 
$24.95rrp. 

Fossicking is an activity 
that many people long to try 
their hand at and this is a 
helpful little guide for begin­
ners. The Perrys have writ­
ten several books on the sub­
ject and this latest paperback 
edition was originally pub­
lished as A prospector's guide
to g emstones (1982). 

The book starts from 
scratch, with a definition of 
fossicking, and gives basic 
information for the beginner 
about climate, maps, geology, 
gemology and equipment. 
Important matters such as 
legalities, etiquette and safety 
are touched upon. Ways of 
collecting and working 
deposits are explained in sim­
ple terms, for people with no 
prior experience. 

How does one recognise a 
gemstone in the field? The 
Perrys provide a list of gems 
and their appearances that, 
although intended to be help­
ful, is sometimes couched in 
such vague terms that they 
would be little help in an 
identification. The descrip­
tion of diamond as "small 
crystals; oily appearance", for 
example, makes no mention 
of the unique lustre of dia­
mond or its crystal shape. 
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book follow. There is an
alphabetical list of gemstone_s
with localities, where possi­
ble, in all States. These ar_e
not given precisely so it
would be necessary to seek
out more detail from other
source . Next is a State-by­
State rundown on the main
fossicking areas and occur­
rences, with some maps and

' information on access and 
accommodation. 

Poor quality of both black­
and-white and colour photos, 
plus the absence of any size 
scale, diminish the useful­
ness of the guide. Some 
colour plates are inappropri­
ate and have been wasted on 
items such as a white fossil 
crab, white gypsum crys_tals
and an ironstone concretion, 
which are not gemstones and 
did not need colour treat-
ment. There are no illustra­
tions of diamond crystals, 
and yet "Is this a diamond 
crystal?" is a common Aust­
ralian Museum public 
inquiry. Minerals such as 
crocoite and azurite/mala­
chite are of interest to miner­
al collectors but are not gem­
stones. Six of the 23 colour 
plates are agate, when two 
would have been enough. 
Colour plates of the more 
commonly sought gems 
would have been much more 
helpful to beginners. There 
are no colour plates of blue or 
zoned sapphire crystals, gar­
net crystals, blue topaz, 
green beryl or peric;lot. 

The section headed "Fur­
ther Reading" could be 
much improved. Apart from 
various government publica­
tions, which can be difficult 
to obtain, there is no book 
listed with a publication date 
later than 1982. More recent 
books on gemology and gem­
stones include Gemstones of
the southern continents 
(1991) by Lin Sutherland of 
the Australian Museum. 
Another section entitled 
"Helpful Information" gives a 
number of addresses to con­
tact for more information, but 
could have mentioned muse-

urns with minerals and g�m­
stone displays and expertise, 
so that people can get to see 
and know more about what 
�hey are actually looking for. 

It should be possible to rec­
tify these fairly glaring fa_ults
for the next presentation, 
thus providing a tighter, 
more informative guidebook. 

However, these qualifica­
tions aside, if you have 
always intended to take the 
family fossicking or are plan­
ning to go on a field trip with 
friends this is a good, com­
pact little introductory guide 
to whet your appetite. 

Snakes in 
Question 

-Gayle Webb 

Australian Museum 

By C.H. Ernst and C.R. lung. 
CS/RO Publishing, Vic., 1997, 
220pp. $29.95rrp. 

Snakes in question is one of 
a series originally produced 
by the Smithsonian Insti­
tution aiming to answer the 
most commonly asked ques­
tions about certain types of 
animals. Snakes have always 
been objects of fascination to 
humans, and the vast folklore 
that has built up around them 
warrants a book like this in 
reply. The majority of the 
book consists of clear, simple 
answers lo 90 commonly 
asked questions about snakes, 
grouped into four broad 
themes, together with a sec­
tion describing the biology of 

the largest snake species, 
both venomous and non-ven­
omous, and several appen­
dices of relevant statistics 
(classification, sizes, speeds 
and reproduction). The 
answers are liberally illustrat­
ed with drawings and clear 
black-and-white photographs, 
with a centre section of 
colour plates. 

-Glen Shea 

University of Sydney 

The Grn/1w11 Pizzr.y & Frnnlz K11igl11 

FIELD,�,GUID E 
BIRDS of AUSTRALIA 

The Graham 
Pizzey & Frank 
Knight Field 
Guide to the Birds 
of Australia 
By Graham Pizzey and Frank 
Knight. HarperCollins, NSW, 1997, 
576pp. $35.00rrp. 

Austi·alia has the luxury of 
three high-quality guides to 
bird identification. As these 
have evolved over the past 
two decades, each has gar­
nered its own set of propon­
ents. Graham Pizzey's origi­
nal guide, published in 1980, 
has now been completely 
redone, with only a partial 
resemblance between it and 
the new version. The scale 
of the changes, completely 
rewritten and with brand new 
illustrations, is that of a new 
book rather than revision. In 
the new guide, the biggest 
shortcoming of its predeces­
sor has been addressed while 
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maintaining the s�r.engths.
The original ed1t1on had an 

unwieldy and out-of-date for­
mat, which placed the text, 
illustrations and maps as sep­
arate sections. In the new 
version this has been recti­
fied with all the relevant 
info;·mation on a species 
available on facing pages. 
The first edition of this work 
contained by far the most 
extensive species accounts of 
the three guides. Although 
the level of detail ha been 
trimmed somewhat, this 
book still offers the most in­
depth information on individ­
ual species. 

The illustrations are the 
most important component of 
any field guide and in this 
guide they succeed admir­
ably. Frank Kni0·ht has pro­
duced plates that are attrac­
tive without compromising 
their usefulness. The number 
of species on a plate is gener­
ally fewer than in the other 
field guides and the individ­
ual figures are larger. It also 
gives space to show different 
plumages without overcrowd­
ing. The only real criticisms 
are occasional problems with 
proportion and shape. 

There are a few errors, 
such as some maps with 
markedly erroneous distribu­
tions, but no doubt these will 
be rectified in subsequent 
editions. The cover and bind­
ing are made to withstand 
use in the field and maintain 
their integrity, definite pluses 
for a book intended as a 
working tool. Overall the 
standard of production is 
high. 

The major complaint to 
make about this book is its 
size. At 24 x 15.5 centimetres 
and 1.1 kilograms, it is 
markedly larger and heavier than its competitors. This can be a significant disadvan­tage for a book intended to be carried in the field. Somepeople may find the inconven­i�nce of transporting it suffi­cient to relegate it to the roleof a desk reference ratherthan a field guide. This both­ersome quibble aside Gr�ham Pizzey and FrankKnight have made an impor­tant contribution to the practi­cal _ literature of Australianornithology. This book willcertainly receive a well­deserved audience.

-Walter E. Boles 

Australian Museum 
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Australian Flora 
By Leonard Cronin. Reed Books
Vic., 1997, 320pp. $45.00rrp. 

This is a well-presented 
book, lavishly and beautifully 
illustrated by four talented 
artists. I could find the names 
of only two of the artists 
Roslyn Devaux and Mario� 
Westmacott, on the illustra­
tions (with the majority by 
the latter artist), so I assume 
that the unnamed plates are 
by the other two. The work 
was first published in 1989 as 
Concise Australian flora and 
this edition is stated to have 
been revised. More on that 
later. 

The format is designed so 
that native plants, from 
whichever part of Australia, 
are grouped under the broad 
categories of "Wildflowers", 
"Trees", "Palms", "Cycads 
and Pandanus", "Ferns" and 
"Fungi". It is good to see this 
last group included in such a 
book, even though recent 
research indicates that fungi 
are not plants. The inclusion 
of a few of the more common 
mosses, liverworts and 
lichens would have been use­
ful. 

Keys are included under 
each of those major headings 
and they work well with some 
species. However the deci­
sion by the author to classify 
some of the common species 
as 'Tree" or 'Wildflower" is 
not very consistent. For 
example, Acacia regens, "a 
shrub to 4 metres" is includ­
ed in 'Wildflowers", whereas 
Acacia longifolia, "a bushy 
shrub or small tree, 2-10 
metres" is included in 
'Trees". Other similar exam-
ples occur. . . 

The selection of species 1s
good and broad, and should 
assist the user in at least get­
ting an idea of the genus or 
family of the plants they are 

intere ted in. 
. Now, lo the greatest criti­cism of the book. It seems not to have been revised very well. The most recent refer­ence in the bibliography is 1986 and there is none of the recent works on, for example, eucalypts and cycads. Some of the habitat and distribution 

information in the texts is incorrect, for example, for 
Angophora hispida, Shefflera,
etc. 

Despite its faults, this book 
should be very useful for a 
�1atur_e lover just starting to 
1dent1fy Australia's flora and I 
hope that another edition 
better revised, will appea; 
soon after this one sells out. 

-Don F. Blaxell 

Royal Botanic Gardens 

Sydney 
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Listen ... Our Land 
is Crying. 
Australia's 
Environment: 
Problems and 
Solutions 
By Mary E. White. Simon & 
Schuster, NSW, 1997, 296pp. 

$59.95rrp. 

This is Mary White's third 
major ground-breaking book, 
the other two being The

greening of Gondwana and 
The browning of Gondwana. 

Again it is a superb-looking 
work, beautifully designed 
and illustrated predominantly 
with her own colour photos. 

Ever since humans set foot 
on this continent they have 
been affecting the environ­
ment that over millions of 
years had reached an equilib­
rium. Early changes were 
slow and in many instances a 
new equilibrium was reached. 
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That is essentially how it was 
when Europeans arrived just 
over 200 years ago. Armed 
with their technology for 
growing crops, clearing land 
for grazing and the need for 
extractive industries, they 
began to change the environ­
ment far loo fast for any new 
equilibrium to be established 
and the downhill slide of 
degradation of our natural 
resources such as soil and 
freshwater began. 

This accelerated and 
reached lhe point many years 
ago where some people 
began to recognise that the 
environment could not sus­
tain this abuse. In her book 
Mary brings all the problems 
to our attention again, but 
with renewed urgency for 
solutions to be applied or 
found before our greed leads 
us to a point of no return. 

Of the 15 chapters, 13 are 
devoted to various problems 
brought about by the activi­
ties of humans. The extent of 
the problem is detailed and 
examples of solutions that 
have succeeded in overcom­
ing the problem are docu­
mented. It becomes all too 
evident that the Australian 
environment is not capable of 
remaining in a healthy state 
and supporting European­
style farming, grazing and the 
effects of feral animals. 
Australia is dif ferent to 
Europe and North America in 
many ways. It is the driest 
vegetated continent and prob­
lems related to water supply 
a�d usage are probably the 
biggest factors that will even­
tually, if they continue 
unchecked, lead to vast areas 
of land being laid to waste. 

T� some the book may give 
a frightening picture. Is it 
really as bad as White points 
out? The reader may come 
away with a feeling of doom 
and gloom and helplessness 
e�pecially if you live in a big 
city and feel that you have lit­
tle influence over what hap­
pens in the bush where the 
majority of these problems 
seem to exist. But big cities 
and urbanised areas have 
their problems too. It is only 
by being made aware of the 
problems confronting us that 
we have any chance of influ­
encing the politicians and 
those in power to ensure that 
g?vernments take action. 
Lzste11;... Our land is crying
certamly makes the reader 
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aware of the problems. 
This book, along with Tim 

Flannery's The future eaters,

should be essential reading 
for all politicians and indeed 
all Australians. The problems 
outlined are of such impor­
tance to the future survival of 
Australia that we need to seri­
ously start working towards 
solving the problem of degra­
dation of the environment 
without delay. 

A great deal of research has 
obviously gone into the book 
and from the photos it is obvi­
ous that the author experi­
enced many of the document­
ed problem sites first hand, 
extending right across the 
continent. The quality of the 
production cannot be faulted 
as has always been the hall­
mark of White's books. The 
book is easily worth the 
$59.95 price, which has been 
kept to an affordable level by 
a grant from Fuji Xerox 
Australia. 

-Robert Jones

Australian Museum 

Australian Bird Sounds 

Queensland's 
Wet Tropics and 

Great Barrier Reef 
The Larger, or Non Passerine Birds 

Oavi
,
cl Stewart's Nature Sound 

Australian Bird 
Sounds Audio 
Tapes 

Queenland's Wet Tropics and 
Great Barri�r Reef: The Larger, or
Non-Passenne Birds 

Queenland's Wet Tropics and 
Great Barrier Reef: The Smaller 
or Passerine Birds 

�amington National Park: 
Rainforests of the Subtropics. 
Produced by David Stewart, Nature 
Sound (PO Box 256, Mullumbimby 
NSW 2482), 1996, $15.00rrp 
each. 

Davie! Stewart, one of 
Australia's leading nature
sound recordists, has added 
thes� cassettes of bird voices 
to his previous Australian 

Frog Call Series (three cas­
settes) and Voices of 
Subtropical Rainforests (CD). 
The first two form a set with a 
broad coverage of the birds of 
north-eastern Queensland 
and the neighbouring Great 
Barrier Reef (63 and 61 
species respectively), with a 
high percentage of the 
endemic species. The third 
cassette of fers 61 species 
from the vicinity of
Lamington National Park in 
the Border Ranges, including 
a number of the endangered 
forms. The explanatory 
notes on the covers give the 
species name, duration of the 
track and a brief description 
of the vocalisation (but no 
locality information). These 
new productions maintain the 
high standards that Stewart 
has set in his earlier record­
ings and are warmly recom­
mended. 

-Walter E. Boles 

Australian Museum

Frogs and 
Reptiles of the
Sydney Region 
By Ken Griffiths. UNSW Press 
NSW, 1997, 128pp. $19.95/rp. 

�his is an excellent field guide f_or bush walkers, field naturalists, and anyone who feels a curiosity for the reptile and amphibian fauna they may encounter even in their Sydney backyards. 
. It is easy t� use by flicking through Griffiths' superb photos to find a likely match and then comparing the 

descriptive notes with what 
you've found. This is aided by 
the various colour-coded sec­
tions: green for frogs (of 
course), blue for lizards 
brown for snakes and turtle� 
(often referred to as tortois­
es). 

The descriptions are bro­
ken up into length (in cen­
ti!"11elres), colour (including 
differences between sexes 
and juveniles), features 
(those that may aid in identifi­
cation), reproduction (such 
as whether reptiles produce 
eggs or live young), similar 
species (those with which it 
could be confused and how to 
distinguish them), status 
(how common or rare it is) 
and then a section of biologi'. 
ea! notes including distribu­
tion, diet, call (in the case of 
frogs) and habitat. 

The book also contains an 
informative introduction (en­
hanced by more colour pho­
tographs) on the habitats 
identification methods, obser'. 
vation techniques, and a time­
ly section on declining 
species and possible causes 
including a detailed list of 
those Sydney species in 
decline. It also has a good 
overview description of each 
group (snakes, frogs etc.) at 
the beginning of the section 
dealing with them. The lan­
guage and terminology used 
is simple and easily under­
stood throughout. 

There are a couple of minor 
niggles. The vocal sac of the 
Red-eyed Tree Frog (page 
20) is referred to as a 'pouch'.
While not necessarily wrong,
this could be misleading (per­
haps 'throat pouch' would
have been better?). The
Mosquito Fish (page 17) is
now known as Gambusia hol­
brooki not C. a/finis, al­
though many books still refer
to it as such. And the poten­
tially very important last page
on treating and preventing
snake bite is separated from
the rest of the text by two
blank pages-it should really
be given more prominence.
But all in all these are minor
problems.
. To sum up, Frogs and rep­

tiles of the Sydney region is a 
very useful book, both sized 
(11 x 22 centimetres) and 
priced nicely to make it 
become a well-used regional 
field guide. 

-Martyn Robinson

Australian Museum 
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SOCIETY PAGE 
Get involved! Across Australia there is a network of active societies large and smal l local and . 1 • Whether your special interest is conservation, birds, sci�nce national pa;

ks 
bushwa�:.tiona' which ex

l 

1st to further the cause of the subject that you hold dear. 

ANIMAL WELFARE

ANZFAS (also known as

'Animals Australia')

37 O'Connell St,

Nth Melbourne, Vic. 3051

Ph: (03) 9329 6333

Contact: Glenys Oogjes

Membership Fee: $30.00;

$20.00 concession

BIRDS 
Avicultural Society of SA Inc. 

PO Box 3234, 
Rundle Mall, 
Adelaide, SA 5001 
Ph: (08) 8264 3295 
Contact: eroli and Bill Price 
•••• 

Membership Fee: $35.00 

Eurobodalla Natural 
History Society 
PO Box 123, 
Moruya, SW 2537 
Ph: (02) 4471 2228 
Contact: Eric Andrew 
•• 

Membership Fee: $15.00 

Friends of the Helmeted 
Honeyeater 
PO Box 131, 
Woori Yallock, Vic. 3139 
Ph: (03) 9761 8942 
Contact: Margot Craddock 
•• 

Membership Fee: $10.00 

CONSERVATION 
Friends of the Platypus 
c/- Australian Platypus 
Conservancy, 
PO Box 84, 
Whiltlesea, Vic. 3757
Ph: (03) 9716 1626 
Contact: Geoff W illiams
•••••• 

Membership Fee: $30.00 adult;
$45. 00 family; $20. 00 full-time 
student 

Orangutan Fund 
Australia Inc.
PO Box 407, 
Northbridge, WA 6865
Ph: (08) 9316 9501
E-mail: reclape@canlech.net.au
Contact: Helen Smith
• 

Membership Fee: $15.00 student;
$25-00 individual; $35.00
family; $50. 00 sponsor; $100. 00
fellow 
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, , ing or a particu ar group of animals, there's a society for you. 

The Australian Bush 
Heritage Fund 
GPO Box 101, 
Hobart, Tas. 7001 
Ph: (03) 6223 2670 
Conlacl: Doug Humann 

Donations welcome 

EARTH SCIENCES 
Dino Club NSW 
Australian Museum, 
6 College St, 

ydney, NSW 2000 
Ph: (02) 9320 6223 
Contact: Val Bower or Jenny 
Nancarrow 

Membership Fee: $12.00 

EDUCATION 
Science Teachers 
Association of NT 
PO Box 41809, 
Casuarina, NT 0811 
Ph: (089) 99 5295 
Contact: Stephen Zander 
• ••••

Membership Fee: $75.00 

individual; 

$150.00 school/corporation 

FROGS 
Tablelands Frog Club Inc. 
Mail Bag 71, 
Yungaburra, Qld 4872 
Ph: (070) 966 556 
Contact: Beryl Davidson 
••• 

Membership Fee: $15.00 family; 

$10.00 single 

MARINE 
CONSERVATION 
& EDUCATION 
Marine Life Society of SA 
120 Wakefield St, 
Adelaide, SA 5000 
Ph: (08) 8270 4463 
Contact: Mr F.P. Hall 
••••• 

Membership Fee: $25.00 p.a. 

(concessions available) 

MUSEUM 
Dinosaur Club ACT 
National Dinosaur Museum, 
Barton Hwy, 
Gungahlin, ACT 2912 
Ph: (06) 230 2655 
Contact: Jeff Death 

Membership Fee: $20.00 group 

TAMS, The Australian 
Museum Society 
6 College SL, 
Sydney, NSW 2000 
Ph: (02) 9320 6225 
Conlacl: Sandra Harrison 

••••• 

Membership Fee: $55.00 single; 

$70.00 household; $40.00 stu-
dent/ pensioner 

The Waterhouse Club 
SA Museum, 
North Tee, 
Adelaide, SA 5000 
Ph: (08) 8207 7389 
Conlacl: Mr Mary Lou 
Simp on 

• •••••

Membership Fee: $60.00 single; 
$80. 00 family 

NATURAL HISTORY 
Bairnsdale and District Field 
Naturalists Club Inc. 
PO Box 563, 
Bairnsdale, Vic. 3875 
Ph: (03) 5156 2541 
Contact: Margaret Regan 
•••• 

Membership Fee: $12.00; $20.00 

family 

NATURAL SCIENCES 
Royal Society of SA Inc. 
c/- SA Museum, 

orth Tee, 
Adelaide, SA 5000 
Ph: (08) 8303 4730 
Conlacl: Dr Ole Wiebkin 
• 

Membership Fee: $35.00 

REPTILES 
Victorian Herpetological 
Society Inc. 
16 Suspension St, 
Ardeer, Vic. 3022 
Ph: (03) 9363 6841 
Contact: Brian Barnetl 

•• 

Three Meetings per year 
Membership Fee: $27.00 
upwards (several optio11s) 

Tasmanian Herpetological 
Society 

273 Wesl Tamar Rei, 
Riverside, Tas. 7250 
Ph: (03) 6327 2466 
Contact: Sue Woinarski 
••• 

Membership Fee: $10.00 

SCIENTIFIC 
RESEARCH 
Australian Entomological 
Society Inc. 
Department of Entomology, 
University of Queensland, Qlcl 
4072 
Ph: (07) 3365 1564 
Fax: (07) 3365 1922 
Email: 
cl.walter@mailbox.uq.eclu.au
Contact: Dr David Waller 

Membership Fee: $55.00 

ASSAB, Australasian Society 
for the Study of Animal 
Behaviour 
N W Agriculture, 
Agricultural Research Centre, 
PMB 19, 
Trangie, NSW 2823 
Ph: 68 88 7404 
Contact: Bob Kilgour 
•• 

Membership Fee: $25.00 Aust. 

Earthwatch Australia 
Level 1 453-457 Elizabeth St, 
Melbourne, Vic. 3000 
Ph: (03) 9600 9100 
Contact: Suzanne Knight 

•• 

Membership Fee: $45.00 

Newsletter/Journal, • Monthly meeting, 

• Bi-monthly meeting, Annual 

meeting/conference,• Weekly meeting, 

• Quarterly meeting,• Field outings/Tours, 

• Conservation/Working programs, 

• Discounted Goods, Magazine, 

• Social/Education Activities, • Nature 

Australia magazine, • Seminars 

Are you a Club 

Secretary? 

NATURE AUSTRALIA's Associate 

Society Scheme is designed to 

help your club or society with 

free publ icity, funds and 

member benefits. Call us on 

(02) 9320 6119

for more details. 
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TO THE GUIDE, 

3
Nature Australia's 

marketplace. 

[j 
Over 100,000 

Nature Australia 

readers look to the 

:.(� 
guide for up-to-date 

information on 

travel destinations, 

�-1i\·,J 
and equipment, .,f,, .. ,. 

( � ---1 
wilderness tours; ��;,! ·�i;_·, 

even "bed and -�:1 :�:s��f�(;y, breakfasts". 

Our readers are 

a very special group - outdoor 

enthusiasts with a real interest 

in Australian nature. Nature 

Australia magazine is read in 

homes, libraries, universities and 

colleges--right across 

Australia and in over 

30 countries worldwide. 

Advertisers, you can reach these 

desceming readers for a 

surprisingly low cost with 

The Guide. 

Call (02) 9320 6178 for 

more infonnation. 

(iATBIRD Sk-7 
A Bird Hide 

You'll find 'Catbird' half way between 
beautiful Bluey's Beach and the cape at 
Seal Rocks on Austral1a·s Holiday Coast. 
Catbird 1s nestled into a sub-tropical 
rainforest on the sandy shores of Smiths 
Lake, Just a three hour drive north of 
Sydney. 

From the privacy of your stylish 
self-contained accommodation expect 
to see many of the 240 species 1n and 
around rainforest, lake and sea. 
Including the Green Catbird, Regent 
Bowerb1rd, Blue-faced Honeyeater and 
Rose Robin. 

Nature author Libby Buhnch 
welcomes you to join her B1rdwatch1ng 
Breakfast and Sunset & Sati'ly cruise on 
beautiful Wallis Lake. 

For brochures and speci,es list 
please contact, 

Libby Buhrich 

Phone & Fax (02)65 544168 

Exploring Australia 
''More tlw11 jusl II ln1s/1 walk" 

Join our \Vild Stl'IWS expedition learn on an 
exploration or a ,,vildcrncss area. near Sydney 

and throughout Australia. 

Enjoy Camping. Bush Walking. Spot lighting. 
lammals. Botany. Reptiles. Wild llowcrs. 

Bullcrllies & Beetles. i\dventure and Scientific 
Discoveries. 

Be involved in an expedition \"-'here you 
explore nature. sec spectacular places and 
learn about \Vild SC<'l11'-' of i\ustralia while 

you have the adventure of a lifetime. 

For tlt'tails co11wct Stt'JJ/Jl•11 or 1\ilerih. 
RxJJetlitio11s evt'l'!J 211d wel'la·,ul of ""cl'

1110111/1 

Check 011t m,r wd1siLt' 
w w w .o:e11w ii .co111.1111/-w ildsn•11 
or writ<' to \1\liltl SCPIH'S 

l'o /Jox I 38 /Vl(ll'llrll111r s,,.

NSW 2560. 

'I'd: 02 462 / 1986 
Fax: 02 4628 5799 

Birdwatching Workshop 

2-3 May & 7-8 Nov, 1998 at

Pacific Palms, near Forster NSW.

Jorn Nature author Libby Buhrich 
and award winning Orn1tholog1st 
Dr. Leighton Llewellyn 1n 
conJunct1on with 
Boomerang 4WD
Tours on a two
day workshop 
in this

' S/1
:_.- \ 
'": - \ 

exqu1s1te area -�i//·,, 
3 1/? hours ·1)1,r 'ihv, ' " I I U\ \ 'i� I drive north of '/l, 

1 
_ � 

Sydney. I-' 
Over 240 species are to be 

observed in a diverse array of habitats 
1n State Forest and National Parks 
abutting the lakes and beaches, 
including littoral and subtropical 
rainforest, woodlands, heaths, 
wetlands and sand dunes. Activ1t1es 
will include Wallis Lake cruises and 
information on the management of 
Little Tern and Pelican breeding 
islands 1n the lake and mist netting 1n 
areas of great species diversity. 

Gourmet meals provided. For 
course outline and more information 
contact - Libby Buhrich's

Birdwatching Tours (02)65 544168 

I WANT TO INVEST WITH CONFIDENCE 

AUSTRALIAN 

ethical 
Agribusiness or 
reafforestation. 

Mining or recycling. 
Exploitation or 
sustainability. 

Greenhouse gases or 
solar energy. 

Armaments or 
community enterprise. 

TRUSTS 
Investors 
can choose 
Through the AE Trusts you 
can invest your savings 
and superannuation in 
over 70 different 
enterprises, each expertly 
selected for its unique 
combination of earnings, 
environmental 
sustainability and social 
responsibility, and earn o
competitive financial 
return. For full details 
make a free coll to 

1800 021 227 

/1111es1me11ts in tbe A11stralia11 Etbical Tmsts can 011�1' be 
made tbro11gb tbe wrre111 prospectus regislered 111 itb 1be 
i\11s1ralia11 Securities Commission and a1•ailablefro111 
AUSTRALIAN ETHICAL INVESTMENT LTD 

Canberra Business Centre Bradfield St, t)011•11er /\CT.!6/i] 

Readers please mention Nature Australia when replying to advertisements 
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Visit World Heritage 
LORD HOWE ISLAND 

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

seabird colonies, rainforest and 
walking tracks to scenic lookouts and 
remote rocky coves. Somersets 25 
self catering units, suit independent 
travellers and groups (tour leader Ian 

Hutton available by arrangement). 
Closed June, July & August, 

office open for bookings and enquiries 

For information, brochure & best 
deals Phone (02) 65 63-2061 

Fax (02) 65 63-21 l 0 or write to 
Somerset Holiday Accommodation, 

Ned Beach Road, 
Lord Howe Island 2898 Australia 

Antarctica 
and the 

Sub-Antarctic 
Islands 

� 
Expeditionary cruises 
to some of the world's 
richest wildlife regions. 

small ships rmax. 38 passengers), 
expert guides. Limited vacancies. 

Macquarie ls/anti anti the 
Sub-Antarctic ls/antis of N.Z. 

Departs New Zealand 24 Nov 1998 

16 days, from US$5,636 

Ross sea, Antarctica 
Departs New Zealand 6 Jan 1999 

30 days, from US$10,698 

south Georgia Island anti the 
Antarctic Peninsula 

Departs Argentina 10 Jan 1999 

19 days, from US$5,890 

� 

For details contact Bronwen 
Tel (03) 9670 6988 

Fax f03J 9670 6185 

BRO NZ DISCOVERY TOURS 
2ND FLOOR, 118 QUEEN ST 
MELBOURNE VIC. 3000 
Operated by B & D Grutzner Pty Ltd 
ACN 005 792 512, Licence no. 32134 

BIRDWATCHING &

WILDLIFE TOURS 
BROOME and the KIMBERLEY 

Interested in the Kimberley ? 

Experience a unique tour with 

naturalist & bird enthusiast George 

Swann. 

Exclusive & personalised tours with a 

leader who knows this region and its 

flora and wildlife. 

Camping or fully accommodated trips 

& tailored itineraries. 

Use of High Quality Optics & 

reference library. 

For brochure contact: 
George Swann 

Kimberley Birdwatching 
P O Box 220, Broome 

Western Australia 6725 

BIRDiimTCHING Telephone/Facsimile
'nlU (08) 9192 1246 

Environmental Wildlife Tours 
Far North Queensland 

Wa1t-A-Wh1le Environmental Tours 
Phone: (07) 40 33 1153 Fax: (07) 40 33 5999 

PO Box 6647, Cairns 4870 
email: mornson@11g.com.au 

web. http://www 11g.com.au/-cns01789/ 
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Cocoon of Danger 

Q
. At the beginning of the 
• year I noticed a cocoon

hidden among my honeysuckle 
vine. The cocoon was plump and 
healthy looking, and covered in 
what I assumed to be some sort 
of urticating hairs. Over the 
coming weeks I kept my eye on 
it, hoping to catch a glimpse 
of what would emerge. 
Unfortunately I never saw it and, 
because the cocoon did not split 
or break, I thought maybe 
something went wrong and the 
moth or whatever never 
emerged. Then I noticed a small 
hole in the side of the cocoon and 
when I looked through the hole, I 
could glimpse a shiny body 
inside. Can you tell me what 
created the cocoon and what 
could have happened? 

-Stephen Costello

Balmain, NSW 

A• Your cocoon was 
• made by the larva

(caterpillar) of the White­
stemmed Gum Moth 
( Chelepteryx collesi). These 
larvae are large, reaching 
over ten centimetres in 
length, and feed on eucalypt 
leaves. They are covered 
with numerous short spines 
that are woven into the 
cocoon wall by the larva as 
protection against predators. 
The spines not only make it 
difficult for parasites to 
attack the pupa within, but 
they also embed in the skin 
of any animal touching the 
cocoon. Be warned: don't 
touch these cocoons or you 
may be pulling out the spines 
for some time! The spines 
are not poisonous but will 
fester if not removed. 

The hole you noticed in the 
side of the cocoon is the exit 
hole for the moth. The 
specimen you sent in had 
actually emerged and left the 
empty pupal skin behind, 
which often remains visible 
through the hole. The adult 
moths have a wing span of up 
to 16 centimetres. The colour 
of the female is soft browns 
and greys, while the male is 
darker with strongly con­
trasting markings. These 
moths are found from south­
eastern Queensland to Vic­
toria. 

-Sally Cowan

Australian Museum 

The larva (left), cocoon (middle) and adu lt moth (right) of the Wh't stemmed Gum M oth. 
1 e-
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Mixed Signals 

Q
. Several years ago we 
• were persuaded by our

youngest daughter to hand-rear a 
wild baby Rabbit. It was a male 
and it survived to become a 
much-loved pet. Because we felt 
he might be lonely, we gave him 
an elderly Guinea Pig for 
company. They became firm 
friends. Two years later, during 
the last few hours of the Guinea 
Pig's life, the Rabbit attempted 
to mate with it frequently, never 
having displayed such an interest 
before. We have witnessed the 
same behaviour in our Dogs. If 
one of them is dying from an 
age-related cause, the others in 
the small pack (male or female) 
will attempt to ride it for what we 
believe is the same reason. 
Perhaps a chemical odour sparks 
off this reaction and has nothing 
to do with the close bond 
between the animals. 

-Julie Peel 

Sth Auckland, NZ 

A • The sexual signals
• that exist between 

males and females in the wild 
are always adapted to the 
natural or preferred habitat 
in which speciation took 
place. If the habitat is chang­
ed, or if the animal is the 
product of many generations 
of captive breeding, as is the 
case for all domestic animals 
and many zoo and lab 
animals, then the sexual 
signals are maladapted and 

often indiscriminate; they're 
blurred, fuzzy and out of 
context, o to speak. It is 
interesting to note that most 
recorded hybrids (of both 
plants and animals) are 
related to habitat disturbance 
or human intervention. 

Also, natural female re­
jection signals often require 
vigour. A moribund female 
may not be able to repel the 
advances of an 'unattractive 
suitor', or she may secrete 
excessively, or adopt un­
natural postures. These may 
correspond to positive female 
signals when sensed by 
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"' nearby males, especially in 
� zoos and domestic 
� situations. 
i -Shane F. McEvey
vi 

Australian Museum � 
;: 

Big Happy Cats 

Q
. I was recently nursing 
• my Cat while watching a

documentary on wild big cats 
like Lions, Tigers and Leopards. 
My own little Cat was purring 
away quite loudly and it made 
me wonder whether its larger 
relatives are also able to purr? If 
they can, what is the purpose of 
this form of communication? 

-Jane Powell 

Rose Bay, NSW 

A
. Most of the small
• cats can purr, most of

the large ones like Lions and 
Tigers cannot. Of the larger 

p C 

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 

Australian Museum Shop 

Gift Voucher. Summer's Pie 

Teaser was a thrips 

(/dolothrips sp.). 
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cats, the Cheetah is the 
exception; it can purr, quite 
loudly. Big cats occasionally 
make a purring sound but 
they have to take a breath in 
between purrs. Small cats 
purr continually and can in 
fact purr and miaow at the 
same time. Generally this 
form of communication is 
used to indicate content­
ment, however this is not 
always the case. Domestic 
Cats that have been badly 
injured might still purr, and 
some purr to indicate 
dominance over other Cats. 
Although kittens purr 
naturally when feeding, the 
reaction of purring when 
stroked by humans does not 
happen until they are a few 
weeks old. 

T 

-Linda Gibson 

Australian Museum 

E A 

Do big cats like this Tiger purr? 

Answers to Quiz in 
Nature Strips (page 16) 

1. Hydrogen ions

2. They are all names of

Martian rocks.

3. Ian Plimer

4. Anthropomorphism

5. Ulcers

6. Mercury

7. Dolly

8. Rear-opening

9. Ticks

10. Nectar and pollen

s E R 



T H E  L A S T  W O R D  

When I aslied who would prefer a bilby over an Easter bunny, 
the vote was universally in favour of the marsupial. 

THE TRIUMPH 

OF THE EASTER 

BILBY 

BY TIM FLANNERY 

EASTER s =o AFJm mE 
European goddess Eostre who embod­
ies the fertility of the boreal (northern) 
springtime and return of the Sun. It is 
one of the few Christian celebrations 
that still retains its pagan name. This 
might have something to do with Pope 
Gregory's instructions, given to the first 
missionaries in England in AD 601, sug­
gesting they allow the English to cele­
brate their festivals in their pagan form 
but that they re-dedicate them to the 
Christian Goel. 

The timing of Christ's death and res­
urrection fitted in quite nicely with 
Eosb·e's fertility festival. So did the link 
between the returning Sun and the life it 
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brings, and the risen Son of God and his 
message of renewed life. Eggs and 
Rabbits, those splendid though pagan 
symbols of fertility, were thus accepted 
without demur into the newly 
Christianised festival of Easter. 

Although the hybrid nature of the 
Easter festival rarely incites comment 
among the long-accustomed Europeans, 
it can cause confusion in cultures that 
are unfamiliar with il. Several years ago 
a newspaper article mentioned, for 
example, that a major Japanese depart­
ment store, confused by the disparate 
elements of Easter symbolism, had dis­
played a gigantic Easter bunny nailed to 
a cross as part of their in-store celebra­
tions. 

Easter and its symbols are beginning 
to sit uneasily with Australians, too, but 
for quite different reasons. In Australia 
Easter is celebrated in autumn, making 
the links with returning fertility and 
renewed life rather strained. Worse, in a 
land dominated by the southern oscilla­
tion, Easter can coincide with gentle, 
life-giving autumn rains, or with the 
height of a death-dealing drought. Il 

somehow seems perverse to celebrate 
the renewal of life when the land is
dying for lack of :vater: .. 

Even the seemmgly mnocent Rabbit 1s 
falling foul of Australia's uniq�� ecology.
A consummate symbol of fertility for our 
ancestors, it is widely regarded as a sym­
bol of environmental destruction by 
Australians. It seemed a stroke of 
genius, then, when some confectioner 
hit on the idea of making chocolate bil­
bies. Bilbies are cute and present some 
superficial parallels with Rabbits. They 
are about the same size, have long ears, 
delightfully soft fur and they live in bur­
rows. There, however, the similarities 
cease, for the omnivorous and carnivo­
rous marsupial bilbies are very different 
ecologically from the herbivorous, pla­
cental Rabbits. Most inconveniently for 
the confectioners, bilbies are not good 
symbols of fertility. The Lesser Bilby 
(Macrotis leucura) is already extinct, 
while the Bilby or Greater Bilby (M.
lagotis) is endangered. 

Given the role that Rabbits may have 
played in the dramatic decline of both 
bilby species, there is poetic justice in 
the usurpation of the Easter bunny by 
the Easter bilby. Even better, a small per­
centage of the profits made from Easter 
bilby sales goes towards Bilby conserva­
tion. 

Recently I visited my daughter's 
school to give a talk on deserts. I 
brought a few stuffed animals for the 
Year Five kids to examine, one of which 
was a Bilby. As they felt its deliciously 
soft fur, squeals of delight filled the 
room. I casually asked how many had 
received a chocolate bilby for Easter, 
and half the class put up their hands. 
When I asked who would prefer a bilby 
over an Easter bunny next year, the vote 
was universally in favour of the marsupial. 

I suppose that I should just reconcile 
myself to the addition of the Easter bilby 
to our already confused cultural bag­
gage. Still, I must admit to feeling a b·ifle 
uncomfortable at abandoning a fertility 
ymbol that my European ancestors 

have celebrated for many thousands of 
years. 

If we were to choose a fertile indige­
nous mammal as a more appropriate 
symbol for Easter, however, our choice 
would be limited, for most Australian 
mammals breed relatively slowly or are 
rare. There are exceptions among the 
native rodents, but I find it difficult to 
imagine even the most environmentally 
aware parent queuing to buy chocolate 
replicas of our most fecund mammal, 
the Long-haired or Plague Rat (Rattus
villosissimus) .• 

Dr Tim Flannery is Senior Research 
Scientist in Mammalogy at the Australian 
Museum. 

The Last Word is an opinion piece 
and does not necessarily reflect the views 

of the Australian Museum. 
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