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FRONT COVER 

An adult Bush Slone-curlew (Burhinus 

grallariusl shows off its legs. which 

led to its former common name of 

Bush Thick-knee. 
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A 
singlc's scene that leaves '.nany
desperate and dateless. It s a 
state of affairs that all too many 
of us have been fa111iliar with 

,it some stage in our lives. l3ut have 
any of us ever been desperate enough 
to decide that a motorbike might be a 
re,1son,1blc choice as a loving parmer) 

It seems that the current plight of our 
lonely l3ush Stone-curlews is leading 
some of them to decide just that. 
Across south-eastern Australia where 
they were once regarded as co111mon, 
isolated pairs and single birds arc now 
being reported. And a single bird has 
little chance of mating and producing 
ofEpring. So, in order to head of

f 
this 

species' lonely slide into extinction, 
landholders, community grouµs and 
govcrnnient agencies arc working 
together and may just be able to bring 
a little love back into a lonely 
curlew's life. 

Do all snakes hiss) Do snakes have 
mating calJs or territorial calls? Most 
people would be surprised by the 
answers because it seems that 1nost of 
the 2,800 species of nakes in the 
world produce no sound at all. And 
there are no documemed cases of 
mating calls, territorial calls or any 
calls except for defence. Yet, snakes do 
have a well-developed hearing 
apparatus and sound is important to 
them. l3ruce Young explores this 

Bush Stone-curlew. 

up front 

Copperhead snake . 

fascinating topic and reveals a side of 
snakes that we know all too little 
about. 

Also in this issue we meet a frog for 
whom the wrong decision seems to be 
the right one, examine the 
development of agriculture in ew 
Guinea that is challenging 
conventional belief5, look at how tree­
roosting bats survive the cold, and 
delve into the practice of 
c1rcu111c1s1on 

JU1/V-JENN SAU 

P11blishi11,� .\ /a11r1,1icr 
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letters 

Tough Penguins 

The ,lturc Strip item 

'·Penguin Mothers Show 

True Crir'· (.\'1111,rc A11s1. 

Sull1111cr 200-4-200.+) w;is of 

p,1rticuL1r i11tcrest to me. 

h,n·ingjmt returned from 

Argcntin,1. While there I 

visited two breeding 

colonies of M:igellanic 

J Jcnguins (S1>hc11isms 

111r((!Cll1111ims) and puzzled :it 

their ,uccess in breeding in 

such h,1r•d1 conditions. The 

A Magellanic Penguin and chick. 

4 

thick shell of the eggs 

expL1ins ,1 lot. It w;is a 

wonderful sight to see so 

111.iny birds raising chicks of 

,111 sizes, ,omc with eggs still 

ro h,1tch. 

-jUl)n 11 R.U�'>II I

Pl,AKI IUllSI, SW

Tasmania's Hell 

l"teaders 111ay be interested 

in the broader 

environmental context of 

"The l)cvil's ew Hell", 

the !)evil cancer dc,cribcd 

by ick Mooney (.\"a111n' 

;-l 11si. Summer 200-4-2005). 

T,1rn1a11ia is currently 

suffering the fastest 

proportional rate of native 

forest destruction in the 

developed world, with 

39,000 hectares logged last 

ye,1r. 

Acco111panying this 

on•;l,1ught is the largely 

unlllonitored ,1erial spraying 

of forestry herbicides and 

pesticides in most 111ajor 

catcl1111e11ts in the State. 

These include potent 

endocrine disrupccrs, such as 

atr,izine and other tr iazine 

chemicals. An independent 

report on 111,irine life kills 

on the c,1st coast of 

Tasmania noted a 

corrcL1tio11 between Devil 

F:ici,11 Tumour l)isease 

hotspots with areas of 

intensive phntation 

csrnblishmcnt. 

Compleme11ting the 

spraying i, the routine use 

by forestry of I 080 poison 

to kill brow,ing mam111.1ls, 

exposing many Devils to 

serial episode, of gorging on 

poisoned carcasses. Devils 

have a high resistance to 

I 080, but the poison is 

known to leave residual 

da111age to organs, including 

the reproductive system, :it 

su blcth:il doses. 

Given the political muscle 

of both the logging and 

agri-chcmical inclustrie,, it 

is difficult to imagine the 

green-bashing T:ismanian 

Government vigorously 

supporting any enquiries 

into the long-term effects of 

these chemicals or their 

syncrgic,. 

The grudging level of 

support for Mooney and his 

colleagues is reflected in his 

article's reading references. 

On a unique, virulent 

cancer first noticed in 1996, 

there is one very short 2003 

article in I Vildcrncss 1\'cw,. 

-JOI IN HAYWARD

WEECENA, TAS.

Thankyou for your timely 

article on the devastation of 
the Tasmanian Devil 
population from facial
tumours ("The Devil's ew 
Hell", J\

l
a111rc All5i. Summer 

2004-2005). The cause is 
presently unknown but it 
appears reasonable co 
conjecture th,lt the habitual 
use of I 080 poison by 
Forestry following reseeding 
of clear-felled lo,mina ::,::, ::, 

coupes could play ,1 part as a 

chemical 'promoter' .  The 

Devils being prime 

NATUJU· AU� I RAJ IA AUTUM 2005 



sc.wengers no doubt feed 011 

the poi,oned urc.1,;,;es. thus 
concenrr.ning the toxim in 
their syste111. si111iL1r to the 

lmli.111 Vulture�. ,1lso 
tc.m1red in this issue 
("Sc.l\'engers ,H l)eath 's 

the recovery of .1 healthy 
popul.1tion ofT.1s111.111i.111 
Devils can as,ist in 
eliminating Foxes. 

problem. To be accurate, the 
question should also include 
the word 'mu.illy' . I am in a 
strong position to suggest this 
addition, ,1s I ,rn1 one of the 
small but growing percentage 
of humans that have only 
four upper 111olars; that is, 
two in each upper quadrant. 

'pcr111ane11t' teeth. 
-l3AltRIE GILL! GS

TUitRAMUltltA, NSW 

I )oor'' ). I lowewr, is 
discussion of this poremial 
pro111oter of the dise,1se too 
politically ,rnsirive? 

-Al A� !AIRS I !:VE �O
Nrnu 11 Sv1)N1-v, SW

Molar Muddle 

I alw.1ys enjoy ,1tte111pti11g 
the atun: Strips quiz 
questions .. 111d c.111 usually 
answer so111e of them. l3ut I 
,1111 ,1 little puzzled .1t the 
answer given for question 3 
in the Summer 200--1--2005 
issue: '·How many 111olars do 
placental ma111mals have," 

For the Record 

The illustration of the 
Columbian Mammoths on 
page I O of the Summer 
2004-2005 issue of Nature 

A11stmlia should have been 
credited to Karen Carr. And 
the full Crown-of-Thorns 
Starfish specimen pictured in 
From the Collection was not 
the Museum's oldest one 
referred to in the text (which 
is only half a specimen). We 
apologise for the errors. 

Mention is also made in 
the article of the recent 
111,1licious introduction of 
Foxes ro l�1s111.111i.1. I 
understand th.1t previous 
Fox introductions have 
fortuitously been 
unsuccessful due to their 
pred,1rion by Tasmanian 
!)evils. and competition for 
burrows ,rnd carca,ses. 
Surely the .111swer is to 
invest in a co11ce11trated 
effc)rt to discover the causes 
of Facial Tu111our Disease 
and eradicate them so that 

As a retired dental acade111ic, 
I felt sure I knew the answer, 
which, without discussing 
genetic variations. is 12. 
'Three' is correct only if the 
question includes the 
supplemental words 'in each 
quadrant'. 

Congenitally absent third 
molars ('wisdom' teeth) arc 
bcco111i11g 111orc common in 
modern hu111am, and it is a 
good thing not to have 
the111, as there is then little 
chance of developing the 
dreaded 'i111pactecl wisdom 
tooth'. I suppose that this is 
the way evolution occurs. -C.H.

l3ut even with that 
addition, there is still a 

l3ut even with the above 
suggested changes, the 
answer is still not complete. 
Many placental 111a111mals 
have two sets of teeth, 
'deciduous' teeth (including 
eight molars, usually), which 
arc shed to make way for the 

Nature Australia IIHISts 11n1rs •e 

nan .. 11 201 w11fs 1nf reserv1s the 

r11•t II edit tb111 111 sense. Please 

SUHIV I ••vt1m1 1han1 n1m•11 IDf 

tVH 11 1rlnt Vllf DIiie IDf lffllSS 

c111r1v. The •est letter In this 1su1 

WIii IICIIVl I CIIV ., The killer bean 

of Ca/abar. The wlnnlf this lssae Is 

11rr11 c1111n11. 
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Autumn Compiled by Geordie Torr and Martyn Robinson

THE HORDES OF AUTUMN 

Silvereye. Silvereyes are on rhe

move. These birds 

(Zosrerops lareralis) arc 

familiar visitors to 

suburban gardens over 

much of rhe ease, sourh 

and sourh-wesc, rheir 

reedy 'rsee-rsee' calls 

filling the air as rhey flit 

from bush to bush. In 

aurnmn rhe birds gang 

togcrher in large flocks 

char scour rhe land for 

food. 

The birds typically head 

norrh at this time, and 

southern population 

sometimes replace the 

more northern ones. So 

Silvereyes can be present 

all year round in some 

areas, it's just that rhey're 

not the same birds. 

The Silvereye's diet is 

varied, raking in imects 

and fruit, as well as pollen 

and nectar. This can b1d 

to the birds being both a 

pest. damaging soft fruir 

such as grapes, and a pesr­

cornroller, feeding on 

insects such as rhc Woolly 

App.le Aphid. 

W hen the \\ Teacher 

warms, the birds rernrn to 

their or iginal haunts, pair 

up, build their little cup­

shaped nests from grass, 

hair and cobwebs, and 

start the seasonal cycle all 

over again. 

For more on Silvereyes, 

visit http://www.amonline. 

net.au/factsheets/silvereye.htm 

TASMANIAN GOLD 
Autumn clothes the forests 

of the orthern 

Hemisphere in reel and 

gold, but here in the Great 

Southern Land. chc 

majority of our trees 

retain their clo,1k of grce11. 

There is. however. one 

species that puts on a 

p,1rticularly re111c1rkable 

,rntu11111al display. 

Growing in deme stands 

in mournainous, high­

rainfall areas of central and 

\Ve,tern Tasmania, the 

Deciduous 13eech or Fagm 

(.\·01/1<!(a,�11s .�111111ii) is a 

small tree. rarely reaching 

more than two metres. 

The species, like the 

genu to which it belo11gs. 

is an :rnachronisn1 left over 

from a time when 

Au tralia \\/JS still part of 

Deciduous Beech, Cradle 
Mountain, Tasmania. 

Gondwana. There arc 

Deciduous Beech fossils 

going back 35 million 

years i11 Tasmania and the 

Ant,11-ctic, and it appears 

rh,n the tree has changed 

little in that rime. 13ack 

rhe11, rhe la11d111ass char is 

now T1smania was abour 

20° farther sourh and was 

plunged into darkness 

during wimer. Hence, 

being deciduous \Vas a 

very good idea. 

Although indi\'idual 

rrees un live for more 

rha11 350 ye,irs. rhe 

species' ,un·i\'al is 

rhreare11ed. The rrees ha,'C 

cxrrc1nely thin bark ,rnd so 

arc very ,cmiri\'e co fire. 

And because Deciduous 

Beech seeds don 'r survive 

for very long in rhe soil 

and don 'r spread over very 

large disrances. rhe species 

has difficulty regeneraring 

after a conflagrarion. 

If you wam co see rhe 

tree ar its fiery best, one of 

the most accessible 

vie\Ving areas is around 

Lake Fenton in Mount 

Field ational Park. 

Those willing to go a bit 

farther afield should visit 

Crater Lake in Cradle 

Mountain ational Park, 

which boasts a spectacular 

display. l3ut if you can't 

get that far. try visiting 

http://www.dpiwe.tas.gov.au/ 

inter.nsf/WebPages/BHAN-
54A3PL ?open 



SO MANY JELLIES 

111 ,1ucumn, the estuaries and 

h,1rbours of eastern Amtralia 

c.m become filled with

aggregations of Common

Jellyblubbers (Cmosryl11s

11ws11ir11s) so dense that they

clog cooling pipes and

co111111ercial fishing nets.

No-one is quite sure why

the .iggregatiom t,1ke place,

but they are thought to be 

due to temporary local

conditions such as wind.

currents. temperature and

s,1linity.

The blubbers start life as 

L1rvae that attach to the 

seafloor and beco111e polyps. 

About two week after 

settling. these bud off into a 

series of medusae-the 

fa111iliar jellyblubber hape. 

The young medusae grow 

Common Jellyblubber. 

r:ipidly at first, as much as 

five millimetres a day, 

probably so they can quickly 

become strong enough 

swimmers to avoid being 

swept into deeper waters. 

This species is brown or 

white in many places in 

ew South Wales, but 

frequently blue farther 

north. The different colours 

come from the different 

species of photosynthetic 

algae that live in the 

blubbers' see-through tissues, 

providing them with OA'")'gen 

and nutrient . This species of 

jellyblubber is served as a 

delicacy in certain Asian 

cuisines, and there is also an 

Au tralian fishery. 

For more blubbery facts, 

visit http://faunanet.gov.au/ 

wos/factfile.cfm?Fact_lD=l 7 

FROM THE COLLECTION 

This is the Australian 

Museum's earliest specimen of 

what used to be called the 

Spine-tailed Swift and is now 

known as the White-throated 

Needletail (Hirundapus 

caudacutus). Presented to the 

museum by A. Clarke, it was 

registered in May 1884 and 

collected in Bulga, in the 

Hunter Valley, New South 

Wales. 

This species is migratory, 

arriving in Australia in spring, 

towards the end of October, 

and leaving in autumn, usually 

before the middle of April. 

Some birds will hang around 

until August, but these are all 

non-breeders. Early autumn is 

when the birds are at their 

most visible, as they feed 

voraciously on flying insects 

just prior to leaving our shores. 

The bird's common names 

refer to the unusual spines that 

project from the ends of its tail 

feathers. These are formed by 

the central shaft extending 

beyond the vane or flight 

surface of the feather. 

As would be expected of a 

species that spends so much 

time on the wing (it even mates 

while flying!), its legs are 

relatively poorly developed. It 

nests in tree hollows, and with 

its small legs and feet, one 

would expect it to have some 

difficulty manoeuvring about. 

But this is where the tail spines 

come into their own. When 

clambering in and out and 

perching in the cavity, the bird 

uses its spiny tail as a brace to 

prevent it slipping backwards. 

Visit http://www.amonline. 

netau/factsheets/needletail.htm 

for more about these 

fascinating little birds. 
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nature strips 
Another pos,ibilitv i'> tli 1 , at tie pa1-cnLs preyed 011 ,111 ,iduit
female gull wich a well­
dewloped egg in her 
ovidun, ,md i11cub;1ted the
egg ,1fi:er co11,uming the 
fem.de. hut th,lt i, al,o 
unlikely bec1me e,igle, ,il,o
e,1t gull egg,. 
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A Bald Eagle with its young 

about to fledge. Apparently Bald 

Eagles may end up raising, 

rather than eating, their prey. 

Strange Bedfellows N ormally you would 
expect that ;1 prey ,111i111,1l 

would put ,1s much disc,rnce 
bct\\'cc11 it•df ,111d its 
pred,itor ,1s possible. So 
i111,1gine the surpri,e of t,,·o 
1-c,e,1rchers working in the
Aleuci,m Islands, Alasb,
when they performed ,1
routine impeccion of a IJald
E.1gle\ nest and found not
only ,1 healthy eaglet, but
also a gull chick-normally
a ,cap le of the e;1gle\ diet­
happily coexisting.

Robert Amho11y (US 
Ceological Survey) and John 
Faris (Aleutian l,la11d, 
Maritime Wildlife Refuge) 
say that the much s111aller 

and younger CLrncom­
\\'i11ged Cull chick (L<1r11s 
g/1111(CS(l'IIS) W,1\ Oil good 
term, with the ,ix-week old 
e,1glet (/ fo/i<1N'/IIS 
lc11mrc1il111/11s). ;111d was he,1lthy. 
,uggesti11g it was either being 
fed, or scavc11gi11g enough 
f<xxl co ,urvive ( I Vilso11 13111/. 
115: --18 I). 

The question remaim 
how it got there in the first 
place. It is unlikely chat the 
ne,t w.1s par,1sicised by a 
gull. because gulls aren't 
brood parasites. ,rnd anyway, 
the egg \\'Ould have to h,1,·e 
bern laid during the first 
week of the ea glee', life 
when its parents would be at 
their most ,1ggre,si,·e. 

The third altern,1tive i, th,H
one of the ,1du It, captured 
Lhe gull chick but f�iiled to 
kill it during the initi,il 
,1tcack-,1 c1,e of non-lcth,il 
predation. The gull prob,ibh 
e,c.1ped ,1 death sentence lw, 
pretending to be de,1d. Bu; 
ho\\' the relationship 
developed from there i, 
anyone\ gue,,! 

-l�S 

Stone Age Pussv 

H O\\' long ha,·e CH', been 
rubbing the1meke, ,llld 

arching their bach up ag,111N 
human leg,? The Ancie11t 
Egyptiam certainly enjoyed 
,llld revered their feline, 
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.+,000 ye,1r, ago. l3uried 

skeletons. mun1111ies ,rnd 

p,1imings of c:m ,11-c 

test.1n1cllt to the special role 

they played in th,lt society. 

1 lowever, a cat skeleton has 
been found inside a 9,500-

yc.ir-old human grave on the 

isLrnd of Cyprus, pushing 

back the e,1rliest known 

evidence of cat-taming by 

5.500 years. 

Jean-Denis Vigne 

(C I\.S- ational Museum 

of atur,il History. J)aris) 

and colleJgues discovered 

the articulated cat skeleton 
less than half a metre from 

the burial remains of a 30-
ye.ir-old human (Sric11rc 30-+: 

� 259). Both bodies were 
oriented the same way, with 

their heads pointing west. 

That they were found so 

1a close together, in the same 

m level of sediment and with 

the salllc degree of 

� preservation strongly 

suggests the two skeletons 

were buried together 

intentionally. This in turn 

suggests that the cat was 

special and most likely a pet. 

There are no clues as to how 

the cat died, but it may well 

have been sacrificed to 

accolllpany its owner into 

the afterlife. 

The cat belonged to the 

Wild Cat species (Fe/is 

sih1estris lybirn), frolll which 

the smaller Domestic Cat (F 

cat11s) is derived. No cats arc 

native to Cyprus, so the 

original human inhabitants 

of the island-Neolithic 

cereal farmers-must have 

brought them over from the 

mainland, most likely 

Turkey, encouraging them to 

live alongside them to help 

protect their grain stores 

from mice. 

-C.H.
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Whaleworms 

T
wo bizarre new worms

described by Greg l<..ouse 
(South Australian Museum) 

and colleagues elllphasise 

how much we still have to 

learn about biodiversity in 

the deep sea. Both species of 

Oscdax (Latin for 'bone­
eater') feast exclusively on 

sunken whale skeletons, 

living in tubes that cover 

Ill Ost of the exposed bones 

(Scirncc 305: 668). Feathery, 

retractable red fronds, used 
for gas exchange, protrude 

from these cubes. The 

worllls have lost their 

mouths and usual digestive 

systems, instead obtaining 
food by sending ramifying 

roots deep into the marrow. 

Nutrients arc absorbed 

through these roots with the 

help of symbiotic bacter ia. 

Osedax worms feed exclusively 

on the skeletons of sunken 

whales. 

The life cycle of these 

bone-eating worms is 

similarly bizarre. Each 

'worm' is really a colony 

consisting of a large female 

and up to I I I microscopic 

parasitic mal s, which are 

little more than bags of 

sperm attached to the 

female's oviduct, ready to 

fertilise developing eggs. 

The larvae disperse into the 
water column, and the 

researchers suspect those that 

settle on fresh whalebone 

develop into felllales, and 

those that settle on females 

develop into lllales. 

D A sequences reveal 

that Osedax evolved shortly 

after whales arose, and the 

dense populations of these 

9 



The Hippo's red skin secretion acts as a sunscreen and antibiotic in one. 

worms indicate that they 
h,ive successfully exploited 

�unken whale carcasses: rich 
but highly localised and 

transient resources. 
-M.L.

Hippo's Pink Zinc 

A
n ancient belief that

Hippos wear blood came 
from observations of reel 
mucous oozing from their 

skin. Blood it isn't, but it is 
only recently that the true 

nature of this mysteriou red 

has been revealed. 
Yoko aikawa (Keio 

University, Japan) and 

colleagues swabbed the 

backs and faces of Hippos 
(J-lippopo1a11111s ai11pl,ibi11s), 

and found the slimy 

secretion to be a natural 

form of sunscreen produced 

by glands in the skin ( a111re 

-+29: 363). l t consists of two 

10 

acidic pigments. The red 
pigment is hipposudoric 

acid: and the other, which is 
actually orange, 
norhipposudoric acid. 

,onsidering their bristly 

naked skin and the amount 

of sun exposure Hippos are 
subjected to as they loll 

around in the waterhole. it's 
a good thing they come 

with their own protection. 

The researchers discovered 

that the red skin secretion 

also acts as an antibiotic. 

When they tested it on a 

culture of bacteria, it 

inhibited the growth of the 

harmful microbes. 

Hippos arc notoriou ly 
cranky creatures and when 

fights break our they can do 

serious damage to one 

another with their giant 

incisors. Anti-bacterial kin 

provides the Hippos with an 

effective way of fighting 

wound infection in a 

swampy environment. It 

might not be the most 

pleasant-smelling substance. 

but Hippo slime provides all 

the slip, slop, slap needed to 

make the most out of naked 

bog-dwelJing. 

-K.H.

Bed Bugs on the Rise 

B
ed-bug bites are an

inevitable pan of the 

'third-world' travelling 

experience. Bue few people 

expect to share their mattress 

in Australia with these 

voraciou little blood­

suckers. In fact. infestation 

levels here and in other 

developed nations fe!J 

significantly during the 20th 

century due to 

developments in sanitation 

and insecticides. 

The bad news, ho\\'evcr. 

for all chose who expect and 

enjoy scratch-free leep, i 

that the decline has rcvcr ed 

in recent years and councries 

such as Australia, 13ritain and 

the United Scates ha\·e been 

recording dramatic rises in 

bed-bug numbers. The 

pathology service at Sydney's 

Westmead Hospital, for 

example, has experienced a 

massive -+00 per cent jump 

in the number of bed-bug 

samples submitted ince 

early 200 I (E1111iro11111e11ral 

Hea/1/, -+: 22). 

The pest-control indu try 

has also noted the trend and 

reported a significant 
increase in demand for bed­

bug treatments. 

I ncerccptions of the insect

by the Australian .
Quarantine and lnspecnon

Service have risen 
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,ignific,1ntly ,1, well. The 

imccts arc being found 

mostly in the luggage of 

travellers. which gi\'CS a clue 

to at least one underlying 

reason for rhi5 troublesome 

e11to111ological resurgence. 

Stephen Doggett and 

colleague from Wescmead's 

Dcp,m111c11t of Medical 

Encomology believe char. 

although the incrc,1se is most 

likely to be underpinned by 

several factors, che rise in 

world crave! is probably che 

ma111 cause. 

l3ed-bug saliva can cause 

irritations and allergic skin 

rc,1ctions in victims, and a 

small proportion of people 

may even expenence 

,111aphylactic shock. 

Rese,1rchers believe a beccer 

u11dersca11di11g of che 

problem ,111d how to treat it, 

particularly within che 

accomm dacion industry, is 

essential if infestation levels 

arc to be brought back to 

prc-21 sc-cencury levels. 

-K.McC.

Oldest Modern Beads 

S 
ouch Africa\ l31ombos

Cave is aln.:ady famous 

for ics rem,irkably early 

c,·idence of human arc (sec 

"The Scare of Arc'", 1\'m11re 

A11s1. Summer 2003-200-.J.). 

Now it's latest claim to fame 

.BroAen Hill'• 

Ou66a�I, 

166-170 Crystal Street • PO Box 199 
BROKEN HILL * NSW 2880 * AUSTRALIA 

Phone: (08) 8087 7800 • Fax: (08) 8088 3813 
Email: mail@outbacktours.net 

Free Call 1800 670 120 

www.outbacktours.net 

is the world's oldest 

jewellery. 

Chri5topher Hcnshilwood 

(University of Bergen, 

Norway) and colleagues 

have described -+ I beads 

made from the shells of the 

small snail Nassari11s 

kra11ssia1111s, and dared co che 

Middle Scone Age (about 

75,000 years old). Each shell 

Common (left) and Tropical Bed 

Bugs ( Cimex lectularius and C. 
hemipterus) are making an 

unwelcome comeback in 

Australia. 

has a hole in exactly the 

same position near the lip, 

and microscopic wear marks 

are consistent with rubbing 

against threaded string, 

clothing or other beads 

(Science 304: 404). The shell 

beads are larger than, and 

distinct from, che more 

modern beads found in 

higher, younger levels of 

the site (less than 2,000 

years old). 

Some archaeologists 

remain sceptical that the art 

of bead manufacture can be 

so old. l3eads are for 

decorative display and 

indicate the ability co 

construct symbols, which 

(like art and language) are 

diagnostic indicators of 

modern human behaviour. 

The discovery of Middle 

ROYAL EXCHANGE HOTEL 
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Stone Age be.id, 1, 
i111port,111t (,111d 
co11tro\'er,i,1I) bec1me Lhey 
.ire over 30,()()() )'l'.lr'> older 
th,m other be.id, found in 
Afi-ic.1 or ,lll)'\\'here cl,c 111 
the world (sec "Origin.ii 
I lippie," . .\',1111rc· .--l11sr. 
Spring 2002). Until 110\\'. 
he.id, h,1,·c been ,hsoci,ned 
\\ ith the .1rgu111c11L for ,1 l.1te 
(abouL .+S.OOO-ye.1r-old). 
r.1pid .1ppe.1r,111Cl' of Ill Odem
hulll,111 beh,l\'iour. lf73.000
ye,1rs 111,1rks the first
.1ppe.1r.111cc of be,1d,. then
111odcrn hum,l11 beha\'iour
,1rme gr,1du,1lly- or Jmt
,t.dlcd fi.)r 30.000 ye,m.

Either \\·ay, it i, puzzling 
,,·hy 131ombo, C.iw. 011 the 
,outhern tip of Afric.1. i, ,o 
unique. For this reason. 
,1rch,1eologists ,l\\',tit \\'iLh 
llluch i1ncrest the cL1tes of 

pm,ibly even older mtrich 
egg,hell lw,id, fi·om 
r,1117a111.1. 

ICF 

When No Means Yes 

W
hen lc111,1le Creen 
Turrie, (Chc/011i11 111ydc1s) 

,uflcr sexu.11 h.1r,1,s111c1ll li·o111 
overe.1ger 11ulc, they h.1ve 110 
recour,l' to .111ti­
discri111i11.1tio11 boards. Ami 
during lll,1ti11g, 111.de Crcen 
Turtle, c111 be quite 
aggressive, biting females 011 
Lhe flipper,, neck ,111d he.id. 
.111d lc.1,·ing wounds th,1t 111,1y 
t.1h· ,c,·er,d week, Lo he.ii.

\X/hy then \\'OUld ,1 fclll,lic
turtle 111,1tc 111ultiplc times
\\'hen ,1 ,inglc 111,1ti11g i, often
,ufficic11L for fc·rtil is,1tio11;; 

Until now. the ,ta11d,1rd
,111\\\·er h,1, been that
111ultiplc p.1ternity benefit,

Mating in Green Turtles can be a rough affair. 

12 

the fc111,de by pmitivcly 
,electing for fiuer ofTspring. 

( othi1;" like a biL of he,1lthy 
,, 

,pcri 11 co111 peti tio11 1) 
I lowcver, P,1tr ici.1 Lee .111d 
Cr,1e111c I lay, (UnivcNL)' or 
W.1le, Sw;111sc.1) m1died
fi.:111alc Creen Turtle, ,111d
Lhcir oil�pring ,ll A,ccm1011
l,l.111d, .1ml found Lh.iL
111ultipJc lll,lti11g did llOL
sig11ific11nly be11cl1L ofl�pring
,urviv.d (e,\'.·I.S I() I: (l530).
In f:ict, ,,111d qu,1lity had ,1
111uch grc,ncr i111p.1ct 011 Lhc
proportion of young th,ll
,ucccssli.illy left the nc,t Liw1
whcLher or not the young
were ,ired hy one or more
111.ilcs.

The rc,e,irchcr, ,u,pcct
rh.1t fc111ales will gencr,11ly 
.1void m,tting more th.111 
011cc. l3ut i( Lhc cmr of 
re,isting ,1 111.1lc\ ,cxu,11 

,1d\'a11ce, 1, greater than the 
cost 01111ati11g, female-, will 
·'111,1kc the bc,L o(a badjob"
,rnd give in to Ill.tic prc<,,urc. 
It ,ce1m Lh,1t multiple
p,1ternny 111 Crcen Turtles is
rhc result of male coercion,
where lc·111.1lc, have found it 
e,1,ier Lo ,.1y )'L', Lh,111 lO put
up a fight.

-lt.l3.

Screaming Squirrels 

0 111\' in my \\'l)l',t 
111ghu11.1rl''> do I ,crea111

,llld 110 \OUlld COlllC\ Olll. 

But ,0111e ,qu11-rel, do this 
C1irly frequernly, ,111d to 
;1pp,1re11tly good effect . 

Rich,ird,011 \ Cround 
Squirrel, (S11cm1ophi/11s 
rid1,mlso11ii) produce audible 
al.1r111 c.111, to ,1lcn orher, 
of danger. ,olllct1111c, ,ll 
comider.1blc ri,k to 

'-/\IURI �U\IR·\11\ \LJIL,\1'- 21111; 



Silent but deadly: a Richardson's Ground Squirrel emitting an ultrasonic 

warning call. 

themselves. !Jut David 

Wilson and James f-L1re 

(University of M:rnirob:i) 

beca,ne curious when they 

noticed some squirrel� with 

n1ouths wide open, looking 

like rhcy were giving off an 

alarm call, yet only emitting 

faint rushes of air. So they 

n:cordcd both the audible 

and so-called 'whisper' calls, 

:ind found rhat, unlike the 

audible call with a frequency

of8 kilohertz, the whisper 

call was 111ade up entirely of 

ultrasonic frequencies (above

the level of human hearing) 

with the dominant 

frequency just under 50 

kilohertz (N11111re -1-30: 323). 

To investigate the possible 

function of the ultrasonic 

call, the researchers recorded 

and played back whisper 

calls to squirrels, as well as 

three control calls (general 

b:ickground noise, the 

audible call, and :i pure tone 

that matched the dominant 

frequency of the whisper 

call). Both the audible and 

ultrasonic calls produced an 

increase in vigilant 

behaviour, but the audible 

call evoked the strongest 

response, causing many 

squirrels to run for cover. 

Ultrasound, besides being 

inaudible to humans and 

also many rodent predators, 

peters out very quickly and 

is highly directional. 

Perhaps ultrasonic calls arc 

used only to warn specific 

:inimals close by, without 

drawing attc11tion co the 

caller. 

-C.H.

Extinction's in Your Genes? Extinction, it seems, is part

of life. Almost all species 

that have ever lived h;wc 

become extinct. Now a 

co11troversial new idea 

suggests that extinction may 

be controlled by an internal 

clock in every species, and 

that a species' time is up 

when the protective caps at 

the ends of the 

chromosomes-called 

tclomeres-gct too short. 

Scie11tists have bee11 

grappling with the issue of 

'background' extinction for 

1nore th:in a century: 

dramatic mass-extinction 

events like the one that 

killed the dinosaurs account 

for only four per cent of 

now-extinct species, so 

what killed the rest? 

R.einhard Stindl (Institute of 

Medical Biology in Vienna)

thinks he has the answer U.

Exp. Zoo/. 3028: Ill).

Each time cells divide, 
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Where Are All Our Big Carnivores? 

To most people, it's a relief Australia has no big

mammalian meat-eaters. But for biologists,

the continent's celebrated shortfall of marauding 

carnivores has been one of prehistory's perennial 

puzzles. 

Through his 1994 bestseller The future eaters, 

renowned mammalogist and palaeontologist Tim 

Flannery garnered popular support for a theory 

that blames it largely on poor-quality soils. The 

impoverished state of the Australian continent, 

it's been speculated, limited both diversity and 

body size of plant-eaters, which in turn restricted 

the types and size of carnivores that fed on them. 

Support for an alternate hypothesis now comes 

from Stephen Wroe (University of Sydney) and 

colleagues, who compared the South American 

and Australian continents during the past 25 

million years (Proc. R. Soc. Land. B 271: 1203). 

For tens of millions of years these two 

landmasses shared many significant features. Both 

were large and isolated with a carnivorous fauna 

dominated by marsupials. When they looked at 

body sizes and numbers of species, the 

researchers found that the diversity of warm­

blooded carnivores in both continents was 

comparable. But allowing for South America's 

much greater area, diversity in Australia was, if 

anything, greater. 

Things changed three million years ago with 

the collision of the North and South American 

plates and the formation of the Central 

American land bridge. A southerly migration of 

huge placental mammalian carnivores followed in 

an event known as the Great American Biotic 

Interchange. From that point the diversity and 

size of South America's carnivore complement 

rose rapidly. In Australia, argue Wroe et al., the 

status quo was maintained primarily by 

geographic isolation. If correct, this means that 

attempts to explain Australian biodiversity must 

first properly account for our island status before 

invoking factors such as productivity. 

telornercs are not copied 

completely and gradually 

become shorter. However, 

according to current ideas, 

the enzyme telomerase 

rebuilds the telomeres in 

germ cells (eggs and sperm), 

which means the offspring 

would inherit constant 

-K.McG.

telomere length. Stindl 

questions this and proposes 

that telomere do in fact 

erode steadily with every 

generation, thus acting like 

a species clock. 

After many generations, 

diseases related to 

chromosomal instability or 

13 
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QUICK QUIZ 

1. I Vhic/1 1/ICl'C
do111csticnted_first: Dogs
or Cars1

2. I Vhar do yo11 ml/
SOIi/id 1/1(1/!('S (/1(1/ /1(1/JC
a _fi·cq11e11cy c!f ewer
20,000 l-lm;::1

3. /11 111/1ic/1 /-111stmlia11
'rnre do Be1111cff 's
I 1/allabies li11e? 

4. I V/1(1/ rype cf a11i111al is
the 11c110111011s Gita
,\ lo11srcr?

5. /-/0111 111all)' species of
(/'()/II a/'(' 1/a(i/JC (0
A11srmlia?

6. 11/hich /1(//ional park
has the si11,{!le-k110111n
1/Jild pop11/atio11 of
.\'orrhem I-fairy-nosed
I Vo111bars?

7. I l/fl(1f l/(1ppe11s to rhe
nose of a Lion as ir J!.Cfs
older (besides geffi11J!
b�e_gcr}'

8. Do scal,orscs l,(1/Je
srnles?

9. ,\'a111e rhe ,{!ree11

/1�{!111c1lf 11scd by planrs
ro photosyntl,csise.

10. I 11/1ich rwo 11/anets

.flank J11piter in rheir
orhir ahclllf rl,c S11n?

(Ans11,ers o,r pa,{!C 79) 

limited tissue regeneration, 
like cancer ,111<l 
immunodeficiency. ,,·ould 
become common. 
ulti111atcly rc,ulting in ,I 
population crash. 

Stindl ,ays <,uch a process 
of attrition would explain 
why tclomcrc lengths vary 
so grc.1tly between specie,: 
,omc bird tclo111crcs arc up 
to a million I) A base pairs 
long, while humam feature 
only I 0.000 or �o base p,1irs. 
All of which beg, the 
que rion, how long have we 
got? 

-R .. S.

Testing the King's HeadYou might think that the
l< ing of the Dinosaurs, 

which made a living by 
chomping on other 
dinosaurs, \\·ould h,we a 
pretty mongly built skull. 
l3ut many of the larger 
bones in the skull of 
'/j1m1111osa11n1s rex were 
loosely connected to each 
other, with flc,h binding the 
,kull r,1thcr than rigid bone­
to-bone contacts. 

D,1magc to prey inc.liG1tc, 
that 7)'m1111osa11rns rex \\'.1'> ,1 

·puncture-pull' feeder. Fir,t
the teeth were ,lammed
deep into the prey in a
bone-crunching bite, then
the head was pulled back.
ripping the prey apart. Thi,
would ha,·c exposed the
skull to enormou, ,n-cs�c, in
the ·puncture· pha,c.
followed by equally
cnor111ou, force, in the
oppmitc direction while
'pulling·. So could T rcx\
loo.,ely connected ,kull have
withstood the rigours of

'puncture-pull' feeding'
Emily R.ayficld 

(Cambridge University) ,aw 
this a, an engineer ing 
problem and ,o �he decided 
to apply ·Finite Element 
Analysis' (FEA) to the King's 
head-a method normally 
mcd to analy'>e stresses and 
str ,1im on bridges ,rnd other 
,cructu

rcs (Prot. R. Soc. Lo11d
B271: 1-+:il). 

It turm out tlur the 
p,1L1eopugili,r /1c1d to have 
flc,hy. i111pact-ab,orbing 
connections between the 
bone, of its '>kull. While 
some bones such ,is the 
na,als were p,1rticularly 
heavily built to withstand 

The large bones in Tyrannosaurus 
rex's skull were only loosely 
connected. 

co111prc,.,1on and '>hcarinn
t,• 

the conneccioll', bct\\·een
bone, were nccc.,,ary to
rc,1,t tem1om ,1nd dissip,ire
bonc-,h,mering lo,itk 

1 n '>hon, 'fj1ra1111os,11m1s rex
p,mcd the FEA with flymg
colour,. It, ,ccm1ngly fragile
,kull \\ ,1, acw,dly '>Upcrbly 
adapted to the 1nurdcrom 
force, encountered du

ring 
dinner. 

-PW.

Fairv Circles 

S incc the carh· 1970, 
,cicmi,t, h.1,-c been 

putzlcd by the ,1ppcar,rnce 
of'fa1ry circle,· on the 
wc,tcrn coa,t.1! edge of 
Afric.1\ ,1mib l)c.,erc. 

he,e ,hallo\\" circular 
ticpre.,,ioll', of con1pletely 
b,1re '>,rndy ,oil arc between 
t\\·o ,llld ten metre, aero,, 
and <,urrounded by lmh 
pcri111ctcr, of t,11] gr.mes. 

Earlier work had 
di,countcd fungi a, a 
pm,iblc came of the bare 
patchc,. and. ,ccking a 
definitive amwcr to the 
question of wh,lt c.1uses the 
fairy circles. Crete! van 
Rooyen (University of 
Pretori.1) and colleagues pur 
the three remaining 
theor ic,-radioactive soil. 

toxic plant by-product an<l 

tcrn1ite,-to the test U- Arid 

E11111·ro11111c11ts 57: 467). 

n .. adioactive ,oil wa 

quickly di,misscd after 

,ample'> were lab-tested and

found to be ncgati, ·e. 

Then ,·an R.ooyen · ream 

collected earth from 

undcrnc,1th the poi,onous

111ilkbll',h plant l:11phorbia

d,1111,1r,111,1. which often grO\\'l

in the ,·icinity. ,I'> "·ell as

from the barren centres and

]Li',h edge, of ,e,·er,11 circle·

When grass ,ecc.l, "-ere so\\·n

�AIUIU t\L'SIR>\111\ \Gfl;\I'-' ,; 



A 'fairy circle' in the Namib 

Desert. What causes these 

mysterious bare patches? 

in the ,oil samples back in 

the lab, the plam, withered 
011 the soil taken from 
within the circle,. yet 
flouri,hed on ,,1111ple, from 
the perimeter and beneath 
the milkbmh. eliminating it, 

le toxim as a cause. 
Finally the tc,1111 excavated 

deep trenches in a bid to 
determine whether termite 
activity had anything to do 

� \\·ith the circles. It had been
thought that pcrhap,
termites consume all of the
,eed within the circles,
le,n-ing nothing to
germinate. but although
termite, were found nearby,
there was no direct evidence
linking the two.

The study attracted a 
flurry of attention and one 
,uggcstion. th,1t the circles 

could be the result of 
residual effect, of toxic ash, 
may bear further 
investigation. 13ut for now, 
the researchers say, we'll just 
have to blame them on the 
fairies. 

11 

UOW's Faculty of Science is one of the strongest research intensive 
faculties with an international reputation in research and teaching. 
A distinctive feature of this faculty is the close connection between 
forefront research and undergraduate teaching. 

The School of Biological Sciences has broad research interests ranging 
from molecular genetics and biotechnology to community ecology and 
evolutionary biology. It has modern laboratories and shared access to 
a wide range of other leading-edge instrumentation and facilities. 

An opportunity currently exists for a Lecturer or Senior Lecturer 
in immunology, cell biology, molecular biology or microbiology with 
research experience in any area of immunology and with research 
interests complementing those of our academic staff. You will 
have opportunities to collaborate with leading clinical and medical 
research groups. 

You must hold a Ph.D. and will be expected to teach in areas including 
immunology, cell biology and biochemistry and to supervise honours 
and post-graduate students. Tertiary teaching experience is highly 
desirable. A demonstrated strong track record, excellence in research 
and potential to attract external research funding are essential. 

A full Position Description outlining the Selection Criteria is available 
on our website. Please address the criteria specified in the position 
description from our website. For further information please contact 
Associate Professor 8111 Buttemer on +612 4221 3013. 

As women are under represented in the academic stream, suitably 
qualified women are encouraged to apply. 

Applications Close 20 March 2005 Quote Rei No: 21132. 

how to apply: Please visit our website http://employment.uow.edu.au/ 
to submit your application onhne, to find out more about 
this and other positions in the Faculty of Science, and to 
learn more about UOW. 
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Drumming up Sex 

T
he lu,ty atmosphere on
Mexico's Isla Isabel 

reaches fever pitch as 
hundreds of Magnificent 
Frigatebirds (Frrgata 
111ag11ifice11s) come to roost for 
the annual mating season. As 

females circle low over the 
rookery ,  the males crane 
their heads to the sky to 
show off their scarlet­
coloured throat pouches, 
infJatecl like heart-shaped 
balloons. The raucous males 
vibrate their wings rapidly 

ECOTOURISM 

CABINS 

for Sale or Rent 

Due to the acquisition of our own 

wildlife refuge, we are offering for 

sale two cabins in superb locations 

for enjoyment of Australia's natural 

beauty and bird life. 

The cabins are immediately 

adjacent to Barrington Tops 

Wilderness area. and Girraween 

National Park Both are in superb 

settings that cannot be built out. 

T hey are walking distance to the 

national parks and no other 

accommodation can be closer. 

If you wish to try before you bu� 

and earn an income from your 

investment. the cabins are rented 

when not in use through a 

management company. 

T hese cabins are excellent quality 

and value at $175,000 each. 

Contact us direct for more details 

at sanctuary_hill@bigpond.com 

or phone 0411 422 943.

15 



I 
L_ 

.rnd woo rhe fclllales wirh 
loud clicking .rnd drumming 
sounds. 

Females hold the balance 
of power as they make up 
the minority of the breeding 
·olony. With so many 111ales

to choose from, they can
. 1fford to be fussy. Vinni
M,1dsen (Universidad

.icion.11 Aur6noma de 
M.:xico) ,111d colle,1gues h,we 
been studying the island's 
fr igatebirds and found chat 
only 55 per cent of males an: 
successful at finding ;1 111atc 
("11,c Condor I 06: 156). 
13ecausc the birds arc 
111onogamous, this has lllajor 
consequences for those who 
miss out. As ,1 result, males 
n1mt 1n,1ke every effort to 
. 1dvcrrise rheir vigour with 
an ,menrion-grabbing 
,1udio-visual presentation. 

It appears rhat fe111ales 
select 1nalcs predominantly 
on the size of their throat 
pouch. The bigger the 
pouch, the sexier the bird. 
To 1nake sure felllales know 
just how enormous their 

innarcd pouches arc, the 
males produce a sequence of 
deep, loud drumming 
sounds th,n resonate in the 
.iir-filled s,1c. Madsen and 
her team have been able to 
record these signals and 
co1nparc them to pouch 
size. The results show birds 
with larger pouches produce 
lower-frequency drumming. 

The rese.irchers believe 
the birds arc using sound to 
enhance the visual signal, 
just in case the flying females 
crn't 1nake out the size of 
their assets. A reverberating 
and bulging red pouch 
means the female both sees 
and hears her suitor's 
111essage, loud ,rnd clear. 

-K.H

Globe-trotting Dinos 

A
s rhe Mesozoic Er.1 dre\\·
to .1 close, the ,1ncienr 

southern superconrinent 
Condwana resembled ,1 pizza 
being pulled imo irregular­
shaped pieces. The question 
that has bugged geologists 
and palaeontologists for 
years is the sequence of chat 

break-up into the separ,ltc 
comincms and islands now 
known ,1s Africa, South 
America, India, Antarctica, 
Australia and Madagascir. 

One group of dinosaurs, 
the predatory abclisauroids, 
suugcsted that Africa wa� the 
fir;; piece of the pizz.1 to be 
isol.1tcd fro111 the rest. Fmsih 
of abclis.lllroids lud been 
found in Cn:t,1ceom-,1ged 
deposits in India, 
M,1d.1g,1sc.1r ,md South 
America, suggesting that 
they could roam between 
these now separate 
Lmd1nasse, via Antarctica. 
Their absence frolll Africa 
supported ,111 ·Afric1 First' 
lllodel of the 
superconrincntal split­
abelis,1uroids wercn·c in 
Afric.1 becau,e it had 
become isol.ired by sea\\·ays 
by the srarr of the 
Cretaceous. 

Now three ,1bclisauroids 
(or their possible 
antecedants) have been 
described from 1ger, 
putting Africa back in 

contact with its Condwanan 
,ibling, (Pror. R. Sor. Loud. 
13 271: 1325). The finds 
,p,rn three different 
,tr,irigraphic lcvcb of the 
Crctaceow, Period ( I .+5-65 
1nillion yc,irs ,1go), from 
clme to its beginning until 
,1lmmt its end . 

P,1ul Sereno (University 
ofChic.1go) and colleagues 
suggp,t ,1 Lrnd bridge ,1cross 
the L'111bryonic South 
Atlantic Occ.in (connecting 
The Ivory Co.1st and Chana 
to the north co,1st of 13razil) 
rc111aincd for some 30-50 
1nillio11 ye.1rs longer than 
previously thought. This 
connection allowed ,rni111,1ls, 
including the abelisauroids, 
to migr,He bet\\'ecn Africa 
.1nd South America until it 
fin.illy collapsed around 
90-1 ()() 1nillion years ago in 
the middle of the 
Cretaceous Period. 

Two other Lrnd bridges 
co1rnecring India ,rnd South 
America to Antarctica ,1re 
thought co h,1\'e broken up 
ar ,1round the s.1 111c ci111c. 
So. r,1ther than ,1 11 ·Afr ic,1 
First' bre.1k-up sequence. 
Sereno suggest, ,1 ne,,· ·pan­
Condwanan' model for rhe 
fin,11 derni,e of the Cre.H 
Soutl1L'rll Lind. 

-PW.

I Can't Believe It's lBogl 

Boner 

W
e .111 kno\\" char
lcfro\'ers C,lll end up in 

rhe fridge longer ch,11 1 rhey 
should. The s,1111c ,1pplied to 
pe,1t bogs . These cool. 
oxygen-poor s,,·,1111pLimh 
were used as ,1 kind of 
prehi,toric rcfriger.1tor 
where locals buried food on 
wooden trays or ,,-r,1pped in 
leather p,irchment. One 
such fr)odstuff ,,-.1s a waxy 
subsc,1 11ce called ·bog 
butter·, which. like an old 
cheese, reputedly i111proved 

Male Magnificent Frigatebirds inflate their throat pouches to attract females. with .1ge. According ro 
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The discovery of Cretaceous labelisauroid dinosaurs, including Rugops primus, in Niger means that Africa was not the first continent to break away 

from the Gondwanan landmass. 

Sallluel Burler ( 1612-1680), 
in his bawdy satire l-l11dibms, 

'·butter to eat with their hog 

was seven ye,1rs buried in a 

bog ... !Jut the actual recipe 

\\'as apparently lost, for until 

recemly no-one knew for 

sure just what anilllal 

produces \\'ent into it. Was it 

literally butter (milk fat), or 

was it callow (body fat) from 

anim:il carcasses? 

A team of researchers led 

by R.ichard Evershed 

(University of Bristol) 

investigated nine bog butters 

from the National Museum 

of Scotland, the oldest of 

which was about 1,800 years 

old. They looked at the 

structure of the fatty 

components and their 

carbon-isotope composition 

and length of the carbon 

chains, and compared these 

with artificial bog butters 

made in the lab under 

:1naerobic conditions from 

either 111uccon fat or mutton 

butter. The results show chat 

,ix of the archaeological 

specimens were derived 

from dairy produce,, while 

the other three were 

composed of body fat (The 

A1111/yst 129: 270). 

So now we know both 

butter and body fat from the 

bog were served up on 

coccish cables, but were also 

sometimes forgotten-left 

in the fridge way beyond 

their use-by dace 1 

-n .... F

Turkev Tactics 

T
hrough the well­

documented 

phenomenon of 

'imprinting', most birds 

learn co recognise their own 

kind by observing their 

parents upon hatching. 

However Australian 

NA'! UKE AU�-, ltAI IA AU l'UMN 21111.'i 

This large alder keg of bog butter, 1.4 metres high, was found at Glen Gell 

in Scotland, and dates from the early 1800s. 
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An Australian Brush-turkey chick 

emerges, alone and unassisted, 
from its incubation mound. 

13ru,h-turkey chicks 

(Ala111n1 latlw1111), like other 
young in the unusual 

meg,1pode family, enter the 
world without any relation1 

,1rou11d to teach them life's 

tu11da111e11tals. Mothers 

deo111p ,0011 afrer laying 

eggs imo a mound ot 

rotting org,rn1c matter, 

where incubation is driven 

by the he,lt or 

deco111pmitio11. Fathers stay 

longer co tend nests but they 

have nothing to do with the 

chick, once they hatch. And 

chick-. normally don't 
encou1Her ,ibling, ,traight 

,1frer h,itching because they 

emerge at different times 

,111d quickly leave the nest co 

hide fi·om potential 

predator,. 

They ,urvive despite the 

Lick o( pmrnatal attention 

by entering the world 

co11,ider,1bly more 

"- \ I U JU \ L \ I R \ I I \ \ Li I L \I' 2' 11; 



Long symmetrical tails might be sexy for Barn Swallows in Europe, but not necessarily in North America. 

de,·eloped and c;ipable of 

self-care than most other 

birds. l3ut they evemually 

form groups with chicks of a 

si111ilar age, indicating they 

can recognise their own 

kind. To understand how, 

Ann Goth and Christopher 

Evans (Macquarie 

University) exposed 

hatchlings to the controlled 

behaviours of life-like 

robotic chicks wearing 

feathers and skins from birds 

that had succumbed to 

nawral deaths (J. Exv Biol. 

207: 2199). 

When the 111echanical 

chicks were pecking, the real 

chick joined them, 

mimicking their behaviour 

and even trying to steal their 

food, but they largely 

ignored robots performing 

other actions. And it wasn't 

only the eating action that 

attracted the chicks. When 

UV light was removed from 

the pecking robots, they 

failed to incite much 

interest. 

The researchers believe 

111egapodes may be born 

with an innate ability to 

recognise a special UV signal 

emitted by fellow chicks. 

This may be invisible to 

potential predators and only 

recognised by other chicks 

when co111bined with the 

action of eating. 

Sexual Selection 

and the Citv 

-K.McC.

T
ypical. You put all that

effort into growing a 

beautiful long, sy111111etrical 

tail, only to discover that 

tails are, like. so last season' 

The elongate tail strea111ers 

of the European Barn 

Swallow (f-lirt111rfo wstira 

rt1srirn) have long been held 

up as a classic exa111ple of 

sexual selection. Longer, 

111ore sy111111etrical tails offer 

both 111ale and female 

swallows a reproductive 

advantage. 13ut apparently 

NATUll..E AUS l'RALIA AUTUM 2005 

this is one more case where 

European fashion hasn't 

translated very well across 

the Atlantic. 

R.ebecca Safran and Kevin 

McGraw (Cornell 

University) studied North 

American Barn Swallows 

(H. r. crythro,�astrr) in New 

York. They captured male 

and female swallows during 

the first two weeks of the 

breeding season and 

111easured the length and 

symmetry of their tail 

stre:imers. They :ilso 

removed a few of the rust­

coloured feathers from each 

bird's thrmt, breast, belly 

and vent, and measured how 

bright they were. They then 

determined when pairs 

began breeding, how many 

times they nested, and the 

number of chicks they 

fledged. 

When they analysed the 

data, they found that, unlike 

in European swallows, tail 

length and symmetry had 

little effect on the onset of 

breeding or reproductive 

success. Feather colouration, 

on the other hand, was 

correlated with both-more 

colourful birds tended to 

breed earlier and more often 

and to have more offspring 

(Bcl,av. Ecol. 15: 455). 

The researchers suggest 

that this sort of geographic 

variation in sexual 

signalling-animals in 

different regions finding 

different things se>-.y1-could 

lead to the divergence of 

populations, which in cum 

could lead to speciation. 

-C.T.

FURTHER READING 

References for the stories 

that have appeared in this 

edition of Nature Strips 

are available online: 

www.natureaustralia.net 
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THE 13A KYARD ATURALIST 

ertis rl liPS 
il11c,:f1sl1 as a ,{!ro11p are about I 00 111illio11 years older tha11 rl1e

di11oso11rs, 111aki11,(! tl1c111 seriously h({!-ti111c li11i11,{! lc:{!e11ds. 

J 
I !Al 1)0 Sm. CJ If+ l�..JCI !AIU). 

Dorian Gray :md ,l silver­
fish have in com111011) If 

you were tempted to say 'the closet·. 
you would be heading in the right 
direction. but the less scurrilous con-

Silverfish 

Classification 

Order Zygentoma, 5 families, -470 

spp. worldwide, -34 spp. in Aust. 

Identification 

Soft, semi-flattened, often cone­

shaped, up to 2 cm long. 

Commonly covered with delicate 

scales. 'Tail' of 3 long bristles 

(abdominal cerci and terminal 

filament); 2 long antennae on head. 

Fast running; do not bite or sting. 

Habitat and Distribution 

Worldwide, with a few pest 

species. Found naturally in leaf 

litter, under logs, rocks, but around 

humans in furniture, books, sinks, 

cupboards, linen presses. Need 

dark humid hiding place during 

day. 

Biology 

No 'grub' stages (metamorphosis); 

all juveniles look very much like 

adults. Pest species eat paper, 

glue, clothing, book bindings, 

wallpaper past, photographs, sugar, 

flour, cornflakes. Themselves eaten 

by spiders. 

nection I had in 111ind was to do with 
the paradox of being ancient. yet look­
ing young. 'ir Cliff and Dorian Gr:1y 
have clearly held rheir own in the per­
petual-youth stakes, bur where docs the 
silverfish fie it) 

Well, in spite of its slick-back appcar­
,rnce. the silverfish is really, like each of 
the other two, a living fossil. The ento­
mologists cell us that silverfish (zygcn­
ton1,rns) closely resemble the first 
insects char ever existed; that their order 
bridges the gap between wingless and 
winged insects. Their look-,1likes arc 
cast in rocks that go back to the Car­
boniferous Period (300 111illion years 

They will even feed 

on nylon stocki11gs
1

low in starch but loaded 

with delicious residues 

of human oil and the 

flakings of leg 
and crutch skin. 

ago), and their actual bodies arc not 
uncommon 111 - Hl-million-year-old 
an1ber-that exudate of pine trees 
responsible for fuelling the movie
"Jurassic Park". 

These days, given the dino111ania
dru111111cd up by that 111ovic, if you
found a small dinosaur livin<r in your
linen press, you'd probably pl� up with
scams on the tea towels and some chew

BY STEVE VAN DYCK 
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mark, .1round the edge'> of the door. 
l3ut wh.1t do you do when you sec a '>il­
verf r,h between the doilie,' You flip it 
onto the floor .rnd ,qu.1,h it. Funny 
chat, bec.1ll',e ,ilverfi,h .1, a group arc, in 
fact, about I 00 million year'> older than 
che dinmaurs, making them seriomly 
big-time living legend,. 

And ,ilverfrd1 look '>O prehi,toric. 
Take a trilobite, cover it with delicate 
silvery ,cale'> ,rnd ,trctch it. ,111d you've 
got a ,ilverfi,h. And it doc,n't take 
much im.1gi1ution to picture them 
skidding .iround the eye.id'> and gink­
goes th,1t form the b,1ckdrop of jmt 
about every dino,.wr diorama ever 
created. 

l3ut in a biz.11-rc twi,t, mcmion the 
\\'Orld 'ginkgo' (thmc 111aidcnhair trees 
of the J >crmian. ::no million yc:m ago). 
and you'd ,cc the silvcrfi,h scuttling for 
cover. For gc11er,1tiom the incredibly 
acidic leave'> of the ,olc-,ur\·iving 
Ginkgo specie, (Ci11k,�o hiloba) have 
bern pre,'>cd in'>ide boob \\'ith the 
express purpose of prevcming ,ilverfish 
from e.iting the p,lgL''> ,111d their binding. 

Thac·s bec.wse silvcrfi'>h arc browsers 
and a few e11tcrpri,i11g cmmopolitan 
species h.1ve prchi,toric appetites char 
make libr.1ri.111< h,1ir, ,tand 011 end . 
They arc c.1rbo fre,1ks feeding on paper 
and fabric. heirloo1m ,rnd \\·orks of an. 
onionskin ,rnd celloph,111e. and getting 
their protein from the glue on book­
bindings ,111d w.dlp.1per. They will even 
feed on nylon \tocking,. notoriously 
low in starch but lo.1dcd with delicious 
residues of hu1mn oil and the flaking, 
of leg and crutch skin. Whil e  what rhey 
really like is p.1per. it's what's on rhe 
paper (the glaze or sizing) that practi­
cally bring\ them unstuck with 
desire ... st arch. dcxtrin. casem. gum 
and glue. 

Although Austr.1li,1 has 3-+ species of 
silverfish that most of us never see 
because they live under bark or insid e 
ant nests, around 99 per cent of the lit­
erature on silverfish is devoted to get­
ting rid of one or two introdu c ed 
species (for exa111ple Lcp is111a saccl,ari11a).

Traditionally, the slimy extract from rhe 
bulbs of English l31ucbclls (Hyaci111/,oides 
11011-scripia) was used not only to starch 
Elizabethan collar ruffs and cure 

snakebite, but to m,tke ,l bookbinding 
glue whose toxic n.1turc repelled silver-
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fish. And Cost111ary (Chrysn11//1('11111111 

bc1/sc1111i1<1). an .iromatic herb of the ,Vitcr 

family, was .1lso known as '13iblc Leaf' 

bcc.1usc when its tansy-scented leaves 

were used a, book111arks in bibles they 

protected the paper from attack by sil­

verfish. 

These days more aggressive insecti­

cides arc used, but while some people 

still m,1i11tai11 that Epsom salts, whole 

cloves, ced,ir-,cented balls and strongly 

smelling soap work in the closet, others 

arc ju,t h,1ppy to leave a little bowl of 

irresistible icing sugar in the bath or 

sink. then run the hot water when they 

find ,ilvcrfish tr;1ppcd there (silverfish 

have clawed feet, not the 'sticky' feet of 

more advanced insects, so they can't 

crawl out). 

Bue before you kill, chink twice. You 

111ighc be throwing away your only 

chance at i111111ortality! If you can catch 

them. you might like to cry a little 

cxpcri111c11c.1tio11 that could sec you in 

the same wrinkle-free camp as Clif
f 
and 

r Dorian. According co !dries Shah, 

It author of Oric111<1/ 111a.<1ic, the Chinese 

believe chat in silverfish may lurk the 

very source of the fountain of youth: 

"A silvcr-colorcd insect. .. is captured. 

and made to cat a piece of paper upon 

which the characters Shc11-Hsic11 have 

been inscribed. This formula, signifying 

'immortal-spirited'. will, it is thought, 

caus<.: the creature's body to take on 

111ulti-color hues. Anyone eating the 

prepared ,ilvcrfish will then be protect­

ed from death for <.:vcr."

l To be fair. the recipe comes with the

warning chat "it may cake months of

experiment before a suitable fish be

found. whose bodies will react correct­

ly, and will di,play ,everal colors."

Just in case you were tempted to rush 

out and breed silverfish co speed up the 

turnover of the 'multi-hucd', remember 

chat, while they live for up to five years, 

they arc wry slow breeders. Females 

might lay only about 20 eggs over their 

entire lives and it's probably the hic­

and-miss complications of silverfish sex 

chat contribute co their low fecundity. 

The male hides little takeaway pack­

ages of sperm (spermatophores) around 

the place and entices the female co walk 

past chem. When one of chem comes in 

contact with her genital opening it 

bursts, inseminating her. She then rips 

NATURE AU\/ llAI IA AU rUMN 20ll:i 

Silverfish are living fossils, resembling the first insects that ever lived. 

off the empty spcrmatophore and cats it. 

And that's what's kept silverfish going 

for 300 million ycars1 lean, simple and 

old-fashioned, but with everlasting 

implications. For me, I'll be cr icking a 

handful of the little silver wowsers co 

fea,t 011 the sealed section of a Cos1110 

mag upon which the characters Shc11-

Hsic11 have been inscribed. With any 

luck, that'll bring a rosy blush to one or 

two. And when it docs. I' ll cat 

my ... well, not to give away any secrets, 

but it won't be glitter I'll be brushing 

off my lips 1 D 

FURTHER READING 

Slw/1, I., I 968. Oriental magic. Octn,Qo11 

Press: Lo11do11. 

S111it/1, C. & lllntso11,J., 1991.
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The insects of Australia .. \/c//)()11n,r 

l l11i11crsi1y Press: .\ fr/bo111-11c.

S111itl,, c.' I 998. Z)'.(!Cll/0111(1 

(Thysn1111m). Pp. 7-20 in Zoological 

catalogue of Australia. Vol. 23, ed. by 
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RARE & ENDA GERED 

Tammar Wallabv 
'/ Yl(111ks to 1l1c l/ictoria11 gc11tlc111a11 �- pc11r/1a11t for rollecti11,{! ::oolo,{!iml 

oddities, 011 extinct A11stmlia11 111il/ soon he bo1111ci11,{! /Jack_fj,0111 ohswrity. 

P 
IUOll.. TO EUll..01'1::AN �E'ITLlcMlo I. 
there were ,lt least four subspecies 
of Tam111ar Wallabies (,\lacro1ms 

Cll}!l'11ii) i11 Australia: two on the main­
land (1\/. c. dcrbi(///115 in Western Aus­
tr,1li,1 and .\/. c. c11gc11ii in South Aus­
tralia) and two on Sourh Australian off­
shore isl,mds (.\/. c. dares on Kangaroo 
and .\ /. c. jli11dcrsi on Fli11dcrs). Today. 
only the Kangaroo Island ,rnd Western 
Australian forms re111a1n, however 
moves arc afoot to bring the South Aus­
tralian 111ai11land subspecies back from 
CXtlllCCIOll •. 

Ta111111ars arc one of the smallest of 
the wall,1by family, weighing only five 
ro seven kilograms. They have a dark 
grey-brown coat above, a pale buf

f 
grey 

coat beneath. reddish arms, feet and 
flank,. and a white check stripe. During 
the day they shelter among dense 
shrubby vegetation, to hide from preda­
tors (such as Wedge-tailed Eagles), and 
venture out into open grassy areas at 
night to feed. Across most of their cur­
rent and form r range, the wallabies 
inhabited dense coastal heaths and 
mal ice thickets. 

1:3y the 1920s, the South Australian 
· 111,1inl.1nd' ,ubspccics h,1d become
extinct. W ith the initial development of 
agriculture across South Australia, the 
mainland Tammar populatiom 111-
crcascd substa11tially, as the fragmenta­
tion of habitats increased the amount of
their favoured ·edge' habit;lt. Although
bounties were paid for Tammar Wallaby

skins in 111,111y areas in the late 1800,.
the ,111imals remained abundant until
the early 1900s. when they were still
comidered agricultural pests. Ho\\'cver,

the later cxpamion and i11temificnion 
of agriculture resulted in the destruc­
tion of much of their re111na11t habitat. 

During the same per iod, the Fox 
( 11,lpcs 111ilpcs) became establi,hcd in 
South Australia and predation began co 
take its coll on the wallabies, leading to 
their demise on the South Aum·,1lia11 
111ainl.111d. 111 concr,1st. the IC111garoo 

Ta1111nars 

are one of the 

s111allest of the 

wallaby fmnily
)

iueighing only five 

to seven kilograms. 

hland subspecies co11tinuc, to exist due 
to the presence of relatively large areas 
of remnant habitat and the ,1bsence of 
Foxes fro111 the island. 

Meanwhile, across the Tasman, a con­
voluted chain of events has given the
·extinct' subspecies a second chance at
life. W hen George Grey w,is appointed
Governor of e,,. Zealand (for the sec­
ond time) i11 1862, he purchased Ka\\'au
Island. near Auckland, for his personal
residence. In ,1ccord,rncc with the accli-

BY ANDY SHARP, JASON VAN WEENAN & JULIA BIGNALL 
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matisation lllOvcment of the time. Gre1· 
planted a vast arr,1y of exotic trees a11d 
shrubs. ,rnd introduced nw1y bird a11d 
mamlllal ,pccic, to the island from all 
o,·er the \\'Orld. Among,t his menagerie 

of specie, were zebrJ,. ancelope1. 
Laughing Kooka bu1-r,1s. l3rmh-tJiled 

R.ock-wallabic,. ,1, ,,·ell ,1, Pa rma.
Swa!llp and Tamlll.l!' Wallabic,.

Many of the Australian specie, fou11d 

on l(,1wau Island ,1cbpted well to their 

ne,,· environ111c11t and incrc,1scd 1ub­
stantially i11 number. due co a lack ot 

predation. Thc,c ,pecics ,1rc 110,,· co11-

sidered pcm. and the c,,. Ze,1l,111d 

Dcparc111cnr of Comer\',Hion and tilt' 

n ... cgio11al Council of Auckland ,ire

about to emb,uk on an erJdicJtion pro­

gr,1111 for ,111 introduced ,,·ildlifr on

Kawau lsl.rnd. 
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There are no records of where Gover­

nor Grey obtained his original stock of 

Tam111ar Wallabies. So Andrea Taylor 

(Monash University) and Des Cooper 

(Macquarie University) decided to 

undertake some genetic detective work 

to uncover the source of the wallabies. 

By comparing genetic material from the

Kawau Island and Kangaroo Island pop­

ulations, and taking into account previ­

ous findings that showed ew Zealand 

Tammars were not from Western Aus­

tralia, they ascertained that the Kawau 

Island w<illabie, were indeed from ouch

Australian rnainland populations. This 

rediscovery of a subspecies once consid­

ered extinct prompted the Federal 

and South Australian Governments co 

initi,ice the repatriation of these walla­

bies before they arc eradicated from 

Ni\ I Ulll· J\U'-, I !\.Al Ii\ AU I UM 2005 

Kawau Island. 

A tea111 from the South Australian

Department of Environment and Her­

itage visited Kawau Island in 200-1- and 

returned with 26 wallabies, bringing 

the coral number returned to Australi,i 

co 86. T hese wallabies were held in 

quarantine at Monarco Zoological Park 

before becoming the focus of a captive­

breeding and reintroduction program. A 

trial reintroduction of ten wallabies 

occurred at Innes acional Park. on the 

southern Yorke Peninsula, in ove111bcr 

200-1-. Depending on the succes, of this 

trial, subsequent releases will be made at 

Innes acional Park and another loca­

tion in South Australia. 

Thanks co the Victorian gentleman's 

pencham for collecting zoological odd­

ities and present-day international 

cooperation in conservation, an extinct 

Australian will soon be bouncing back 

from obscurity. 

FURTHER READING 

Tay/en; A. C. & Cooper, D. I fl, I 999. 

.\Iicrosa1elli1es iden1[fy ,\·c11 1 Zealand 

1a111111ar 1/ lallabics (Macropus cugenii) as 

an 'ex1i11ct' /axon. Anin1. Conscrv. 2: 

-1-1--1-9. 

http: //www.deh.sa.go11.a11 I 

biodi 11ersi I}' I ta 111111a r. I, I 111/ 

A 1l)Y HAR.I'. JA�O I VA WEENAN 

A I) JULIA BIGNALL WORK FOil.. THE 

So TH Au�TRALIAN Dl:PART 1IE 1T OF 

ENVlll..O ME T A  11) HERITAGE AND 

AIU INVOI Viol) IN 1111: TAMMAll.. 

R.ECOVERY P11..0Gl1..AM. 

23 



WILD THI GS 

Growing old in the cold 
.So111c 11lc1111s i11 ,'1111orcticc1 arc rcs1riocd to 1/1c co111i11c111 t111!I 

11111y rc1ncsc111 ,111ric11t li11c1\�cs 1/111/ s11n 1il'cd 1!1c ire <\�cs. 

A 
'T,\R( 1 IC I\ I\ 1 l'\1111) 1\\ 11 11 

l.1,r gre,1r \\·iklerne•;-, on E,1rrh.

yet 1110,t of it i, utterly lifclc,,.
lr i, \\·ilderne,, in rhe ,allle seme rhar 

rhe Moon. M,11·, and outer sp,1ce ,1re 
wildernes,. Wh,n lifr there is survi\T, 

only around the rwo per cent of land 
rh,1r i, ice free in ,umlllcr. lll,1i11ly ,1long 

rhc co,1,r. 

I lerc, ,cabirds and ,c,d, arc the olwi­

OU', li\·ing thing,. bur ,lll,111 plarn, ,111d 

,111im,1l, occur ,1, well. Antarctica h,1, 

111orc than �()() ,pecic, of lichen. pill', 
J ()() different lllO',',CS, ,1lrhough 111()',t o( 

rhclll keep ro rhc Antarctic Pcnimul.1. 

the tongue o( l.1nd reaching toward, 

South America. where telllper,1rurc, arc 

lllildcr. Thi, i, al,o home to rhc only 

higher ph1w, on the co11tincnt, a s111,1ll 

gra" (Dcsd1,11111isi,1 ,1111r1roic<1) and rhc 

cu,hion-forllling Antarctic Pcarlwort 

( Co/0!1t111t/111s q11i1c11sis). 
Within Amrr.1li,1n Ant,1rcric Te

rritory 

(-1-0 per ccm o( the cornincnt) pl.111t, do 

bc,t ,iround C.1,cy Station in Wilke, 

Land. whe
re rocky ridge, block ,1ccu­

rnul.1tion of ,lllothcring ,110\\'. One c.1n 

find lllorc rh,1n JO diffcrem lichen,, five 
lllm,c,, a liverwort. around 130 non­

lllarinc alg,1e ,111d a simil.1r nulllbcr o( 
111icrmcopic fungi. Thick turf, of d,irk 
111m, ,111d lichen-cncrmred rock, ,ire \·i,-

BY TIM LOW 
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The colourful lichen Pleopsic/11111 chloropha11um
has a bipolar distribution. occurring widely in 
Antartica, and also in northern Europe and 
North America. 

iblc frolll the ,r,nion windows . 

\m,c, grow lll,1inly 111 damp places, 
mu,1lly on the poor lllineral ,oil<,_ A few 

,1Jg,1e thrive ,1rou11d penguin rookeries, 

bcc.1me they c.111 tolerate the extra 

nutrient,, and they illlp,irt lushness to 

rhe land,c.1pe. There arc abo micro­

,copic algae rh,H grow lllainly in the 

,nm,· ,111d tint 1t red, or,1ngc, green or 

grey, depending upon the ,pecie,. The 

C,1,cy Station area supports around 20 

differellt ',110\\ ,1lgae. 
The 1llicro-alg,1e, particularly cyano­

b,1ncria or blue-green algae, arc 

intriguing bec.1use of the prmpect that 

,illlilar life fi.mm flourished on Mars. 

Evidence ,uggcst, that Mars went 

through four clilllatic epochs, two of 
chelll ,111alogou, to condiriom found in 

Ant,1rcrica rod,1y. Although the fourth 

epoch was extrelllely arid and inimical 

ro life, fo,sil cyanobacteria may lie pre­

served imide Martian rocks. Because of 

thi, emicing prospect, the Mar, Viking 

Progralll, which analysed Martian soil, 

\\'.1, te,ted first in Antarctica. 

Lichem, however. arc Antarctica's 

main plant,. They colonise coastal rocks 

,rnd outcrop,, ,111d ,ometimes grace 

111ount,1im far inland. They survive 

amazing telllpcraturc extremes and 

change, to internal moisture. In u111-
111er they may warm to -1-0° C in the 

,u11. plummeting in wimer to -33° C. 
Some can photosynthesise at tempera­

ture, ,1, low a, 20° C below freezing 

poinr. To avoid extremes of tempera­
ture, wind and dryness, the most 

fa\'ourable habitat for terrestrial life in 

Amarcrica is beneath a thin sheet of 
protective snow. 

A few lichens fare especially well 
around penguin rookeric, because they 
depend on or can tolerate the very high 
level, of nutrierns. Feathers from moult­
ing penguim. and their dung. arc an 
i111porunt <,Ource of nutrients to many 
of Ant,1rcrica \ plants, with colourful 
lichen, often marking out penguin
colonic, ,111d other seabird nesting sires.
Snow l)errels (P<1.(!()(lro111<1 11i 1 1ca) breed in
some 111ounui11 ranges hundreds of
kilometre, i11l.111d. and their wastes sup­
port lichen oa,e, in otherwise empty
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l.rnd,c.1pe,. 11t.irl uc ,01k ,l\\ ,1: li·olll

bird,. ,e.1I, .rnd ,, .Her. C.lll be .1, b.11-ren ,1\ 

the ,.l11d, or the \.1h.1r.1.

i 1chell\ Ill /\11t.1rcuc.1 ,llld other dry 
L'11,·1rn111JJl'Ill'> 111.1� gm" 111cred1bly 

,l<m·ly. /focl/i,1 Ji·1:l!idc1. ,, hich hug, rock 

face, ,o clmely it look, like it h.1, bern 

dr.1" 11 011 "ith ,1 IL·lt pen. gro\\', ,1, ,lo\\'­

ly ,l', ,l 111dli111L'tIT l'\"l'r: i()() ye.1r,. ,lllli 

l.1rge pi.lilt, 111,l: be thou,.rnd, or ye.ir,

old. \rn11e lichell\ .ire b,1rcly ,·i,iblc.

gro" 111g 1n,1de rock, 111 111icrotJ"u1T, or 

in ponHI\ ,.1nd,toJ1e. in the Tr.111,.rnt.1rc­

t1c Mount.1111\. the drJL''>t, colde,t de,ert

Oil l:,,1nh. they hide up to ,l celltillletre

im1de rock,. Alg,lL' ,llld b,1cter1.1 .1l,o

gro" "nl11J1 the porom rock,, e,pL·ci.1l­

ly ,,u1d,tolle,. \\'e,llhcred gr.illitic rock\

or lll.irbk. ,llld .ilg.ie ,urvi\'e belle,1th

tr.111\Juce1ll ljll,lrt7 ,tO!le\.

Sollle pl.111t, Ill Anurnica .ire eJ1de111-

ic (re,tnned to the co11t111ent) .111d 111.1y 

repre,ent ,lllciern lillL',1ge, eh.it ,ur\'i,Td 

the ice .1ge,. Other, ,1ppe,1r 011 high 

lllOUill,llll, f�ir ,l\\ ,lY, ,llld \Ollle .ire bipo-

1.ir. gnm 111g Ill both polar regiom but 

110\\'hcre ill hL't\\·een. The spore, and 

other p,1rt, o( fullgi. lichens. alg.1e .111d

lll()\\e,. C.lll hL' Clrried va,t di,t,lllce, by 

\\ Jlld, ,llld 111,111)' '>f1l'Cle\ 111,l)' iLl\'e 

colon 1,ed (or recololl i'>L'd) All t.1 rcuc.1 

,111ce the la,t ice age. 

Ant.irctic plam, f�1cc li111ned thre,ll\ 

li·o111 people. Slo\\'-gro\\'111g 1110\\e'> ,llld 

lichen, arc c.i,ily d.1111,1gcd by clu111\y 

\\ .dkcr, ,llld ,cicnti,ts a f<.lotpri Ill 111,1y 

rc111.1ill vi,iblc tc.Jr decide,. ii" the ,trong 

"1J1d, do llOt erode the d.1111,1ged pl.u1t, 

colllplctely. ill co.1,t,d reg1om. ,c,1I, .ind 

,e.1hird, Ill.I)' ,d,o tr,1111pk pl.111t,. An 

e,plo,10J1 in Ant,1rctic Fur \e,1I (.'-ln10-

U'J'h,i/11s .1!,1.:.ellc1) 11u111ber, h,1'> led to 

,e,·ere d,1111.igc on Siglly i,l.llld. ( )n the 

1,l.rnd of South Ccorgi.i. il...c111dccr 

(l<c111,l!{fi-r 1,rn111d11s) freed lollg ,1go by 

Nor\\'egi.111 ,e.1lcr, h,1w lklludcd lichen 

bed, ,llld triggered crmion. On the 

other h,llld, glob,1I warlllillg i, fi·eeing 

lllOI'C rock fi-Olll the grip or ice, ,llld 

,0J11e pl.uH, .ire ,lo\\'ly colo1ming the,c 

c,po,ed are.1,. Lichcll .rnd 111m, gro\\'th 

lll.l)' ,1nu.1lly benct,c from illcre,l\cd le,·­

el, or UV ,111d carboll dioxide.

l"he lirrlc pl.im, do\\'n in Allt.1rnic.1 

look nonn.d enough. The lichem .rnd 

1110\\e\ re,e!llble Au,trali.111 ,pecic,, ,1mi 

some arc clmcly related. But ,o cxtrcllle 

.11-e their ,tr;1tage1m frlr ,un·i\'al. I ume 

,l\\' ,l)' fi·olll Allt,1rnic.1 th1J1k1ng tl11, 

lllight ,l', \\'ell be life Oil M,lr'i. 

FURTHER READING 

L1wis S111i1h, I?... I., / <JHH. Cl,1ssi/1(c1tio11 

,111,I ordi11<11io11 o{rr)'f!log,1111ic (01111111111i1ies 

i11 I Vilkes L<111d, Co111i11e11tc1/ /111t,1mim. 

Vcget.1tio 76.· 155-/66.

(),,s1ed<1/, /).()_ & 1-ell'is S111i1h, /?.../., 

20() I. Lich ell\ or Alll,llTllCl ,111d \ouch 

Ceorgia: ,1 guide to their 1dentit"ication 

.111d ecolos>:·- Cc1111hri1(1!<" l '11i11ersi1 y Press: 

Se111 )i>rk. 

11 'y1111- I l'i/li,1111s, I)_ I)., 2000. 

Cy,1110/J,weri,1 i11 deserts: l[/i· ,11 the li111i1? 

/11 The ecology of· cyanob,1neri.1: their 

diver,ity in tillle ,rnd ,p,1Ce, ed. hy B .. ·!. 

I I 'hi//011 c1111/ .\ /. Po/IS. 1'/111/'cr /i(,u/c111ic: 

Boston. 
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Bue/lia frigida is one of the hardiest of all Antarctic lichens. growing farther inland than most species, and even at altitudes of up to 2,000 metres. 
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()\\ (()UJI) 1111 \IOIOIUlll<I 

just lc,wc like that \\'1thout 
c,·en the hint of ,1 good­
bye? The hc,1rtbrokcn bird 

turned. called it, h,1unting. fr>rlorn cry, 
,md then. \\'hen there ,, ,1, no re,pomc. 
\\'ellt b.1ek to pecking the ground for 
grub, ,,·hile keeping ,1 ,,-.1rchful eye our 
for Fo:-..e,. 

A b1z,1rre t,1le of bird 111eer, motor­
bike. bird (di, for 111ororbike, and 
111otorbike le,l\T, bird; Ye,. and ,1ppar­
rnrly it"s true. 111 the ofi.rn-lonely life of 
,m emLrngered grou11d-d,,·elli11g bird. it 
,ecm, that even ,l motorbike can look 
like ,1 re,1so11,1blc choice for ,1 p,1rt11er. 
13ut ,,·hy h,1ve 13mh Scone-curie\\', been 
drin·n to look for mech,111ie1l me,lll, of 
comp.miomhip' Is rhe singles· scene fc)r 
the,e bird, re,1lly ,o dire? 

F
()lt 111()\I \\ 11() I J,\\ I l·VI R ',i 1.N 

,1 13mh Stone-curie\\' (l311rhi1111s gr11/­

l,1ri11s). it i, ,1 unique mL'mber of Aus­
tr.1li,1 \ bird f.n111,1 rlur\ recogni,ed more 
fro111 it-, cdl than appe,1rance. M,llly 
old-timer, recall the h,1u11ti1w niuhtlv 

� t, ,I 

c.111. once ,1 char,1cter istic ,ouml of the

Amtrali,rn bmh. The birds look ,01ne­
\\'hat out of place in the ,,·oodLmd, 
,,·e,t of the Crear l)i\'id111g ICrngc, 
re,e111bling w,1dcrs with their lanky legs. 
awkward gait ,llld long neck. I am 
alw,1y, ,1m,1zcd ,ll their siLc. ,tanding ,ll 
around 50-60 ccnti111et1T, r.ill. Their 
eye, arc large and yellow. and well ,uit­
ed ro their nocturnal lifestyle. 

Aero,, ,outh-eastern Amtr,1li,1. \\'here 
L1rgc !loch of 13u•d1 Stone-curlew, \\'ere 
once rcguL1rly seen and heard. i,olated 
pairs or incrca,ingly only single birds in 
,c1ttercd locations arc now reported. 
Single birds have often bern alone for 
ye,1r, ,ltld ,1s there i, little prospect of 
finding ,1 111,He, they ,ire de,tined to live 
out their year, co111p,111ionle,, (unless 
they can hook up \\'ith ,lll agrce,1ble 
111otorbike). While we can all sympa­
thi,e with the individual lonely bird. 
which c.111 be quite a character in it, 
local ,1rea. the single life ha, gra\'c 
implications for the specie, ,ls a \\'hole. 
You don't need a degree in biology to 
know tlut. for a wild anim,1I. no mate 
me,llls no young. And se\'cr,11 years \\'ith 
few ofEpring leads to an aging popula-

Two chicks lay flat on the ground in a response to danger approaching. 
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tion headed for extinction. 
I )llt�ing P�Tparation of the llecovery

PLrn f-or this charism,1t1c bird 1·t s , . oon
became clear why the Bush Stone-
curlew had declined. The bird lives and
ne,ts on the ground and raises chicks
th,H take two month, before being able
to fly. While its mottled grey, brown
and white plumage provides incredible
camouflage among,t fallen timber and
ground co\'er, and protects the stone­
curlew ag,1insr birds of prey and other
vi,u,1! prcd,1tors, it\ less of a match
ag.1it1'>t introduced predators \\'ith an 
impressive seme of smell, ,uch a the 
Fox. 1 n short, a bird of this si7c makes a 
ta,ty mc,11 for a Fox, ,111d its egg� and 
chick'> tempting ,1ppeti,er�. o surpris­
es th,H the area of the 13ush cone­
curlcw\ decline correlates strongly to 
,ire,1, \\'here Foxes arc common. 

13ut is it really that simple' While 
introduced predators definitely deserve 
their portion of the blame for the 
dcnmc or many of Australia' native 
mammals and birds. it is generally 
accepted that their impact on native 
species is greater in areas where native 
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A family of Bush Stone-curlews. The chicks 

sometimes stay with their parents until next 

year's breeding season. 

ecosystems have been disrupted and 

habitat fragmented. The area of the 

Bush cone-curlew's decline also corre­

lates strongly co areas of the country 

chat have a long history of European 

settlement. 

In the densely populated coastal 

region of south-eastern Australia and 

the wheat-sheep belt of Queensland, 

New South Wales and Victoria, it is 

becoming harder and harder for breed­

ing birds co find a quiet spot co settle 

down. The increasing density of urban 
and semi-rural settlements and the 

intensification of agriculture have left 

much habitat unsuitable for the 13ush 

Stone-curlew. 

We whinge about rising interest rates 

and crazy housing prices. Imagine the The Bush Stone-curlew usually lays two well-camouflaged eggs on the ground.
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problem, ofrind111g rnit,1blc real e,r,1te if 

you llccd somewhere rh,1r fits ,1II of the 

follo\\"illg criccri.1: priv,llc (linlc likeli­

hood of \wing disturbed by hum,rns, 

Foxes. l)og,. CH,. birch or prey. go,111-

ll,l\): opcll ourlook (for .1 good field of 

,·i,ion ro ,cc prcd,irors ,1ppro;1ching 
from .1II d1rectiom): well-kept (,l10rt. 

,p,1rse groundco,·er ,o birth sitting on 

L'gg, h,l\'c ,1 cle,1r \'ie\\'); natur,1I ,erring 

(prdcr.1hly nati\'l' ground co,-cr, fallen 

ti111ber .rnd le,1f litter for omoufbge 

"hilc lll',ting): clme to \\'.Her (c,peci,11-

ly ill lmd,rnd are,h): clo,L' to shop, (rcli­

,1hlc ,ource of imccts, ,pidns. worms, 
hcrric,. cr,1b,. frogs. lizard, etc.). 

The lleed for short, ,p.1rn: gr.w; and 

,11 1 opcll outlook ,ce,m ro cxpl.1in why 

l3mh SronL·-curlcw, often nest in areas 

rl1.1r othcr\\'ise ,1ppcar devoid of much 

30 

B•h SIIDHDrl• 
Burhinus grallarius 

Classification 
Family Burhinidae. 

Identification 

Large, long-legged, ground­
dwelling bird with grey, brown and 
white plumage. Well-camouflaged. 
large pale eyes set in big rounded 
head. Short dark bill. Body length 
54-59 cm; wingspan 82-to5 cm;

weight 670g (malel). -625g 
(females). 

Biology 

Pairs for life. Breeds in spring. Two 
clutches of eggs. Both parents 
raise chicks, which take 8 wef1ks to 
fledge and can remain with parents 
until next breeding attempt 
Forages for invertebrates, small 
reptiles, amphibians, mammals, 

seeds. Eerie, wailing nocturnal call. 

obviom comervacion v,1luc. c,cing 

bird, ,ire frequrntly rL'ported in grazed 

p,1ddock, ,1111ong,t H or,e,, Cittle or 

Sheep, in rcccmly ploughed p.1ddock,, 

011 vac.rnt lot,. golf cour,es, building 

,ices, in ,uburb,111 backyards alld ,chool 

ground,. and even at airports. 

Once c1 suir.1blc and ,ucce,,ful ,1rea 1, 
found, ,1 pair of ,tone-curlew, tend to 

me it year after ye,ir. While this pre­

dictability should make protecting 

known nc,ting ,ices ea,ier, the need for 

short gra,, often require, ongoing gr.1z­

ing or mowing, particularly if the p,1,­

ture is not native. The bird,' ,1ppare11t 

nervousness and sensiti,·ity to hum,rn 

accivitic, and dim,rbancc \\'hile nesting 

c1ho pose, logistical problem, for man­

,1ging breeding ,ices in settled arc,h. 

Fortunately, ,1cross northern Australia 

--

the 13mh Stone-curlew i, ,till ·111 . 1ea on-
able nurnhcr,. Loc1tiom like M . . agnebc 
l,l.111d 111 the Wh1t,unday, 111,J K k d ' · ' ' a a u 

ation,1I P,1rk in the Northern -re 11 rrito-
ry, ,ire gre,ll place, for birdwatchers to
view them. 

When wcighing up the evidence, it 

seem, likely that ,it le,m equal blame for 

the demise o(rhe 13mh Stone-curlew in 
the ,outh-e,1,l mmt be laid on the clear­
ing ,111d modification of nacur,1I ecosys­

tem,. A, \\'oodland, arc fragmented, the 

re,ulting habit:it ,uppom fewer individ­

ual\. Ami with fewer individu,11s in an 
,1rea, the imp,1cc, of introduced preda­
tor,, ,uch :i, Foxe, .1nd Cat,, are much 

gre,1ter. When fallen timber is picked 

up in p,1ddock,, vital c.1mouflage for the 
bird, and their chick, i, removed, in 

addition to habitat for their prey. As 

(Above) A Bush Stone-curlew stretches and balances on one of its Jong legs. (Right) The Bush 

Stone-curlew is quite a large bird, standing up to 60 centimetres in height. 
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\\ etl.rnds .ire dr.iined, for.ig111g grounds 
d1s,ippe,1r. l11 rnting rhe nunibcr of ind1-
ndu,il, ,111 .ire,1 can ,upport ,rnd forcing 
bird, ro fly C1nhcr to find food. A, new 
,ire.is .ire wttlcd, people and their .111i­
nuls 111ove into 011cc-1-c111otc loc.itions. 
SL·trled ,irc,1s ,ire often grc,1c h,ibiuc for 
Foxes. \\'hich exploit the ,ibu11d,u1ce of 
f<)od ,111d ,helter pro\'idcd by hu111am, 
,rnd then the,c pred,1tors move into sur­
rou11di11g l.1mk 

W I 111 1111 l)l)I)', �1:1: IINC:I Y ', I1\Cl(I I) 

,1g,1imr it, what is being do11c to 
comcr\'C this unique species' Luckily 
for the IJush Stone-curlew it h,is a 
nu111bcr of supporters willing to spread 
rhc 111cs....1ge of its plight. ,111d ,ict on the 
processes c.1u,i11g it co dis,1ppcJr fi-0111 

the l.u1dscape. Tlunks to the dcdic.ition 
of sever.ii L1r111crs and con11nu11icy 
groups, the c.111 co save the Umh Scone­
curlc\\' is being heard by governmcnr 
.1genciL'S, councils and other authorities 
rhac ofrcn hold the purse strings for 
co11Sl'l'\',itio11 activities. And being 
l.irgely found on private land, the reali­
ty is chat the lJush Scone-curlew's future 
lie, in the hands of landholders keen co 
sec ir remain on their properties. 

In New Sourh Wales, the stronghold 
for rhe 13ush Scone-curlew is the llivc­
rin,1 ,irc,1. Here rhc locals h,wc re.illy 

t,1kcn the species u11dcr their wing and 
,1rc leading rhe \\',1)' \\'ith activities 
ai1ned literally at getting more chick, 
on rhe ground. Paddocks with ,uir,1blc 
h,1bicar for the birds, p,1rcicul.irly breed­
ing ,11-ca\ have been Fox-proofed by 
either ,1dding 'hocwircs' to the existing 
fc11ccs, or by building ,111 addicion,11 
fence co provide a protected ,m.:,1. Sev­
eral types of fe11cing, co ,uir the needs 
of diffcrcm l.rndholders. ,ire bci11g cri­
,1llcd. The ick.1 is ch,ir the protected 
paddocks can still be used for ,rock 
,,·hen the birds aren't breeding. One 
fanner \\'JS thrilled co h.ivc ,i Fox-proof 
paddock chat could be med for autumn 
l.i111hing as well as conserving sronc­
curlews. 

The fencing progr,u11 is i11tcgr,1tcd 
with a co11ccrcccl effort co reduce Fox 
,rnd fcr,d Cat number, acro" the M ur­
ray catchment. Fox-b,1icing is run by 
the Hu111c and Murray llur,11 L,111ds 
JJroccccion 13oards and local Fox ,hoot­
ers regularly patrol known scone-curie\\' 
sites. Dedicated landholders arc abo vis­
iting local school, and cc,1ching kids 
how 'tidying up' fallen ci111ber in pad­
docks can reduce habitat for 13ush 

cone-curlews. "1)011 ·c flog our logs" is 
rhc catchy ,logan used co raise aware­
ness of the need co rcc,1in wood on the 
ground. For 111a11y kids and adults who 

Bush Stone-curlews often turn up in areas that are generally not recognised for their conservation 
value. 
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have grown up west of the divide, rhey 
know the eerie call but have never seen 
the cryptic bird that 111akes it. 

Around Caragabal in the central-west 
of ew South Wales, a similar project 
co increase 13ush 'tone-curlew numbers 
and reduce lambing losses is being 
undertaken by far111ers with the as is­
cance of the Forbes llural Lands Protec­
tion Board. Farmers bait for Foxes 
across a sec grid and then monitor num­
bers of stone-curlews. Hopefully rhe 
dual outco111c of more curlews and 
more lambs will encourage additional 
farmers co get involved in the progr am. 
A better understanding of the habitat 
used by the 13ush Stone-curlews will 
also be gained from monitoring the 
birds within the area. 

H I l WA - WO DER! G IF [ couLD
s�e your curlew", l gingerly asked 

the Manager of the Berrigan Golf Club. 
I c's not generally my conversation open­
er, but a few people had cold me of a 
lone curlew that had become the rnas-
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cot of the golf club in this small Riveri­
na town . Apparencly it was quite a scar. 

One lady had rung co let me know chat 
she had seen it while on holiday a num­

ber of years before, and had never for­

gotten it opening the screen door into 

the bar and prancing in. 

"Righteo. Where's Curl today?", the 
manager asked the attendant without 

batting an eyelid. 

"I saw him earlier; I chink he's out­
side." She checks outside and, sure 

enough, Curl is sitting in the sun seem­
ingly unaware of his celebrity status. 

Curl is a local identify in the town and 

I duly bought a T-shirt and golf ball 
both sporting images of the famous 
Berrigan Bush Scone-curlew. 

Cud's story is unfortunately familiar. 

It (male and female Bush Scone-curlews 
can't be distinguished visually) had 

apparencly lose its mace several years ear­

lier co a Fox while sitting on eggs. 

Another mace has never turned up 

despite Cud's lone evening chorus. 

Whether Curl will see out its days 
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alone is anyone's guess but hopefully the 
future is starting co look brighter for sin­
gle stone-curlews. T hrough the com­
bined efforts of landholders, community 

groups and government agencies, the 
decline of the Bush Scone-curlew may 

be able to be reversed so that the singles' 
scene is once again thriving for this 
quirky Australian bird. D 
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WE KNOW SURPRISINGLY LITTLE 

ABOUT THE IMPORTANCE OF SOUND TO SNAKES. 

SN 
so 

BY BRUCE A. YOUNG· 
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,>\Kl', •\', 1)11'1( Ill) I ,\\0\'11'> 
,111d ui!c,·i,ion. arc rJther noi,y 
,111i11 1 ,1h. Mo'>t people luve ,ccn
footage of ,1 1orth American 

r,1ttlc,11,1kc rattling: and that popuLir 
,ound i, often played for effect even 
when no11-r,1ttli11g make, arc shown' If 
not rattling, the sn,1kes alway, ,ccm to 
be hi"ing. I lo,,·e,·er. rhis popular 
depiction of ,nakc, i, both inaccurate 
,111d ironic, a, the majority of the rough­
ly 2.800 ,pccies of snakes produce 110 
noi,c ,H ,111. 

We know ,urpri,ingly little ,1bout rhe 
i111port,111ce of ,ound ro snake,­
whcrher it be sound produccion or per­
ception. L3ut a few generalities arc 
beginning to emerge. 

T
I II i\ 10'> I COivlM01 1-0R.i\ 1 01 ',O ii) 

production in ,11.1ke, i, certainly 

IN SNAKES 

there are no 

documented cases 

of mating calls, 

territorial calls, 

or any context 

for sound production 

except defensive 

encounters. 

The We
_
ster� Diamondback Rattlesnake will behaviourally respond to both airborne and d-

borne vibrations. 
groun 
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the hi'>'>, which _
is imply an audibleburst of exhalanon. However , somenakes (like the King Cobra O

p/. 1 , 11op1a. 
g11s lia111111/J, found throughout lndo-
China) have unusual tracheas (or wind­
pipes) that allow them to produce dee 
reverberating hi.,,c, commonly calle� 
growls. Some of the vipers make a r asp-
ing sound by '>li<ling one segmenc of
body scales agaimt another: other 
)nake, produce ,ound by vibrating theu 
tail (either ag,1imt a substrate or with a 
rattle): and a few even use controlled 
audible flatulence as a defemi,·e behav­
iour (,ce .. nakes' Defensi,·e Fans··.
.\'11r11re rl11s1. Autumn 2001). 

Despite this variation, sound-produc­
ing ,nake, have one thing in common: 
they only produce one type of sound. 
An agitated Black-headed Python 
(rlspidires 111cla11otcp/111/11s) and Spotted 
Black Snake (/Js('lldec/Jis ,�1urar11s). for 
example, will hiss; but rhey \\"ill pro­
duce the same sound regardles of the 
provocation. and they make no other 
sound. L3y contrast, an irate Black-bel­
lied Swamp nake (l-le111iaspis sig11ata 
will rapidly vibrate it tail from side-w-
ide over the ground. but \Yill nem 

hiss. no matter ho\\' much ir is dis­
turbed. 

In ,nake there are no documented 
cases of mating calls, territorial calls. or 
any context for sound production 
except defensive encounter . This 
make snakes quite unusual among ter­
restrial vertebrate , the majority of 
which produce a variety of vocalisa­
tions. Even other reptiles, such as Salt­
water rocodiles ( Crocody/11s poros11s) or 
the House Gecko (f-le111idaay/11s frena· 
ws), produce different type of calls 
depending on the behavioural context. 

It is possible to quantify the souncb 

produced by snakes and ro measure 
their possible information co ntent. 

which is proportional ro the acoustic 

variability over time. I examined snake 

sounds using a statistical technique 

called 'cros -correlation matrix analy­

sis' and ir cums our that the informa­

tio:1 content of the nake his ii 

extremely low. due mainly ro rhe fact

that rhe sounds are nearly constant. It 6 

this limited information content rhat
· rheprobably prevents snake from using 

hiss durina non-threatening encoun·
o 

Id make ters. If the only sound you cou 
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wa equivalc.:11t to ",1aa", for example, it 

\\·ould by very difficult to communicate 

t\\·o di,parate idea, rnch as "Get away!" 

and '·Would you care for tea?". Having 

a low information content, however, 

docs not make the snake hiss an 'inferi­

or' sound: quite the contrary. The 

snake hiss is purely a warning sound 

and it is very effective in chat regard. 

The broad frequency spectrum of the 

hiss (3.000- I 3,000 hertz) assures chat 

almost every terrestrial animal can per­

ceive it. You only have to watch the 

seemingly innate aversion most people 

have to a snake hiss to appreciate how 

effective it is as a defensive mechanism. 

But why doesn't the Black-bellied 

Swamp nakc, or other non-his ing 

snakes, hiss? It tu ms ou c there is no 

obvious answer to this question. 

Although the anatomy and physiology 

of all snakes should enable them co pro­

duce an audible hiss, there are many 

snakes. venomous and non-venomous, 

chat arc not known to hiss. Size does 

not appear to be particularly relevant 

here: snakes as din1inutive as the Flow­

erpot Snake (Rh(llnphotyphlops brami-

11us), which is typically just 12 centime­

tres long, have been reported co hiss, 

and most of the largest pythons in the 

world will hiss when disturbed. Phy­

logeny (or relatednes) also does not 

appear co have anything to do with 

sound production. W hile the Spotted 

Black nake hi ses, the closely related 

King Brown Snake (Pseurlechis australis) 

never hisses. Similarly the tail vibration 

that characterises the defensive displays 

of the Black-bellied wamp Snake has 

not been described from the closely 

related Grey Snake (He111iaspis rla111elii). 

As a generality, arboreal snakes are less 

inclined co produce sounds, by hissing 

or other means, than other snake . 

Instead, nakes such as the Common 

Tree Snake (De11rlrelaphis p1111ct11/ata) 

tend co use visual, not acoustic, threat 

displays. Snakes chat rely on camouflage 

or crypsi.. either for predation or 

defence, such a the Common Death 

Adder (Aw11thophis a,uarctiws), also 

rarely produce sounds. Bue these gener­

alicie alone arc not enough to explain 

the distribution of sound production 

among snakes. 

There are likely to be interesting rela­

tionships between sound production 
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The Black-headed Python hisses loudly when threatened. 

and habitat, but these have received 

almost no attention from researchers.

The Taipan (Oxyura11us swtellatus), 

which is found in a variety of habitats 

along the northern and eastern coasts of 

Au tralia, vibrates its tail as a warning 

display. But identical tail vibrations 

could result in very different sounds 

depending on the local habitat of the 

snake. onsider, for example, Taipans 

that vibrate their tails whilst lying on 

three different substrates: the downed 

green fronds of a soft tree fern, a pile of 

dried shed bark, or a patch of loose dry 

sand. T he interaction between the 

vibrating Tai pan's tail and each of these 

substrates would result in the produc­

tion of very different sounds. Those 

different sounds could, at least in theo­

ry, have a significant impact on how 

effective this defensive mechanism was 

during particular encounters. 
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acomtic biology of sn,1kcs-onc 

th,H ha, been generally ovcrlookcd­

,rnd thi, is hc,1ring. It 111,1y seem odd to

think of sn,1kcs ,1s hearing. for there is a 

pcn·asivc myth that sn,1kcs arc deaf and 

only ·feel' vibratiom. These prcconccp­

tiom about the auditory ,1bilirics of 

snakes 111Jy stem, at least in part, from 

their cxtern,11 appe,1r,111cc. Snakes arc 

unusu,11 among tcrrcstri;il vertebrates in 

Licking ,1II external evidence of ,111 audi­

tory sysrcm. There is neither an car flap 
(or pinn,1), nor an exposed eardrum (the 
ry111panic membrane visible in frogs and

111mt lizards). nor even just an auditory 
tube or c,1r opening. Uut like the Aus­
trali.111 liz,1rds of rhc gcncr.1 Op/1idio­
crp/10/11s and '/j1111pa11orryptis, both of 
which also have no cxtcrn,11 evidence of 
,111 wditory system, snakes do have a 
well-developed hc,1ring app,1ratus. 

The vertebrate ear is often divided 
into three fi.1nctional pares: the inner 
car. where mcch,rnical vibrations arc 
converted into neural impulses: the 
middle ear, which transmits ,111d ,1111pli­
fics the mechanical vibr,1tions; and the 
cxtern.11 car, which converts pressure 
waves in the environment into mechan­
ical vibr,1tions. Snakes have distinctive 
inner and 111iddle c,1rs, but lack ,111y trace 
of an external ear. 1 n most vertebrates, 
the cy111p,111ic mc111branc is the key fea-

LARGE SEMI-AQUATIC 

constrictors like the 

Water Python 

u;ill react to 

underu;ater pressure 

waves
) 

essentially 

hearing underwater. 

cure of the external car, and where the 
pressure waves arc actually converted 
into 111cchanical vibrations. However, in 
snakes the lower jaw, as well as the adja­
cent portions of the skull, associated 
musculature :111d overlying scales. func­
tions like the ty111panic membrane of 
other vertebrates. 

l<...cscarchers studying the auditory 
physiology of snakes have shown that 
snakes arc indeed sensitive to environ­
me11tal vibrations, but this sensitivity is 
restricted to a very narrow frequency 
range (about I 00-400 hertz). To put 
this in perspective. goannas ( l/4m1111s 
spp.) have an auditory sensitivity range 
of .+00-2,000 hertz, Budgerigars 

(.\Iclopsi/lnms 1111d11latus) I 500 - "0 . , -:,,:, 0
hertz, while humans (depending 0 n our
age and the types of sounds OLJ ' r e ars 
have been exposed co) hear within the
range of -l-0-20,000 hertz. The fre­
quency range of snakes would include
such thing, a<, human footsteps and
deep (bass) human voices, but would
certainly be too low to detect most
sounds produced by other snakes.

Within it'> narrow frequency range,
the snake auditory system can perceive
both ground-borne and airborne vibra­
tions. This is one of the most com-
111only lllisundcrstood aspects of snake
biology: as long as the sound is in the
correct frequency range, a snake can 
perceive purely airborne vibrations, the 
same signals that we think of as sounds. 
Snakes have added an unusual twist to 
their auditory system. As Peter Hartline 
(University of California, San Diego) 
and other scientists have shown, in 
,1dditio11 to using their middle ear and 
inner ear to perceive vibrations, snakes 
can detect vibrations (both airborne 
,rnd ground-borne) by way of their 
body surface. 111 other words, the elon­
gate body of the snake may well func­
tion as a kind of vibrational antenna 
helping the snake monitor its surround­
ing environment. 

Recent behavioural studies in my 

laboratory have shown that snakes can 

Loose dry substrate, like that under this Taipan, can amplify the sounds produced by vibrations of the tail.
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react to purely airborne sounds, provid­

ed they are within the frequency range 

of the snake's perception. My students 

and l have also shown that snakes like 

the Coral nake ( imoselaps australis) 

that burrow through sand foraging for 

lizards can use the sound of a lizard's 

footfalls to locate their prey. Another 

recent study I completed showed that 

large semi-aquatic constrictors like the 

Water Python (Liasisfuscus) will react to 
underwater pressure waves, essentially 

hearing underwater. 

A recent study of hearing in the 

Western Diamondback Rattlesnake 

(Crota/11s atrox) from orth America 

suggests that hearing in snakes may be 

more complicated, and more ecologi­

cally important, than previously 

realised. Undergraduate student Erica 

eri and I presented snakes with a vari­

ety of synthesised sounds, including dif­

ferent sounds that fell within the audi­

tory sensitivity range of the snakes. By 
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(Topi Common Tree Snakes will flee or use visual displays when threatened, but do not produce 

sound. (Bottoml The author tests for behavioural responses by presenting assorted snake sounds to 

a wild Monocled Cobra (Naja kaouthial in India. 

39 



Copperheads may be able to locate frogs by listening for their calls. 

ming ,pecial acomcic chamber,. \\"e 
\\'ere able ro presem the sounds a, either 
purely ground-borne ,·ibracions (with 
no airborne component) or as purely 

airborne vibrations. The snakes cook 
significantly longer co respond co the 

airborne vibrations, and were much 
better at localising the source of 

ground-borne vibrations. The strength 
of che beha,·ioural response co each syn­

chc i ed sound also differed depending 

on the source: the cone chat engendered 

the ,crongest reaction when presented as 

an airborne vibration produced the 

weakest respon e when pre enced as a 
ground-borne vibration (and 11irc 11crsa). 

These findings suggest chat snakes have 

(at least) c,vo different ways of hearing: 

chat is, within the nervous system of the 

snake, airborne and ground-borne 

vibrations are processed. and perhaps 

interpreted. differently. 

In a related scudy. we showed chat 

sound chat produce strong beha,·ioural 

reactions when presented to an agitated 

ractlemake had little behavioural impact 
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\\·hen presented co a foraging rac­
tles,uke. In other \\·ords. if the <,1uke is 
nen·ous. it will react co the ound, but 

if it is 'concentrating' on finding food, 

the identical sound produces no 
response. This differential response can 

only happen if the snake has what are 
normally called 'higher-association cen­

tres' in its brain. These allo\\' the snake 
co respond differently co the ,ame cirn­
ulu depending on ·mood' or behav­
ioural context. 

If the results from this study of rat­

tlesnake hearing are typical of snakes in 
general. then hearing in snakes may be 

far more varied and ecologically impor­

tant than previously realised. For exam­

ple, the Green Python ( ho11dropy1/,011 

11iridis) is an almost exclusively arboreal 
snake chat might only receive vibrations 

from the tree in which it is resting. In 

conrrasc. the Yellow-bellied ea nake 

(Pela111is pla111rns) spend its entire life 

underwater \\·here it would be exposed 
co fe\\' airborne vibrations. Have the 

nervous systems of these two species 

evolved to maximise their ensitiviry to 

the types of vibraciom present in their 

preferred habitat'>; If the higher-associa­
tion centres of snakes work like those of 

other vertebrates, then the snake may 
have scored acoustic 'images'. Thus the 

Copperhead (A11s1rclaps S11perb11s) may 

recognise che calls of che frogs that form 
the bulk of its diet. whereas the Fierce 

Snake ( Oxy11m1111s 111icrolepidoi11s) could 

use che ground-borne vibration pro­
duced by scurrying mammals as cues 

while foraging. 
It would be nice to move beyond the 

all-coo-common depiction of snakes as 

noisy. but deaf, animals. Both ound 

production and hearing in snakes a re 

more diverse than generally recognised. 

Exploring that diversity may offer some 

significant insights into the belm·ioural 

ecology and evolution of nake . D 
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By not producing sounds, these two Common 

Death Adders do not give away their cryptic 

concealment. 
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Many snakes, like the fierce Snake, may locate mammals on the move by the ground-borne vibrations they produce. 
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who continually lllake, the wrong 
choice,; ,ollleonc with a knack for 
lllaking life <lifficulc. I alll con­

,·inced th,1t, if the frog at the cemre of 
111y research were a human, then this is 
the son of person I would be clc,1ling 
with. 

I h,1\'e been studying the reproductive 
biology of the Red-crowned Toadlct 
(Psc11do11hry11c a11s1mlis). a small, brightly 
coloured frog found in the s,111dstonc 
regiom of the ydney Basin. According 
to 111y initial c1lculacions. this frog was 
heading scr,1ight for extinction. Weck 
after week I'd go to my study site co 
check the fate of eggs in the ce1-restri,1l 
·nescs· comtructcd by the males. Each
time I'd find the eggs had dried up a lit­
tle bit more, until, once again. there
were no ,un·i\'ors. le just didn't ,1dcl up.

R.cd-crowned Toadlcts spend much
of rheir time out of sight under leaf lit­
ter, becoming lllOSt acti,·c when it is 
,,·et. Their call is a short. sharp ·erk' , 
which the m:ilc use to attract females 
and to warn off COlllpctitors. Strangely 
(from the point of view of onlookers), 
the best way ro pinpoint one is ro yell 
out. Any words would probably do, but 

GEY BES 

to pinpoint one is to 

yell out. Any words 

would provably do, 

but a very loud 

"Hello frog!" 

works for me. 

a very loud "Hello frog l " works for me. 
The male frog answers with a distinctive 
call that presumably warns intruders to 
stay out of his terr itory. l3y provoking 

him to call a few times. I then know 
where to dig. The eggs arc usually not 
far away. tucked away in a Slllall dcpre -
sion in the leaf litter. 

The fclllale !led-crowned Toadlcc 
lays about 25 eggs, slightly Slllaller than 
peas. into the nest. This is located in a 
moist place along the edge of a ·feeder 

creek', ,1 drainage line that carries the 

water of
f 

the ridges down to the creeks 

below. W hen Sydney exper iences
heavy rain, water pours down these
feeder creeks, releasing the tadpoles
from their egg capsule and sweeping 
chem inro tiny pools where they devel­
op into frogs. 

Well, at lea,t that was the theory. 

After returning regularly to the breed­

ing site for three year , I found that if 

any embryos did survive to gee washed 
by rain into a pool, then most of the 

cad poles al,o dried up before they had a 

chance to turn into frogs. Over those 
years I saw only I I baby frogs survive 
out of 57 clutches. Less than one per 

cent of offspring were surviving to 

111ecan1orphmis . 

To Ille this frog appeared to be mak­

ing life r idiculously complicated for 

itself. W hy didn't it just go to the near­

est permanent pond, farther down the 

slope, and l,1y its eggs into water, ju t 
like the rest of the frogs in the area) 

Corne co chink of it, it is the only frog 

in this region, apart from its close rela­

tive the Brown Toadlec (Pseudophryne 
bibro11ii), to 5pcnd a large part of its 

development in a terrestrial egg capsule, 

Red-crowned
_
Toadlet tadpoles only get their characteristic orange colouring on their cro 

metamorphosis. 
wn and lower back when they have nearly completed 
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Male Red-crowned Toadlets defend their nest sites, but there is no evidence of parental care in this species. 

living off a yolk reserve, rather than 
hatching straight into a feeding tadpole 
after a few days. It was time to look 
more clo ely at how long the embryo 
could survive inside the capsule, before 
it was able to hatch. 

I
T HAD BEEN U USUALLY WET IN SYDNEY 

with rain periods over several 
months. I managed to excavate nine 
nest . Some nests had only one clutch of 
eggs, but others had several. And one 
male seemed to have nine lots of eggs in 
hi nest! 

It is possible to work out how old the 
eggs are by looking at the developing 
embryo through the jelly capsule. Red­
crowned Toadlet eggs are large enough 
to be able to see the first cell division 
with the naked eye. After about two 
days you can see the beginning of a 
backbone and about three days later a 
small 'comma' -like embryo starts to rise Red-crowned Toadlet tadpoles at different stages of development. 
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,1bo\'e rhe rnergy-gi,·i11g yolk. Eye, 
de,-clop bet\\'een the first a11d ,ecoml 
\\·eek .. md ,1fi:er about t\\'o \\'eeb the 
yolk ,t,1rt, to devclop ,1 \wirl', which 
turm imo ,1 gut coil, ,rnd the11 the 
111outhp,irt, develop. l11 111ost other frog 
,pecies the e111bryos h,1tch at rhis ,r.1ge 
inro free-s\\·irnrni11g tadpoles. 

e,ts co11t,1ined egg m,1s,e, of differ­
e11t ,1ge,. There \\'ere 11ewly laid clutch­
es. clutchL·, th,n conr,1i11ed 011e-week­
old eggs .. rnd others \\'ith egg, ,111 ,,bout 
t\\'o \\'eeb old. Howe,·er, so111e clurch­
e, co11r.1i11ed egg, that appe,1red ro be ,lt 

ditfrrem st,1ges of de\'elopme11t. eve11 

rhough rhey h,1d presum,1b]y been L1id 
,lt rhe ,,1111e rime and were the same .1ge. 
I w,1, ,1lso surprised ro fi11d embryos rh,lt 
were so \\'ell developed that they 
,ee111ed to look straight b,1ck ,H 111e. 
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Red-crowned Toadlet 
Pseudophryne australis 

Classification 

Family Myobatrachidae. 

Identification 

Grey or dark brown with orange 
triangle on head, orange midline 

stripe on lower back, and varying 

numbers of orange dots on back; 

belly black with large white 

blotches. Males approx. 25 mm 

snout-vent length and females 

slightly larger (28 mm). 

Habitat and Distribution 

Small natural drainage lines mainly 

within Hawkesbury Sandstone 

formations in the Sydney Basin. 

Biology 

About 25 eggs (range 10-51) laid in 

terrestrial nest in any month of 

year. Embryonic and larval duration 

variable (15-110 days). Life span at 

least 8-12 years in captivity. Call 

generally a short, sharp 'erk'. 

Nocturnal. 

Status 

Listed as 'Vulnerable' in the NSW

Threatened Species Conservation 

Act 1995. 

The\' e\'ell h,1d b,Kk legs. sorne of

whi�h h,1d fully devel(�ped knee,,

thighs ,111d feet with five roe,. l)irect

de,-·elopmenr, where rhe embryo devel­

op, ,111 rhe way to ,1 h,1by frog stage

imide the egcr without h,ivi11g ,l free-
... b � 

swi111111ing t.1dpole suge. is k11own for 

some Australian frogs, but \\',1'> not 

know11 i11 thi, genm. Although I didn't 

,1cru,11ly find a11y ernbrym with ,irrns ,1s 

well as legs, I did find ,0111e e111brym 

th,it had developed imide the egg way 

beyond the expected h,nchi11g ,cage for 

the genus. In orher Psc111!011/1ryllc species 

ernbrym p,1use dewloprnent when the 
bud, for the legs h,1ve jmt appeared, and 
then only continue to develop once 
they have ,t,1rted life as a fr ee-swim­
ming tadpole. More confusing for me 
however, was the f:1n th,1t individual; 
within ,1 clutch appeared to be develop­
ing at differelll r,lles. 

So I decided to set up a series of 
experiments in the L1boratory, where J 
could keep all eggs ,lt the s,1111e temper­
arure ,111d stop Lhern from drying out. J 
found out that brother, and ,isters from 
the one clutch did indeed hatch at dif-
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(erenr ages and at different stages of 

dei·eloprncnr fro111 each other. Embryos 
could hatch ,1fo.;r IS days or just hang 

about in the c,1psule for over four 

111011ths (I 19 days). This is rather like 

one woman being pregnant for two 

111011chs or for seven or for nine. What 
could be the point in this? 

Perhaps it had something to do with 

ydney's rainfall pattern? Yet I soon di -

covered that ·pattern' is the wrong 

word ro link with Sydney's rainfall. It is 

rrue that if you even out the bumps in 

70 years of rainfall data. you can detect 

ATURI AU\ I RAI IA AUTUM 2005 

a pattern of fairly uniform rainfall 

throughout the year, with a slightly 

smaller amount in the second half. 
However, if you look at 10-year data 

sets, you find that there is no rainy or 
dry season. It rains heavily in Sydney 

several times a year, but it's anyone's 

guess as to when. I postulated that the 

varied hatching times of R..ed-crowned 

Toadlets is an adaptation to these rainfall 

conditions. Rainfall is unpredictable, so 
the frog spreads the risk by having eggs 

that hatch at different ages. Those that 

hatch early need repeated rains to keep 

Dorsal (back) patterns are variable amongst 

individuals, but the differences between back 

patterns cannot be used as reliably for 

identification as their belly patterns. 
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thL' pool full "hile they dewlop 111to 
,111,111 frog,. Thme chat ,cay 111 the egg 
c.1p,uk, longer ,nil need enough r,1in to
kL'L'p the ground mo1,r ,111d thL' egg,
from dry1JJg our. bur \\'hen they do
lwch, thL'y \\'ill be more physic,1lly
aLh·,rnced and therefore require Jes, time
111 the pool. Thi, syscen1 of ,pre,1ding
mk by producing offspring that 1-espond
111 d1tfrrL'nt \\·ays to the em·ironmenc ha,
been c1lled 'di\·ersified bet-hedging'.

B
UI I I IA I \ NO r \\ I ILRL TI I[ 1317-
hedgmg srops. Female R..ed­

cro\\'ned To,1dlets don 'r put all their 
eggs in the one basket, literally. 111 con­
tr,m to the majority of frogs in the yd­
ney region that lay a single or perhaps 
t\\'0 clutches a year and in a defined 
breeding season, Red-crowned Toadlers 
lay eggs throughout the year, even in 
111id-\\'inter. T hat way, if a nest dries up. 
they get another chance. Females keep 
returning co the breeding site over and 

0\'er ,1gain at incer\'al, from bet\\'een 15

da\' and se\'eral momhs. One female

rh�t I ha\·e kept in capti\·ity for O\'er 12

ye,m has produced 35 clutches of eggs!

]led-crowned Toadlec, li\·e a long time

in captivity, but there is 110 reason to

believe they aren't also long-lived in the

wild, once they have survived to meta­

morphosis. 
T hen chere·s a third manifestation of 

bee-hedging. I knm\· chat female Red­
cro\\'ned Toadlecs can lay up to 5 l eggs. 
bur the usual clutch size i, about 25. 
Whv doesn ·c a female la\' the most she 

, , 

can, every rime she L1y, her egg'>? Maybe 
Red-crowned Toadlecs simply lay what­
ever eggs they have ready, as soon as it 
rains. Then again, if they lay fewer eggs, 
they would waste less (in terms of repro­
ductive effort) if they all dried up. hare 
inve tor use a similar bee-hedging strat­
egy \\'hen they buy mall parcels of 
shares in many companies. rather than a 
large amount in just one. 

Tim principle has abo been med in 

capm·e-breeding programs. For exam­
ple, wildlife managers removed one of 
the rwo egg'> mually laid in each nest of 
che endangered Whooping Crane (Cn,s 
11111crirn110). The tot,11 number of sur­
vivors wa'> higher than when parents 
were left to care for two eggs. (Better to 
raise one to fledging than two only half 
way there.) Other experiments manipu­
lating the number of eggs in bird nem 
have sho\\'n chat birds often lay smaller 
clutches than the number they could 
produce. T his means chat if they hal'e 
trouble feeding the chicks due to 
unfavourable weather conditions ,  losses 
are smaller. T he expression usually used 
in this context i 'faculcacive brood 
reduction'. T hi term i also used when 
chicks commie siblicide. Laughing 
Kookaburra chicks (Dacelo 110vaeg11i11eae),

for example, \\'ill peck the weakest 
chick in the nest to death ( ee "To KiU
a Kookaburra.

,
, .\'a111re A11s1. Winter

Red-crowned Toad lets have characteristic bands of white on their upper arms Th f 
· 

h 
wash over this white patch. 

· e rogs '"t e southern part of their distribution have a light orange
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The belly patterns of Red-crowned Toadlets are 

unique and can be used to identify individuals. 

This female is now twelve and a half years old 

and has laid 35 clutches of eggs. 

2002). For a frog char neither shows any

forni of parental care, nor co111111irs sib­
licide, the term 'facultarive brood 
reduction' seems rather our of place. I 

need to coin another expression that 
covers just the idea of reducing losses. 

T here's one more aspect of this frog's 

life-history strategy that seems odd, 

considering the number of eggs that just 

dry up in nests. Because only a few tad­
poles make it into the ponds in a111ongst 
Sydney's sandstone rocks, you'd chink 
they would metamorphose into frogs as 
quickly as possible, so char they don't 
dry up with the p nds. Many desert 
frogs speed up meca111orphosis if they 
sense char their pond is beco111ing shal­
low. Do tadpoles of the Red-crowned 
Toadlec possess a similar ability to speed 
up the rare of development? True co 
form, this species seems co have a com­
plex response to this part of its life as 
well. 

A few tadpoles do 111eramorphose fair­
ly quickly. The shortest time fro111 
hatching co metamorphosis is about a 
month, which is still much longer than 
some Australian desert frogs. Some turn 
into small frogs in a couple of months. 
Others stay as tadpole for up co six 
month , getting bigger and fatter until 
they either die of desiccation, or even­
tually cum into a frog if rain has been 
unusually regular and plentiful. So just 
as hatching is staggered over rime, even 
among eggs of the same clutch, meta­
morphosis is also spread out. Unlike 
other frogs that breed in short-lived 
water bodies, R..cd-crowned Toadlecs 
appear incapable of speeding up devel­
opment when they arc running our of 
water. Tadpoles char stayed in che water 
longer did cum into bigger frogs. This is 
supposed co be an advantage when get­
ting a mace in adulthood, and may 
therefore be worth the risk of desicca­
tion. 

So does the life-history of this frog 
really add up, These are the faces: Red­
crowned Toadlets hedge their bets by 
breeding throughout the year, taking 
their chances chat there wi!J be repeated 

rains, sometime or other. They spread 
their energy into s111all numbers of eggs 
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each time. They don't all hatch at the 
same time, so that the risk is spread 
even further. And they even seem to 

divide up the costs and benefits of 
111eta111orphosing earlier or lacer. 

Perhaps we should ask the question 
another way: what does it need to add 
up to, To keep a population stable, you 
need to produce one offspring to 

replace yourself and one to replace your 
mate. That's all. Two in, two out. The 
life-history strategy of bet-hedging at 
every level may have sec111ed ludicrous­
ly complex co me over my years of 
study, but I think I may be prepared to 

put my money on this frog now. That's 
if I were the gambling type. 0 
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"I K'\JO\\ \\ 11,\1 vou \\•\ 1. YoL
\\'allt .1 ,cory that \\'Oil\ ,urpri,c 
you. l'h,u \\'ill �-011fin11 "'!1.ll you
aln.:,1dy know. rh.1t ,,·011 t make 

you ,cc h1glwr or further or difTi..'re11th·:· 
(Y.111 Mane!, L[/i' of Pi. 2002). 

According to con\'encion.11 wi,dom, 
the i11depende11t origin, of agriculture 
. 1re often ,l'>'oci.1ted "·ith the dewlop­
n1e11t of 'c1\'ili,.1tion'. Such interpreta­
tiom origin.ned in the I <Jth century 
,rnd co11ti11ue to domin,1te thinking 
,1bour European hi,tory. The origim of 
European ,1griculture and ci\'di,.1tion 
can l1L· tr,1ced h,1ck I 1.000 years ro 
South-\\'l',t A\1,1. or the 'Middle E.Vit·. 

gricultur,11 people,. their lndo-Euro­
pean Lrnguages a11d their 'civilis,1tion' 
,ub,equently expanded from Ll1i, 'cr,1-
dle' to colonise much of Europe and 
p.1rr, of ,ia. Thi, \'er,ion of Eur,1,i,rn
hi,tory is famili,ir ,llld unsurprising.

ll.esearch over the last frw decade, 
h,1, broadened thi, picture .rnd ,hown 
that agriculrurc 111,1y have arise11 inde­
pendently in ,ever.ii places aero,, the 
globe. includi11g centres i11 the Amcric­
;1,, Africa and ·outh-c:ist Chi11a. More 
rece11t research has conclusively added 
the isl.111d of- cw Cuinc,1 to thi, list. 

Agriculrnrc \\',l'> pr,1cti,ed m the 
I lighl.rnd, of cw Cuine,1 by ,lt lc,1st 

Leaves of Taro, a starch-rich plant with a long history of use and cultivation in New Guinea. 
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7,000-(1,+oO years ,1go and perhaps as 
early a, I 0,000 years ago. The emer­
gence of agriculture in cw Guinea 
occurred independently of any known 
influence from South-east Asia, or 
beyond. The early and independent 
developlllent of agriculture in ew 
Cuinea i, a relatively new, unfamiliar 
and challenging idea . 

ltccc11t resc,uch demonstrating rhc 
origim of ,1griculcure in ew Guinea 
raise, que,tions concerning the assump­
tiom :llld biases th;it pervade accounts 
or long-terlll history, not only in cw 
Cui11e,1 hut also in other regions of the 
world. For example, why do we study 
c,irly agriculture' Why this concern 
with ftndi11g its origim' ls it a coinci­
dence th;it claillls for the earliest agri­
culture in the world centre on South­
west A ia and arc linked to the devclop­
me11t of European culture' l)o we use 
agriculture. ;ind the tcrlll ' eolithic' 
(referring to agricultural peoples of the 
late ·Stone Age} as signs of something 
cbc-,omcthing that justifies the pre­
eminent position of our own We. tern 
society in the lllodcrn world' 

l3efore addressing the issues raised by 
these quc<,tions, let m comider the evi­
dence for early agriculwre in cw 
Guinea. 

E 
VII )ENCE 1-0lt l::.Altl Y AGRICULTURE I

cw Guinea is restricted to wet­
land arch<1cological sit es in the High­
lands (that is. above I .200 metres alti­
tude). There arc no comparable sit es 
known from the lowlands. Most evi­
dence comes from invest igations at Kuk 
Swamp in the Upper Wahgi Valley, at 
an altitude of 1,560 metre . 

Jack Golson, from the Australian 
acional University, was the first to 

direct archaeological excavations at 
Kuk, in the 1970s, and was joined in 
197-t by his colleague Philip Hughes. In 
1998 and 1999. as a research student 
under Golson's supervision, I re-exca­
vated the sit e. Using archaeological, 
archaeobotanical, radio-carbon and 
palaeoecological data. my aim was to 
clarify the nature and t iming of the ear­
liest agricultural practices identified 
during previous investigations. 

The earliest archaeological remains at
· 0 arc fewKuk, dating to I 0, 00 year ago. 

and difficult to interpret. Golson and
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l lt1"he, believe th.ll .1 buried ch,11111el i,
ci·i:lcnce th,H the wetl.rnd was deliber­
ircl\' dr,1i11cd for ,1griculture ,H this time,. ' 

11 hcrc.1, I .1111 111ore circu111,pcct, rcco111-
i11Clldll1g further exc.11-.uiom be u11der­
r.ikcn bdt)re 11-c c.111 be ,urc that the
clwrnel 11'.lS 111ade by hu11uns. Howev­
er. 11'l' do k11ow, fi·o111 buried fe,1tu1-c,
111d1c.nive of diggi11g, ,taki11g and
1t1c.iii,ed dr,1i11,1ge. rhar people were at 
lcN 111,lllipuLuing the wctL111d lll,1rgin
,H rim time. And ti-0111 plane and char­
co,11 re111,1i11,. we know that people were
ming woody a11d ,t,1rch-rich plants,
mcluding Taro (Color11.ii11 cswlc111a). c111d
tire ro help cle,1r r,1inforest i11 the vicin­
it\'.

·Mulridiscipli11,1ry investigations show
rh.H ,1griculturc 11·,1s definitely practised 
bv .ir leN 7.000-6,.+00 years ,1go at 
Kuk. There is arch,1eological cvidc11cc 
of mounded cultivation (for bettcr-acr­
,1red ,oi ls), the use .rnd presence of a 
r.rngc of edible pl.rnt, such as Taro and
_\/,,:,,, bananas (including species from
11 hich most of the world's domesticated
b,rn.111.1, derive). a11d dramatic human­
induced burning and degradation of the
local em·iron111ent from rainforest to
grml.rnd. 13y this time, people had
Lirgely cleared the natural vegetation
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and had become increasingly focused
on wctla11ds for crop production. Peo­
pl e prepared soil and deliberately culti­
vated planes within cleared plots, activi­
ties that arc co11sistent with most defi11-
itiom of· agriculture. 

Subsequent agricultural phases at Kuk 
(from about -+,000 to I 00 years ago) 
consist of episodes of swamp drainage. 
J >iots were delineated using ditches, and
connected to the major drainage chan-

neb. Earlier ditch networks were less 
formal than later gridded field systems. 
T he findings at l(uk, combined with 
those from other sites in the Highlands, 
give us a picture of how agricultural 
practices 111 cw Guinea developed 
over the last 7,000 or possibly 10,000 

years. 

I
F THE DEVELOPMENT OF AGR.ICUITUR.E :N

ew Guinea was early on a world 

A retouched chert flake, about six centimetres long, dating to 10,000 years ago from Kuk. 
(Inset) High-magnification image of Taro starch granules (under cross-polarised light) taken 
from the artefact. 
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,c.ilc. \\'hy do we not sec 111.111y of the 

,moci,1tcd cultural. soci,il and politic1I 

char.1crcristic, tlut ,1re '° ry pic1I of the 

South-wc,t A,i,111 record' E,1rly .1gricul­
turc in Ne\\' Cuinca was not associ;ncd 

\\'ith do1ncsricarcd animals, seed-based 

c11lriv,1rio11 or pottery, but was largely 
b.1scd 011 the vegct<1tivc propag,1tio11 of

cuttings. tubers .111d other pLmr p,1rt,.
New Cui11ca11 societies arc nor poliri­

c11ly ,rr.1tificd. highly urbanised, largc­

,c1lc civilis,1tions, bur arc relatively cgal­
it.iri.111, vi!L1gc-b,1scd, ,md organised
,1rou11d 'big men', whose followers and

influence arc limited. The absence of
ch.1r,1crcristics so often associated with
the i11dcpc11dc11r origins of ,1gr iculture

in other pans of the world, particularly
in South-west Asia, was a major reason
why agricultural practices in cw

Cuinca were originally thought to have
,pre.id fro111 South-east Asia.

111 his book C1111s, ,�en11s all(/ sreel 

(1997). Jared Diamond (Uni,·crsiry of 

C1lifornia, Los Angeles) presents an 
.1rgumcnt to explain why the long-term 
history of New Guinea was so different 
to other regions of the world in which 
early agriculture developed indcpcn­
dcnrly, such as South-west Asia and the 
Americas. He suggests three 111ajor li111-

iratiom to the development of food 
production 111 ew Guinea: the 
absence of cereals and pulses (peas, 
lentils ere.), the absence of domesricat-

cd animals, and rhc resultant protein 

deficiency in the 1-Iighlands. ew 

Guinea has several other 'strike, ,1gainsr 
it' that prevented the development of 

'advanced' societies, including geo­

graphical isolation, limited cultivable 

land and a restricted alticudinal zone for 
cultivation. Additionally, Diamond 

argues that rugged terrain and endemic 

warfare fostered cultural, lingui•;ric and 
social fragmentation. 

Diamond offers several reasons to 

account for the 'pri111irive' nature of 
ew Guincan societies in comparison 

to those in other agr icultural heart­
lands, particularly South-west Asia. His 

reasons all focus on biological and envi­

ronmental constraints, absences, or lim­

it;itions. In evaluating these reasons 
individually, however. it is apparent that 

none is a necessary impediment to 
social development in ew Guinea. 

For example, 'civilisation' based on the 

cultivation of root crops developed in 

parts of Africa, so why nor in ew 
Guinea' 

Diamond concludes that "the limits 

on indigenous food production in New 
Guinea had nothing to do with New 

Guinea peoples, and everything Ito dol 

with the ew Guinea biota and envi­

ronment". In attempting ro overcome 

race-based interpretations, Diamond 
leans too heavily on biological and 

environmental constraints as causal fac-

A Highland big man persuading members of his local community to contribute to a co . mpensat1on 
payment. Compen_sat1on payments are_ commonplace in the Highlands as communities seek to
redress the negative effects of an accident or criminal act on another person or group.
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rors of history. I 11 so doing, he simulta­
neou,ly perpetuates Eurocentric views
of the world and downplays rhe way 
people create their own history in given
geographical and social contexts. 

l)ia111ond's perspective is Eurocentric
because food production and social 

developn1ents in New Guinea are eval­

uated against an historical norm, that is, 

equivalents in European and South­

west Asian history. There is a presump­

tion rh,n history in other places should 

somehow follow along similar paths 

unless it is held in check or limited by 

constraints or absences. Such a view of 

history evaluates all pasts from the per­

spective of a European or Western 

experience; it fails to confront pro­
found differences in rhe way people 

livc(d) in different parts of the world. 

For example, should we assume that 
people in cw Guinea needed or 

wanted to generate food surpluses in 

the first place' 

In an essay entitled T1,e ladder of social 

e110/111io11: arclweolo,�y a11d rhe bottom ru11gs 

(! 977), Jack Golson suggests that the 

level of agricultural production in New 

Guinea was limited by demand, and not 

by a lack of labour or rhe absence of a 

desire to max11111se output. ew 

Guineans invested their time and 

resources in cultural and social, rather 

than economic, activities. From this 

perspective, social developments in 

New Guinea were of a different, less 

material kind to those in some other 

parts of the world, such as South-west 
Asia. 

The major assumption underlying 

Diamond's view of history is that bio­

logical and environmental conditions 

restrained an inherent 'human nature' 
to improve personal wealth and status, 

and ro seek control and dominion over 

others and their resources. As well as 

including accidents of geography (such 

as climate, topography and the available 

resource base), constraints have also 

been portrayed as accidents of history 

(in terms of technological innovations 
such as agriculture or the wheel). In 

portraying such views of rhe past, are 

we eliciting something fundamental 

about being human, something that is 

observable in the past or the present, or 

are we really embedding our own 

assumptions into a concept of 'human 
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A house in the Highlands surrounded by Sweet Potato gardens. Sweet Potato 1/pomoea batatas) was introduced to New Guinea after European 
exploration of the region, and is now the dominant staple crop across much of the Highlands. 

nature'? ls not any concept of 'human 

nature' merely a projection onto differ­
ent cultures and people in history, of 

values from one particular cultural and 

hi torical standpoint, in this ea e our 

own European-derived society' Are we 

not reading our pre enc into everyone's 
pa t? 

We often find it difficult to embrace 

difference in many realms of contem­

porary society, and interpretations of 

the past are no exception. Just as we 

need co confront prejudice in our own 

society, we need co confront interpreta­

tions of the past chat are based on, and 
ultimately seek to lcgicimace, ethnocen­

tric accounts of che present. Opening 

our minds co the diversity of experience 

after the inception of agriculture is but 

one small way to challenge linear and 
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narrow versions of human history. That 
is ·why determ.ining the early develop­

ment of agriculture in ew Guinea is 
o important and has global implica­

tions for our understanding of human 

social development. D 

FURTHER READING 
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evidence for 111id-Holoce11e agriwlt11re i11 the 

interior of Pap/.la New Cui11ea: a criticnl 
review. /11 Perspectives on prehistoric 

agriculture in ew Guinea, ed. by T P 

De11ha111 and C. Ballard. Archaeol. 

Oceania pee. Issue 38(3): 159-'/76. 
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R
Al)IO-rRACl<I C A  BAI I\ A 

exciting but sometimes 

frum,1ting g,1111e of hide­

and-seek. The b,1t could, 

literally, be anywhere. From every van­

tage point you scan with the directional 
,rntenna, straining co discern a pulse 
against the loud hiss of static. It is a great 

relief once ,1 sign,11 is detected, and the 
chase begins with a renewed sense of 

urgency. 
It had taken considerable tr<1pping 

effort (and so111e painfully cold hands) to 

c.1tch a Lesser Long-eared l3at (Syc­

ro11l1i/11s ,(!Cc!ffmyi) in winter. And now,

after fitting it with a tiny radio-transmit­

ter and releasing it last night, I had final­

ly pinpointed the bat's signal to a large,
partly dead eucalypr. In summer, these

bats often roost in quite exposed loca­
tions. such as under loose bark. But

their winter roosts had remained a mys­

tery. I had assumed they would roost

deep \\"ithin well-insulated tree hollows,

which would provide a more stable,

c.1,·e-like 111icrocli111ate, perfect for
hibernation. Yee the signal appeared to

come from the tree trunk, where there
were no obvious hollows. Then I saw

the chin wire aerial from the bat's trans­
mitter, glinting in the sun. It was poking

our from under a piece of partly shed
bark, just two 111ecres above the ground

011 the trunk's northern face. This 

seemed to contradict all expectations. 

W inter 111ini111u111 te111peratures were 

What is Torpor and Hibernation? 

A Lesser Long-eared Bat is equipped with a miniature temperature-sensitive radio-transmitter 

before release. 

frequently below zero at my field site

near Armidalc, on the orchern Table­

lands of e\\· ouch Wales. How, I 

wondered, did these bats successfully 

hibernate in such exposed roosts? 

In addition to helping me find the 
bac·s roost. the transmitter included a 

thermal sensor, which allowed 111e to 

measure the bar' body temperature. As 

keeping warm (or not) depended upon 

their metabolic race, I could use body 

temperature to work our how much 
energy the bats con urned while roost­

ing. Energy is the currency of life, and 

is of critical importance to small 'warm­

blooded' ani111als. Indeed. many aspects 

of bat ecology appear co be driven by 

how best to gather energy (in the form 

of insect food) and then how to use that 

energy as frugally as possible.

A
l.lAT'S E 1El�GY UUDGET I'.) DANGEROUSLY

stretched in winter. Mose noctur­

nal flying insects are inactive at temper­

atures below around 10° C. Hence, on

many winter nights, foraging is a wa ste 

of a bat's preciou energy. omenme

bars can go for weeks or 111onrhs with-

Internal regulation of body temperature (endothermy) is expensive, especially in small species. With many bats 
weighing less than ten grams, they 'feel the cold' as soon as the air temperature falls below 30° C. Below this, 
keeping warm requires a steep increase in metabolic activity (and therefore energy consumption). Added up over the 
daylight hours, thermoregulation, even in a warmish roost, can consume a large proportion of a bat's daily energy 
budget. 
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But bats have another option-torpor. Upon entering torpor, a bat essentially turns down its internal thermostat. 
The body temperature of many hibernators is allowed to cool by about 35° C .  A bat's temperature fluctuates passively 
with the environment whilst in torpor. However, at a lower critical limit (typically around 2° C), heat production kicks 
in to keep body temperatures from freezing. Torpor results in a dramatic reduction in energy expenditure. At 10° C, 
bat metabolism is reduced to a trickle, just 0.5 per cent of the energy normally consumed; even at an air temperature 
of 25° C, torpor reduces energy use to ten per cent. 

A bout of torpor can last from hours up to weeks at a time. Hibernation (a period of seasonal dormancy) is entered 
during winter by bats inhabiting_ cool temperate clim_ates. During the hibernation season, bats typically enter a series
of prolonged torpor bouts (lasting days to weeks), interrupted by short periods of arousal. However, bats also use 
torpor in the warmer �onths, most often_ for several hours in the early morning during roosting, but also in the
after_noons. Understanding the thermal biology of bats provides a crucial insight into their ecology and habitat
requirements. 
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Radio-tracking showed that male Lesser 

Long-eared Bats have a preference for 

roosting under bark on the northern, sunny

side of the tree trunk.

our an opportunity to feed. So how do 
they manage co surv ive? They can't rely 

on extensive fat stores, for they arc coo 

small and must be able co fly. Instead,

they save energy by entering a state of 
rorpor and hibernating (see box). 

l<..oo t temperatures strongly affect 

rhe cost of keeping warm and the sav­

ings gained by entering corpor. In the 
1960s, Australian bat researcher Peter 
Dwyer, vvorking at the University of 
New England, showed that Eastern 

Bene-wing Bats (Mi11iopterus schreibersii) 

select cave roosts according to their 

changing thermoregulacory needs. 
During winter hibernation, bent-wing 

bars roost in caves chat provide a stable, 
cold microclimate. By allowing their 

body temperature co drop co that of 

rheir urroundings, their metabolism 
and energy use is reduced co just a 

trickle. In summer, however, bent-wing 
bats form maternity colonies in caves 

that have a dome-shaped roof. By trap­
ping the colony's body heat, these sum­

mer roosts are heated by up to 9° C and 
remain warm despite cooler night-time 

temperatures. This makes keeping 

warm as cheap as possible for mother 

bars and their young. 

However, the majority of bat species 

roost in trees rather than caves. While 

bars in caves are relatively easy to find 

and observe, searching for occupied tree 
roosts is practically impossible. As a 

result, much less is known about the 

ecology of tree-roosting bats. Only in 
the last five years, by using tiny radio­

rransmitters as small as 0.4 gram, have 

bat researchers been able to find and 

describe the roosts of tree bats. 

In general, tree-roosting bats prefer 
large, old or dead trees, presumably 
because these trees contain the most 
hollows. Large tree hollows are needed 
by female bats in spring/summer, when
the roost must accommodate small
maternity colonie of l 0 co 100 bats
and their young. Males of most species
roost solitarily in summer, and can use
smaller roosts in cracks, under bark or
111 dense foliage. In contrast to cave bats,
tree bats also switch between roost trees
almosc every day. A change in a bat's
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preference for thermal microclimate 

may explain some inter-roost move­
ments. But frequent switching could 
also help trick predacors or prevent a 
build-up of parasites. A single bat or a 
matern ity colony (including their 

flightless young) may move between ten 

or 111ore different tree-roosts in the 

space of four weeks. However, they 

remain faithful to a restricted roosting 

area. For conservation purposes, some 

bat biologists argue that we should con­

sider this local collection of roost trees 

as a 'single' roost, equivalent to a cave. 
Of course, tree-roosting bats face the 

same energetic constraints of small size 
and a temperature-dependent food sup­

ply as cave-roosting bats. So, in theory, 
temperature of their roosting sites 

should be equally important. Potential 
tree-roosts vary in their level of insula­
tion from external temperatures, rang­
ing from thick-walled hollows in the 
trunk or large branches, to smaller hol­

lows, cracks in dead wood, or under 
partly shed bark. And, unlike caves, 
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AFTER FOLLOWING SEVERAL BATS AROUND, 

not 011/y ll'{IS I s/1ockcrl to /c{lrl/ t!,at /11{1/e and fe111alc long-cared bats 

rooster! 1111rlcr [J{lrk {lllrl in s/1al/o111 crevices c1;c11 in t!,e ,nirldle of u1i11ter, but 

fl/{lf , in tl,cse exposer! roosts, tl,ey spent up to f1110 1/Jeel-?s in co11ti11uous torpor. 

,0111L' trcc-roo,t, c.111 be hc,ncd lo ,1bm·L' 

L''\ll'rn,11 tc111pcr,1turc, b� L''\pmurc to 

d1rcn ,0L1r r,1d1.1t1011. 

I l'\\l'r l 011g-c,1rcd l3,m ,lrL' b.1rk­

romti11g ,pcci,1li,t,. l3,1rk obnou,ly pro­

,·1Lk, ,·cry lmk protcnion ,1g,1111,t l''\tl'r-

11,1! comliuom. ,o thc,c b,Hs L''\pL'riL'llCL' 

llluch 111orL' ,·,1n.1bk rhnrnal condit1om 

th,111 do c.1n' b.w,. Ho\\' do thc,c differ­

ence, ,1tfrcr their u,e of torpor .1ml 

cncrg� hudgcLi11g' Fntz Cc1scr (Uni­
,·n,1ry of Ne,, Englmd) ,rnd fvl.1rk 

Bngh.1111 ( 111,-ers1ry ot- R.cgi11,1. ( ',rn.1-

d.1) l1.1d srud1cd the thcrrn,11 phys1olo�

of long-c,ircd b,1C\ in the L1bor.1tory.

They found rl1.1t c.1pri,·c b,m rc.1dily

cmncd torpor ,ll .1ir tcrnpn.1turc, 

bclo\\' 2:')° C .111d c,·cn ,ll thc,c high 

tc111pcr,1turcs ,,·ere ,1hk LO reduce Lhc1r 
111ct,1bolic r.1tc b� 90 per cent. I 11 the 

l.1bor,1tory. undn .1rt1fici.1l conditiom

,llld COll\t.111[ tL'lllpL'r,lCUrL'\. C,l\'L' b.n,
.111d tree bat, ,ire phys1olog1c.1lly ,illlil.ir.

Bul. became of their oppming romt
e11\'ironrnc11ts. their n,1[Ural Lhcrllloreg­

ul.1tory beh.1,·iour, .in: likely to differ

grc.nly. ·o. \\'ith Frit7 a, 111y principal

,upcn·i,or. I beg,rn Illy J>h _ I)_ 111 March

2(Hl2 co im·cstig,HL' the relatiomhip

bcr,,·ccn roo,t ,clccnon ,rnd the rher­

n1oregul.1tory bch,1\'iour ot' frce-r.111gi11g

long-e,ired bats.

I .., I ()()I) 11 II Ill.', I ( I IA ('[ or CATCH! (, 

b,m 111 ,, inter if I trapped only 011 

the ,, .1rn1est lllghts. when the odd 

11N:cr 1111ghr be out and about. I soon 

reali,ed rh,n the be,t nights could be 
prcd1cred by the ,1pproach of a winter 
cold front. Thi, connection struck me 
a, I \\'J, contemplating why the weath­

er al\\'ays turned nasty just when I had 

to ,tart r.1dio-tr,1cking. On the night 
before .1 cold front, north-westerly 

\\'i11d, and high cloud cover often keep 

rcmpcra[UrL'\ \\'armer than urnal. 13y the 
tlllll' I'd c.rnght and released my bat. the 

cold ,ourhcrly air behind the front 

\\'Ould ,1rri,·e. br inging \\'ind and rain. 

�eproductive female Lesser Long-eared Bats prefer to keep warm during roosting and can reduce their heat loss and therefore save energy by huddling

111 groups. 
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The Lesser Long-eared Bat is one of Australia's most common and widespread native mammals. 

After following several bats around, 

not only was [ shocked to learn that 

male and female long-eared bats roost­

ed under bark and in shallow crevices 

even in the mjddle of winter, but that, 

in these exposed roosts, they spent up 

to two weeks in continuous torpor. As 

is typical for other hibernators, several 

days of torpor were broken by short 

arousals lasting only hours. These 

almost always coincided with dusk. 

Also, bats came out of torpor more 

often, and spent longer periods active 

(occasiona!Jy for the whole night), on 

especially warm nights. This strongly 

suggested that they took advantage of 

increased insect activity to forage on 

some winter nights, and confirmed 

why I had better trapping success on 
the warmest nights. 

Most hibernators, including cave 

bats, have almost constant, low body 

temperatures whilst in torpor, reflect­

ing their choice of we!J-insulated win­

ter shelters. Large variations in temper­
ature would cause them to rouse 

unnecessarily-a dangerous waste of 

energy. However, hibernating long­

eared bats, in their somewhat flimsy 

winter roosts, had body temperatures 

that fluctuated passively by about 10° C 
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per day, from as low as 2° C, but they 

remained in torpor for many days nev­

ertheless. A preference for roosting on 

the north-western side of the tree also 

meant that on sunny days they could be 

warmed passively to 25° C, despite a 

daily maximum of only 10° C outside. 

Overall, I found that Lesser Long­

eared Bats are somewhat opportunistic 

hibernators. Whilst capable of spending 

up to two weeks in continuous tor por, 

during occasional mild weather bats 

will rouse almost every night. Winter 

arousals are usually a costly process, but 

Lesser Long-eared Bats gain a partia!Jy 

free ride owing to their exposed, sun­

heated roosts. And, because they are in 

touch with outside temperatures, they 

can more readily telJ if a night is warm 

enough to make foraging worthwhile. 

This may allow them to take advantage 

of winter feeding opportunities other­

wise missed by cave bats, and at a much 

reduced energetic cost. 

Despite these advantages, during tor­

por wouldn't these bats use more ener­

gy than similar cave-dwe!Jing bats? Not 

necessarily. Bats hibernating in caves 

have an almost constant body tempera­

ture, matching that within the cave, 

which is close to the monthly average 

lesser long-eared Bat 
Nyctophilus geoffroyi 

Classification 

Suborder Microchiroptera 
(microbats), family Vespertilionidae. 

Identification 

Small bat with long ears and a low, 
Y-shaped muzzle ridge; fur grey

above, whitish below, and rust­

brown around face and ears;
males 5-7 g, females 7-9 g.

Habitat and Distribution 

Occurs commonly throughout 

Aust., apart from Cape York and 

east coast of Qld, and in most 
habitats, including farmland. 

Biology 

Slow, manoeuvrable flight; insects 
taken in flight, or gleaned off 

vegetation or ground. Roosts in 

trees, usually under bark or in 

cracks; in summer, females form 

small maternity colonies and roost 

in tree hollows. A single young or 
often twins born late Oct./Nov. 
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Even in a subtropical climate, the five-gram 
tree-roosting Eastern Forest Bat regularly 
enters torpor during the day in summer. 

of outside temperatures. This 111cam 

that, overall, the body temperature and 

energy expended by long-eared bats in 

torpor ,ire roughly equal to that o( ca,·c 

bats. However. a drop in roost temper­

ature below 2° C would require a very 

costly increase in energy expenditure. 

While cave bats are protected agaimt 

,·cry cold overnight temperaturc5, long­

c,ircd b,us can be caught out. On a few 

occasions I recorded long-cared bats 

rousing early in the morning to move 

to a better-insulated roost, apparently in 

response to plummeting temperatures 

in their current roost. 

While it makes sense to enter torpor 

in winter, surely there is no need for 

torpor in summer \\'hen it is warm and 

insect'> arc abundant? Indeed, I found 

Solitary male bats, like this Gould's Wattled 
Bat ( Chalinolobus gou/ditl, often exploit the 

space under partly shed bark for day-roosting. 
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I ·ririiw fi.:111,1lc Lc,,cr Long-cared
rh,1t ,1L , " 
B 1"1-aclv ,1,·01ded ent ering deep tor-
,n, " :::, , . 

. During ,un1111er. ,mall maternity
poi. -

S of fr 111,1lc, ,1nd their young 
�oup -
� 1 red roo,t, \\'iLl1in tree hollows.se ec · 
Like for cave b,m. it appears chat by 

. pi·,w rheir bod\' heat, these better-nap " , . 
· !seed romts provided a warm ,1ndmsu" 
stable clilllatc. Avoiding low body tem-

perawrc, allow, continuous lactation 
bv female, and f;mcr growth rates of 
their young. In comrast. m,1lc long­
eared bars. roo,ting ,olitarily under 
bark or in ,hallow cracks, entered tor­
por every ctly in ,umrner, with patterns 
of torpor u,e closely matching the daily 
temperature cycle. 

During ummer, male bats always 
entered torpor before sunrise. Their 
body celllperacure were lowest at 
dawn, being clo e to the minimum air 
temperamres outside. R..oosc tempera­
tures (and body temperatures of torpid 
bars) roe rapidly during the morning. 
Bat typically roused from torpor about 
mid-morning, after first being warmed 
pas sively to around 20-25° C. T her­
mally unstable roosts, heated to near or 
above external maxima for several 
hours, provided a period during the 
rest pha e when keeping warm wa a 
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SURELY THERE IS NO NEED 

for torpor in summer 

when it is warm and 

insects are abundant? 

cheap as po sible. Poor insulation, 
however, meant that roosts cooled in 
the late afternoon, during which bats 
would often enter another hort bout 
of torpor, finally rousing again just after 
cfark. l n comparison, the energy 
expended in a thermally stable roost 
(such as a deep tree holJow or cave) by 
a bat using a imilar pattern of torpor 
and arou al would be nvice as much. 

The use of torpor during summer 
was not re tricted co bats on the 
Northern Tablelands. W hiJe working 
with Brad Law (State Forests of New 

outh Wales) at his field site in the ub­
tropical eucalypt forests of the mid­
north coast, l found that male Eastern 
Fore t B ats ( Vespadelus pu111ilus) 

employed a similar pattern of two tor-

por bouts per day. This was the first 
record of torpor use by free-ranging 
bats from a subtropical climate, and in 
summer ! It demonstrate\ clearly that 
torpor use by small bats is not an 
'emergency' respon e to a shortage of 
food or to cold temperatures, but 
rather forms a regular p;irc of their 
roosting behaviour. D 

FURTHER READING 

Geise,; F & Briglta111, R .. \1., 2000.

Torpo,; thermal biology, and e11ergetics i11 
A11stmlian lo11g-eared bats (Nyccophilus). 
J. Comp. Physiol. B I 70: 153-162.
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(Above left) Trumpetfish (Aulostomus 
chinensis) in red coral. Papua New 

Guinea. By Ann Worthy. Runner-up, 

Underwater Subject. 

(Above right) Northland Green Gecko 

(Naultinus gray,). North Island, New 

Zealand. By John O'Sullivan. Winner, 
Animal Behaviour. 

(Left) Blowfly on a grevillea flower, 
Sydney, New South Wales. By 

Cameron Mills. Runner-up, Digital 
Camera Photography. 
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ANZANG Nature and landscape 

Photographer of the Year 2004 
Information regarding the annual ANZANG Competition can be found at www.anzangnature.com 
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(Above) Jumper Ants (Myrmecia 

nigrocincta), Mullumbimby, 
New South Wales. 

By Mohana Grierson. Winner, Junior 
Photography Section. 

(Right) Juvenile Black-naped Tern 
(Sterna sumatrana), 

Barrier Reef Cay, Queensland. 
By Graeme Guy. Winner, Digital Camera 

Photography and Photographer 
of the Year 2004. 

(Far Right) Cascades, central Australia. 
By Ted Mead. Winner, 

Wilderness Landscape. 
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GLOBAL S POTLLG HT 

Bugsiniuus 
1/icti/lls s11cki11,� 11cctar_f,,0111 t/1c lip c!{tC'II lose t/1cir_{c>oti11,� 

a11rl curl 11p in t/1e rlri11k. 

D
ESPER.ATE FOi� A Dll .. 1 K, TI IE 

famous naturalist
.· 

Alfred Wal­
lace drank the liquid from a 

group of pitcher plants while exploring 
Malaysia. Although the fluid was full of 
dead insects and looked "uninviting", 
he wrote in 1890 that he and his friends 
"found it very palatable, though rather 
warm, and we all quenched our thirst 
from these natural jugs". They must 

have been almost delirious with dehy­
dration to have quaffed a few pitchers, 
as one local name for these plants trans­
lates to 'the place where rats pee' , prob­
ably because of the urine-like smell
from decomposing insects. While I
have drunk the fluid from unopened 
pitchers (slightly sweet and slimy),
when it smells like a rat urinal, and
comes from a vessel often called a
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The fluid-filled jugs of pitcher plants 

(Nepenthes) act like insect traps, drowning 
insects lured to the plant's nectar. 

'hanging stomach' , it does not sound 
like a drink that will improve with age. 

Pitcher plants have jug-shaped leaves 
that have evolved into insect traps. The 
plants lure insects, mostly ants, with 
nectar that is produced on the lid of the 
pitcher and around the slippery lip. Vic­
tims sucking nectar from the lip often 
lose their footing and end up in the 
drink. These plants arc usually found in 
areas with infertile soils and the nutri­
ents necessar y for the plant's growth are 
instead extracted from the drowned 
insects. 

1 n many ways the pitchers are like the 
stomachs of animals. Although not bub­
bling cauldrons of flesh-dissolv ing diges­
tive fluid, they do contain bacteria and 
antioxidants that break the insects down. 
One animal that often ends up with 
pitcher-plant food in its own srornach is 
the crab spider 1\ lis11111e11ops 11epe111/iirola.

which captures insects lured to the 
plant's nectar. J\ lis11111rnops is a rather 
malevolent lifeguard as it saves inseccs 
from drowning-either before they have 
a chance to fall, or just after, by hauling 
them out of the fluid. However, the kiss 
of death, rather than the kiss of life, fol­
lows the rescue. Many other species of 
crab spiders also exploit the attractiveness 
of nectar by living on flowers and 
ambushing pollinating insects. 

1\llis11111e11ops lives with a number of the 
alinost -1-0 species of pitcher planes in the 
genus J\iepe11thes. where it steals their 
food, and even uses the plane's insect 
trap to defend itself. When I first starred 
peering into the pitchers of 1\·. gracilis in 
Borneo, I was sure I sometimes caught a 
flash of red. This turned out to be the 
spider leaping from the walls or lip of 
the jug into the fluid. And predators a 
lot smaller than me have the same effect. 
The footsteps of large nectar-loving 
ants, three to four times the size of the 
spider, are enough to make the spider 
take the plunge. Fortunately for the spi­
der, no underwater wrestling ensues, as 
these ants are somehow able to avoid the 
pitfalls of a slippery lip. 

If the pitcher had only recently 
opened for business and was not full of 
drowned victims being broken down 
into plant nutrients, I could see the spi-
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der cbirly brne,1th the fluid. Whrn the 
pitcher was a lllurky mass of bodies (or 
'necromass' a, I like to c.111 it), the spi­

der would scuttle crab-like bene,1th the 
corpses in their \\'atery gr,1ve and Liter 
emerge, zombie-like, with its body 

cloaked in the partially digested bodies 

of ants and other insects. 
How does this s1)ider manao-e co r :::, 

breath underwater' Unlike some aquat-
ic spiders, which trap a bubble of air 
over their entire body, adult and large 
juvenile JV/is11111c1101is trap only a small 

air bubble over a pit on the anterior 
ventral abdomen next to the book 

lungs, which arc used for breathing. 
The pit seems to allow the spider co 

hold onto the bubble in spite of the 
pitcher-plant fluid having a property 

chat encourages drowning rather than 
breathing. Pitcher plants produce a sur­
factant or wetting agent (hence the liq­
uid's slimy feel when I drank it) chat 

reduces the surface tension on the 
fluid's surface. This facilitates the 
smooth transition from air to liquid for 
plummeting insects. Obviously, pitcher 
plants want their food inside their 
stomachs, not skating around on the 
surface breaching tiny sighs of relief] 
However, for a plummeting spider, low 
surface tension also makes it more diffi­
cult to trap an air bubble. MiS11111e11ops 

appears to overcome this by having 
hairs inside the pit that help push the 
bubble against the opposite sides, keep­

ing it in place. 
With an air bubble attached, the spi­

der can stay underwater for about 40 

minutes. If it needs to come up for a 
breather, but still feel threatened, it can 
just raise its hairy pit above the surface 
and take down another bubble of air. 
MiS111·ne11ops does not have a water­

repellent cuticle, like some aquatic spi­

ders, and so it emerges from the fluid 
looking like the proverbial drowned rat. 
Although the fluid only digests the 

dead, the spider carefully grooms itself 
dry, before waiting to steal another 
sweet-toothed insect from the jug. 

Female MiS11111e11ops build an egg sac 
just above the pitcher's fluid line, and 

when the baby spiders emerge they dis­
perse around the dry walls inside the 

pitcher. Just like their parents. the 
babies also leap into the fluid when dis­
turbed. The sight of 50-odd spiderlings 
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The crab spider Misumenops nepenthicola not only pinches the pitcher plant's food but also takes 

refuge from predators in the fluid. 

making tiny splashes as they submerge 
reminds me of an arachnid version of 
"Titanic"! Because the spiderlings are 
so smalJ, they can trap an air bubble 
over their entire abdomen, and wiU stay 
submerged for as long as the adults. 
lronically, while the lower surface ten­
sion makes it more difficult for the 
adults to trap a bubble of air, the babies 
actually benefit from the surfactant, as it 
allows their small bodies to slip under­
water more easily. When I made the 
babies jump into regular water, a num­
ber got stuck on the surface. 

What does the carnivorous plane gee 

out of having a free-loading carnivore 

living in its insect crap' Well, probably 
nothing, except the spider at least uses 
the pitcher as a gigantic toilet and 
returns some of what it stole from the 

plant. This makes me feel even less like 
following Wallace's 'line·; but if l ever 

had to, it would be one cocktail 
would neither shake nor stir. D 
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BEi G HUMAN 

Making the cut 
·1 ·t,c olrlcs1 rlcnr-r111 c11irlc11rc /<>r rirm111cisio11 ro111cs r,,0,11

. . 

-1-, 000-ycor-olrl fi,Q)'JJfin11 11111111111ics n11rl n11cic111 i11scriptio11s.

I 
I I\ '0 <, IU'Rl�la rl IA I MAI/· 

circumci,ion-cmting 3\\·,1y of the 

fore,kin-is a ,ensitive topic in 
hc,1lth scirncc. Especially now that 

there's t,1lk .ibout the possibility of it 
reducing HIV infection. 13ut before you 

start queuing up at the clinic, consider 
the alternatives. And, if you arc already 

cur. Juve you ever wondered why' 

K,1rl Kru,zclnicki (University of Syd­

ney) \\"rote an article in the Syr/11cy 

.\ lomi11_(! Hcmlrl'., Coor/ I Vi:ckc11rl 111:ig:i­

zinc, ch.1llcnging the common nmcon­
ception that m.1le cir-
cumc1s1on was or1g1-

nally performed for 
hygienic reasons. He 

cited evidence from 
medicos who refute 

health benefits of the practice. While 

the Australian Pres, Council di,111i,sed 

the co111plai11t, Morris may have a 
point. 

Steven n .. cynold, Uohn, Hopkins 

University, 13alti111orc) and colleagues 
fi-0111 India's ational AIDS n .. esearch 

Institute investigated whether circum­
cised men really did have a lower risk of 

contracting HIV. In a ,tudy of 2,300 

men ( 191 circumcised), those uncir­

cumcised were more than ,ix times 

more likely to acquire HIV than cir-

cu111ci,ed men. 

13ut could this just 

be a consequence 

of uncircurnciscd 

111en being more 

careful' No, 
the claim that fore-

skins of uncircu111cised 
soldiers encourage 

infection, and suggest­
ed instead that the link 

between circu111cision 
and hygiene arose 

someti111e during the 
V ictorian era when "it 

was promoted as a way 
to dcscnsi rise the pen is 

Body both 

groups had the 

same rates of 

infection for other 
sexually trans111it­

ted diseases (gon­

orrhoea, syphilis 

and herpes). It 

SCCll1S th C foreski 11

decoration 

£s among the 

earliest £ndfrators 

of modern human 

behaviour. 1s a magnet to 

HIV, being rich in 

receptor cells that 

the virus appar­
ently binds to. 

13ut even if true, is 

circumcision the 

to thwart masturba-

tion, which was 

thought to cause 

headaches, paralysis, 

bed-wetting. insanity, 

epilepsy, tuberculosis, short-sightedness, 

criminality and heart disease. The 
hygiene that circumcision was meant to 

encourage was, it seems , not physical 

but moral." 

The article prompted Drian Morris 

(also fi-0111 the University of Sydney) to 

co111plain of editorial bias, arguing that 

Dr Karl, as he is known on Triple J 

radio, had ignored the demonstrated 

best solution' Why nor a condo111' 

There is an obvious religious aspect 

and therefore a social side to circumci­

sion that complicates cut-and-dried 

medical solutions on a global scale. It 
would be impossible to enforce all 

males to make the cut. Similar lcgisla­

t1011 to ban female circumcision or 
exc1s1on (cutting away :ill or part of the 

external genitalia-less common now 
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but forn1crly pr,1cti,cd in ,cvcral pans of 

the world) would likely be ,ccn a, inter­

ference in fumL1111cntJI religious right\ 

even though 111,rny wou Id now regard 

chi, practice ,1, ,1bhorrcnt. 

Anthropologi,t, have documented 
many fonm ofhody mutilation, decora­

tive n1odificati011', and surgical cuts. The 

he,1d, neck, c,ir\ and lip'> have taken a lot 

of cl,11mge, fi-0111 ,h:iving and dangling 

forcign object'>, to tooth pulling, scarifi­
c.nion, ,rnd in,erting ring, and large 

platc, \\'herc they were not meant to go. 

13ut who ha,n't got ,orne of their body 

cut or pierced? 
13ody dccor.1tion can be traced 

archaeologically and i, among the earli­

C'it indiutor'> of 111odern human behav­

iour. The c,1rlic'>t be,1ds, for example, 
arc pcrh.ip, 77,000 yc,m old in Africa, 

,1lchough not wide,pread until about 

-t0,000 year, ,1go (,cc "Oldest Modern

13cad," p,1ge I I, chi, i,'>ue). 13ody mod­

ification. including circurncision, i,

111ore difficult to track, but it i, likely 

that its origin, related at least in part to 

initiation rites ,md ,ocial identity. 

Determining an or iginal link between

body rnodification and hygiene or

health benefits 111ay be impossible to

prove archaeologically, although the

Iceman's tattoo,, preserved for 5,300

yc,1r<,, may 111,1rk ,1cupu11cture points (see

--x M,1rks the Spot", .\"n111re ,-l11s1.

Autu111n 2000). On the other hand. 

stone and gla<,, tools Jssociated with var­

iou, surgical practices survive well

archaeologically and are held in muse­

um collections.

The oldest clear-cut evidence for cir­

cumcision conies fi-0111 -t,000-ycar-old 

Egyptian n1u111111ies (yes, the males) and 

ancient inscriptions, which reveal that 

Egyptian boys were cut between ages 6 

and 12. As far as I know, the Iceman was 

not. Some perform the operation soon 

afrer birth Ucws and Mohammedans) 

and others at puberty, and the docu­

mented reasons arc diverse: a sacrifice 

for i111mortality; atonement for incestu­

ous desires; promotion of fertility; and. 

of course, hygiene. Christians don't 
have to do it according to Acts XV, but 
many do. 

Circumcision and ,ubincision (cutting 

the urethra, lcngthwi,c, on the under­
side of the penis) have been important 

pans of male initi:ition among Aus-
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trJlia\ de,ert Aborigine, for many gen­

er,rnons. I )etaib of" the ceremonies asso­

n,ned \\'1rl1 fir,t and ,ubsequent cuts arc 

re,tncted lO tho,e men already initiated 

111 Aboriginal L,1w, and cannot be 

reve,1\cd to the general public. T he 

extent of this male cult marks the 
expJrnion of the Western Desert cul­
cure into the south-west of Western 

Aumalia, ,1, was documented by Daisy 

Ll,ites (1859-1951) , the famous, even if 

conrrover<,ial, lri,h woman who lived 
and worked with remote Aboriginal 

people for many years. 
Martin Cibbs (University of Sydney) 

and Peter Veth (Australian Institute of 

Aboriginal and Torres Strait Islander 
Studies) have explored how such rituals 

were probably used to build alliance 

networks and social bonds-essential 
elements for survival in harsh environ­

ments. When times are tough and seri­

ous drought kicks in, you can always 
call in on the neighbours for help and 

access to scarce food resources, especial­

ly if they know you would do the same 

for them. Circumcision would have 
been visible and would clearly demon­

strate commitment to the ritual pack­

age. Gibbs and Veth argue that the his­

toric spread of the circumcision rite 

into south-western Australia is an 
example of how the intensive ceremo­

nial and social interactions allowed 

Aboriginal groups to inhabit the risky 
marginal landscapes of arid central Aus­

tralia. To maintain and extend the help 

lines, new initiates from neighbouring 

group were recruited into the desert 

cult through ceremonial exchange, and 

ometimes by per uasion, sorcery and 
fear of retribution. Historically, as far as 

I know, the question of hygiene never 
came into it. 

Circumci ion is losing its popularity 
in modern Australia where less than 20 

per cent of newborn males are circum­
cised each year, well behind the USA, 

where 60 per cent of males make the 

cur. It i still rare in Scandinavia-the 
Finno-Ugrian speakers are among the 

few groups that never traditionalJy prac­

tised circumcision. Interestingly, Aus­

tralian anthropologist Kim Akerman, 

who ha grown up with traditional 

Aboriginal Law, tells me char circumci­
sion continues to increase in popularity 
among some Aboriginal language 

NATURL AUSTRALIA AUTUM1 2005 

Daisy Bates, with Joobaitch, Perth district, circa 1905. She lived and worked with remote Western 
Desert Aborigines and documented the spread of the circumcision rite into coastal areas. 

groups today. 
For many of us the decision to be cut, 

or not to be cut, was made at birth by 

our parents (in contrast with Aboriginal 
initiation at puberty). Reasons can be for 

religion, status, or just decoration; but for 
hygiene? T he bulk of current medical 

advice now seems dead again t circum­
cising babies, at least as a preventative 
measure-if it ain't broke, don't fi.....: it. 0 
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THE SECRET LIFE OF PLA TS 

All in the tamilv 
Our 1111ti1 1c /1c11t/1s {I/Id l1N1rd-/1cat/1.-; 11rc 11011 1 11cstlcd in 11 1it/1 

1/1c r/1ododrndro11s <!f" C/1i1111. 

A lllUEI· I IUI' AROU I) YUNNAN 

Province of China last year, I was 

surprised by the prominence of rhc 

Aust1",1li;m flora. Tasmanian l31uc Cums 

(L11r11/yp1w ,i,zlo[J11!11s) marching across the 

field, like telephone poles with 111ops 

011 top (the side branches are harvested 

each year for fire wood), Silky Oak, 

(CrcJ 1il!c11 ro!J11s1<1) lining the main streets 

of local capital city Kunming, and the 

occasional flicker of Silver Wattle (Am­

rin dcn//)(11<1) blossom in town squares. Of 

course these arc all imports into China, 

and the plants of that country have few 

links with our Condwanan flora. 

Or do thci' The most noticc,1ble 

flowers in the Yunnan Province. at least 

to this Australian traveller. arc the 

rhododendrons. W hen I visired in their 

late summer, the rhododendrons and 

azaleas (all IV10dodc11dro11 spp.) were in 

fruit, rather than flower. so the moun­

tainsides were dry and dull green. In 

spring, the vibr,111t colour, we know 

from azaleas and rhododcndrom in our 

own gardens transform the landscape­

although 'double-flowered' cultivars are 

restricted to parks and monasteries, 

where some of the trees arc many hun­

dreds of years old. 13ut in any season, 
these well-known members of the 

heath family, Ericacc,1e, arc a key fea­

ture of the Chinese 'bush'. 

In Australia. we have only ,1 few 

members of the Ericaceac. Most of the 

3,000 species in I 00 genera arc found in 
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The beard-heath leucopogon cryptanthemis-­

long but incorrectly thought to be 'false 

cousins' of the 'true' heath family. 

Chi11,1 and nc,irby Himalayan countric,. 

and in New Cuinea and southern 

Africa. There arc only nine specie, 

native to Amtralia, including two 

rhododendrons from far north Quccm­

lancl: !V10dodc11dro11 J 1irios11111 from high­

altitude rocky outcrop, around Cape 

Tribulation, and /?. .. lor/Ji11c from similar 

habitats 011 the 13cllcndcn-l<cr llange. 

There arc also ,1 few African and Euro­

pean heaths now weedy in natural are.1,, 

and our gardens of course arc full of 

exotic R/1ododc11dro11 cultivars. 

However we do have a family of what 

have for a long time been considered 

'false cousim', a group of plants tlut 

look similar but have been treated a, 

quite separate families (like the euphor­

bias of Africa and the cacti of the Amer­

icas). Many members of the 'southern 

heath' L1111ily. the Ep.1cridaccae. ,11-c 

heath-like and their common name, 

reflect this likeness: the Pink or Com-

111011 Heath (/.:1 ){1cris i111prcss11) is the State 

emblem of Victoria. and Fuchsia Heath 

(Cp11ms /011x!flom) is a highlight of native 

and garden settings around Sydney. 

These vernacular names arc akin to the 

much maligned names ,ometimcs given 

to marsupials (for example, ·native cat•; 

for quolb). 

The Epacridaccac is pretty much an 

Australian family. There are a fe,,· 

species in New Zealand and farther 

north into Asia, and one in South 

America. but 360 of the -1-50 or ,o 

species are native here. The family 

includes many well known heath and 

woodland genera, ,uch as the 11,1tive 

heaths (Epnrris) and beard-heaths (u·11ro­

po,r�o11). Their sprays of white or reddish 

tubular flowers, typically poking out 

from prickly leaves, arc a common sight

on nutrient-poor acidic soils around the 
country. 

The green thumbs a111011gst you will 

have raised an eyebrow at the mention 

of acidic soils. Anyone ,,·ho grm,·s az.1-

lcas or rhododendrons will kno,,· th,H 

they too have a famines, for lo,,· pH. 

This, and the fact that many of the 

species look similar, turns out to be ,1 

better indicator of evolutionary rela­

tionship that we had thought. Plant sci-
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cnri<,r\ ,ire 110w busy decomtructing our

q1,1crid (u11ily and it looks like the false 

cousin, ,ire destined to become sibling,.

Recent rcse,irch places the Epac­
rid,1ccae ,mack b,rng in the middle of 
rhc Er ic.ice,1e. In the new family tree, 
our n,1tive hc,ith, and beard-heaths arc 
110w nestled in with the rhododendrons 
of Chin,i (and those two from Aus­

tralia), the heaths (Erirn) of southern 
Africa .111d the heathers (C(l/11111(1) of 
corland. Their closest relatives turn out 

robe the blueberries, a cluster of plants 
including true blueberries ( l/4cci11i11111)
from all over the world, and the 

waxberries (Gmt!theri(l) from Australia, 
ew Zealand and outh America. 

However all is not lost and we can still 
retain some national pride. Because the 
southern heath genera have a common 
and unique ancestor, they will for m a 
distinct subfamily, called the Styphel­
ioideae (within the family Ericaceae). 

If you ever need to separate the 
'epacrids' (now styphelioids) from the 
rest of the family Ericaceae, the leaves 
usually have parallel veins and the flow­
ers produce as many stamens (the male 
bits that shed pollen) as petals. There are 
also some more obscure characters that 
support the grouping, such as thicken­
ings on leaf epidermal cells and the 
mechanics of pollen release. And of 
course there are the genetic simjlarities. 
The comparison of gene sequences 
continues co provide new insights into 
plant relationships, or sometimes con­
firm long-held intuitions. 

Sorting out the familial relationships 
is just the tart. Many of the features 
used to identify plant genera, such as 
leaf shape and flower structure, are 
remarkably consistent among the 
'epacrids'. Darren Crayn and Chris 
Quinn (Botanic Gardens Trust), and 
rheir colleagues from Sydney and far­
rher afield, are exploring the genetic 
diversity within the Styphelioideae, 
1earching for natural relationships and 
reliable features for the identification of 

genera and species. 

Early indications are that the beard­
heaths have been a dumping ground for 
unrelated species and may include 

members of as many as eight genera. 
The highly localised 811d(ll11(111gi(l (from 
rhe south-east of New South Wales) and 
Rupico/a (from sandstone escar pments 

'.liATUIU AUST RA LI A AUTU M 2005 

Fuchsia Heath, one of Australia's 'native heaths' (Epacris), is another long-lost relative to join 

the family. 

around Sydney) appear to be just 
unusual members of the Common 
Heath genus Epacris. So although there 
won't be any more surpr ise liaisons 
between China and Australia, there may 
be a few painful separations and amal­
gamations in your local bush. D 
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Ocean Shores to Desert Dunes: The Native Vegetation of New South Wales and the ACT 
By Dm 1irl J.-:ciil,. I l'/!1//'1111c1// c!f E11,,iro11111c111 and Co11sfn1a1io11 (.\'SI I'.), l/11r.rn 1illc, .\'S II: 200-1, 353 pp. 

7 9 . 95 np. T I II' 1111 L I'.-> \IS! bADINC. Ti JI', JS NOi A Ml·IU: I'! AN ! llOOK-J\IOIU AN I.Xl'I OllAI 10 01- THE 

New South Walc:s environment. with sumptuom illu,tr.iciom o( thl' L111d,c1pe. The text i a 
carefully justified and explained cl,mification of the 1 :i m,1jor \'L'gl'L,ttion type,. fully referenced 

for those who want more information. But chi, is not d dry book: be,idl', the be,iutiful photographs, 
there <1re amu,ing quotes from explorer,. ,111d ,nippets about indi\'idual ,111im,1I ,llld pL111t ,pccic,. 

The \·eget,1tion categories arc further ,plit up, so th,H 99 arc rccogni,L'd togl'thn, L'ach of which i 
described ,111d mapped. Most of the western \'(:getation rypc, arc wide,prL'ad or ,1rc fragments of type 

found extensively O\'cr the border, but many eastern types arc rare and vulnerable: (particul,1rly heath, ,tnd wetlands). 
The 111aps of existing native vegetation arc sobering and confirm impressions from the road: the drive fro111 Goulburn to 
arr.rndcra is boring because there really is nothing there. The western half of the tate 111,1y be overgrazed but is largely 

n,1tive, and the eastern sixth is generally well protected. l3ut the big swathe of the \\'C\tern ,lope, ,111d rablcl,111d, from Glenn 
In11es-Walgett to Tumut-Deniliquin is a sea of extinction. 

What to say :ibout :i book that makes you want ro leave the keyboard and get b,1ck out into the bmh' Those desert 
\\·oodlands look good. 

Tree Ferns 

-Cim.1� REID 

A ', I RAJ JAN MusEU I 

By .\lark F L{l/:(!e & Jo/111 E. Bm,(!_(!i11s. CSll<.0 P11blis/1i11g, Colli11,(!1/lood, Vic., 200-1, 360 PI'· 59.95 rrp.TREE !'En .. SARE l'Ol'ULA!l PLANTS, lJO TII IN CAllDEN CUITURE A I) AS AIURAL-111',JORY '>Ull)l:('"J S. TJ!LY I CLUDE 

some of the largest-leaved of all plants, with fronds sometimes reaching four metres in leng�h. and 
.
trunks two metres 

m diameter. Because they occur 111 many parts of the world. the idea of one book fcatunng every species 1s 
appealing. 

Unfortunately, tree-fem classification is very unsettled. No-one can say how many species there really ,m:. nor how many 
genera should be recognised. Many species were named in the past without adequately comparing them to similar species 
found elsewhere. This book is thus compromised by the high level of uncertainty. the author, admitting that some of the 
species they feature might not really exi r. 

Tree ferns is nonetheless a very useful book. As well as providing a brief account of every recognised species. plus 60 pages 
of colour plates, it contains informative introductory sections on anatomy. life style. cultivation, evolution, and an interesting 
section on human uses. Tree ferns have been used as food, medicine, stuffing for pillO\\'S, walls for huts, and even as paving 
for roads. 

ntr COW,.lll mmc.uux 10 

BUTTE RF LI ES 
OF AUSTRALIA 

-TIM Low

The complete Field Guide to Butterflies of Australia 

By .\Jichael F Braby. C 11<.0 P11blishi11i!,: Colli11,(!J/IOod, I 'ic., 200-1, 3-10 pp. 39.95 rrp.

MOST AUSTRALIA 1 HOU EHOLDS HAVE A C:OMPAC'T FIELD GUIDE 10 AUST!tAI JA r BIRD . YET FEW 

have on� for Aus_tralian butterflies. Is this because Australians are nor intere ted .in butt_er0ies;
o. I th111k 1t 1s simply because there has not been the nght package of 111for111at1on available.

77,c ro111plcte .fi<'ld ,(!11ir/e to h11tle(·f/i<'s cf ,l11s1ra/ia fills this vacancy. The attractively packaged paperback 
contains all 416 ofrhe described Australian species, including those from offshore territories. It fits ea ily 
into a backpack and is simple to use, with detailed introductory information to assist the non­
entomologist. There are excellent colour photographs of set spcci111ens for all species. as \\·ell as some 
photographs of habitats, live adults and immature stages. Common names and distribution maps are 

given for all species. as well as text descriptions of the species, their habitat. life-hi tory. and conservation status. imilar 
species are mentioned in each description. with information provided so you can tell which species you have in front of you. 

Butterflies arc flagships for invertebrate appreciation. Even entomophobes can appreciate butterflies. It is cr itical that the 
general public can access information on these insects, and identify the species that occur in their own backyards. parks and 
reserves. This book will fulfill that role and introduce Australians to a whole new facet of our natural history. 
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-DAVE BRITTO 1 
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Going Native: living in the Australian Environment 
13y .\ !i(hacl .4 rchcr and Bob Bc,dc. I fodder I l/'Cldli11c A11stmlia, Sy dney, ,\'S 11{ 2004, 358 PP. 35 rrp. 

T 
111· J J ROJ)UCI JO J () Co/.\'(;.\', j'/'/J 'L CAI I S  1-cm. A JU-\101 U I ION I TI II: WAY AUSTRALIA
thi11k, ,1bout current and futurc 111,111,1gcI11ent o� its 

_
1�':t.

ur�_I rcso�;rccs. With such a
challcngmg prenme, the 1de,1s put forward a1e ncccssa1 ily 61,,.,, bold and often 

con troversi;d. 
l)ivided i11 to 13 chapters, with ,111 extensive bibliography, it begins with a four-chapter

oven·iew of- the geological, biologic.i i .111d human-influenced changes that have shaped Australia's 
pre,enr-d,w ecowscem�. The conclusions drawn from this overview arc that, if we continue with 
our presellt 'tr.idirio11.1I' (th,H is. 11011-smcain,1blc) land-management practices, our environment 
will be irn.'\Tr,ibly dcgr,1ded .111d our prescnt-d,1y levels of cconolllic productivity will just not be 
possible. The .1uthors chc1 1 suggest a scries of solutions co the worst of our future problems. These 
r,111gc fi-0111 thc f1irly mild-production a11d marketing of bush-food product\, better water and 

,oil 111,111,1gc111enr-through n,lti\·c-tree forestry ,111cl alternative ,1gricultural practices, co lllOrc confronting ideas about wild­
,1ni111,d t:mning ,1 11d h,1n-c,ting. 111i11i11g as a sustainable practice, ,rnd gene technology. 

Coin.\! n,nil'c is definitely thought-provoking and should generate comtructive debate amo11g kcy stakeholders in Australia's 
cnvirornnenc.1I fi.1turc. espccially goverrn11c11ts, land rnanagcrs and investors, which sccm co bc the book's target audience. 

-ONDI E EVA s
AUSTRALIA MUSEUM 

The Geologv of Australia 

13y /),ll'idjol111son. Can,hri<�\!C l'nil'crsity Press, Can1brid_ec, 2004, 276 pp . 150 hardback, 
69. 9 5 pnpcrhark r rp. 

T 
111, t\S I 0NISI !JN(; l)I\/Fl1..SI I Y Of· AUSTl1..AUA\ GEOI 0C:Y IS C:Al'AIJLY 1311..0UCHT OUT 
within this book. The author starts by putting thc continent's geology into 
introductory perspective (Chapter I), then explains geological terms and 

proccsscs (Chapter 2), bcfore sweeping through the vast tracts of geological evolution 
chat created the complex continent that now resides between the Indian and Pacific 
Oceans (Chapters 3-10). The last of these chapters focuses on the growth of Australia's 
crowning glory. the Great IJarricr llccf. To cop off the journey. Johnson places Australia 
imo its planctary context (Chaptcr 11), during Earth's evolution within the solar system, 
and shows chat Australia ·s cradlc is not immune co impacts from this outer sphere. The 
fin,1I chapter emphasises the complex interplay between evolution and extinctions and 

the lcssom geology has for our human dimensions. 
The book is illustrated with a wide variety of geological reconstructions, diagrams, pictures of landforms, rocks, minerals 

and fossils. 111any of the111 in colour. le explains the processes chat have led co our present continent, often so different in che 
past. A fcw facts go astray within this telling, but overall the book prcsents a masterly synthesis for the reader. 
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Owls: Journevs Around the World 

-LIN SUTHERLA D
AUSTR.ALIAN MUSEUM 

By /)r1J 1id 1-lol/a,,r/s. Bloon,in,es Books, ,\Ielbo11r11c, 2004, 239 pp. 59.95 rr p. 

T
I !IS 1300K 11..EPIU:'.->ENTS A PERSONAL ODYSSEY IJY THE AUTI !OR DAVID HOLLA OS.
He is respected in the ornithological world and his knowledge of owl-kind is 
apparent as you journey along with him co 12 locations panning six continents, 

including of course Australia. Hollands states from the outsct chat this book is not a 
scientific endeavour; rachcr it is a work of passion. The author does not attempt the 
impossible task of photographing every one of the 205 owl species in existence, but 
focuscs on the 21 species chat he has encountered in his travels. 

The photography is outstanding and the book is a pleasure co read. Each encounter is 
inccresting and the joy thc author cxpcriences is tempered with the inevitable tragedy that 
occurs \vhcn humans encroach on owl territory. Many of these owls face an uncertain 
future and the book serves as a record of the lives of these iconic birds. This book is a 
muse for owl lovers everywhere. 

-LEO E LEMMER
AUSTl1..ALIA MUSEUM 
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SOCIETY PAGE 

(,c'l mn1h-cd' Aero" i\u,tr,,�l:' tlwrc_ ·� ,l lll'twor�- �
f ,ll'll\'L' \Oncnc,,, l�rgc' and 1mall, local and nanonal, that exi,t ro further the cau,e of tl;e subject th.u you hold

dc.,r. Whcthc•1 Y<Hll ,pcu.,I lllluc,t 1' con,u,.1t,ol1, b11d,. suc11cc, national parks, bushwalkmg or a particular group of anm,als, there, a society for you. 

ANIMAL WELFARE 
North Queensland Wildlife 
Care Inc. 
PO 13ox IH6 

AITKE VALE QLI) -181-1
Ph: O-ll-l 717 37-1 
Cont,lCt: L,m,1 Allcrofr

II 
,\kmber,hip: I 0.00 Child 
525.on Adult S35.00 Family
or Org,mis,1tio11

WIRES 

NSW Wildlife lnfornmion 
& Rescue Service 
PO 13ox 260 
FOREST\/lLLE SW 2087 
Ph: 02 8977 3333 
& I 00 6-l I 188 
Web: 11w11u/ lirc.<.o��-a11 
Contact: Carol MacDougaLI 

II 
Membership: S40.00 

ASTRONOMY 

Western Sydney Amateur 

Astronomy Group 

PO Box -100 
Kl GSWOOD N W 27-17 
Ph: 02 -1739 1528 
Web: 11n1111( rpqi.com. au /users lwsaag I
Contact: Tony ELiis 

Ill 

BIRDS 
Birds SA 
11 Shaftsbury Street 
EDE HILLS SA 5050 
Ph 08 8278 7866 
Web: 11111�11.birdssa.asn.au 
Contact: Dr David Robertson 
I 111• 

CONSERVATION 

Australian Ecosystems
Foundation 
PO Box 606 
LITHGOW NSW 2790
Ph: 02 635 21133
Web: IVWt11.a11secosyste1ns.org, au
Contact: Trevor Evans
..... 

Me111bership: $10.00 Single
S25.oo Family S 100
Corporation

Friends of Lane Cove 
National Park Inc. 
c/- Lane Cove atioml Park 
L1dy Game !)rive 
CHATSWOOD SW 2067 
\Veb: illlp:l /11sers.l1(�po11d.11e1.mi/ 

.fi,IOIJI 
,om.1ct: oela Jones 
••• 

EDUCATION 
CSIRO's Double Helix 
Science Club 
PO 13ox 225 
DICKSON A T 2602 
Ph: 02 6276 6643 
Web: 111ww.csiro.mil/ielix 
Contact: Jo-Anne McRae 
••• 

Membership: 27.00 or $24.00 

Gould League of NSW 
PO Box 846 
MARRICKVILLE NSW 2204 
Ph: 02 9560 7844 
Web: 111wu1.gould.edu.au 
Contact: Michael Brennan 
••• 

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

ENVIRONMENTAL 
Royal Geographical Society 
of SA Inc. 

cl- R.G.S.S.A.
GPO Box 419
ADELAIDE SA 5001
Ph: 08 8207 7265
Contact: Nick Harvey
•••••

Membership: $55.00 

INSECTS 
Entomological 
Society of Victoria 
56 Looker Road 
MONTMORENCY 
VIC 3094 
Ph: 03 9435 4781 
Web: www. 11icnet. net.au /---,;icento 
•• 
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Society for Insect Studies 

12 Park Avenue 
ROSEVILLE SW 2069 
Ph: 02 9-117 6171 

ontact: Hon. Treasurer 
•••• 

MICROSCOPY 
Postal Microscopical Club 

of Australia (PMCA) 

36 Western Avenue 
BLAXLAND NSW 2774 
Ph: 02 4739 1528 
Contact: Tony Ellis 
•• 

MUSEUMS 
TAMS-The Australian 

Museum Society 

6 College Street 
SYDNEY NSW 2010 
Ph: 02 9320 6225 
Web: www.ar11o1iline. 11et .au ltarrrs I
Contact: Alison Byrne 
• ••••••

Membership: S88.00 Family 
S70.00 Single $52.00 Concession 

The Waterhouse Club 

SA Museum 
North Terrace 
ADELAIDE SA 5000 
Ph: 08 8203 9802 
Web: ,vwu1.waterhousec/11b.org.au/whc 
Contact: Mary Lou Simpson 
••••• 

Membership: $90.00 Family 
$70.00 Single 

NATURAL HISTORY 
Dinosaur Club 

Australian Museum Education 
6 College Street 
SYDNEY NSW 2010 
Ph: 02 9320 6223 
Contact: Kate Cox 
• 

Membership: Sl 5.00 

Field Naturalists Club 

of Victoria 

Locked 13ag 3 
BLA KBURN VIC. 3130 
Ph: 03 9877 9860 
Web: 111111111.11i01et.11e1.a11/-f,1c11 
Contact: Mimi Pohl 
•••••• 

Royal Society of SA 

SA Museum 
North Terrace 
ADELAIDE SA 5000 
Ph: 08 8223 5360 
Web: w 111111.agwi11e.adelaide.ed11.a11/ 
industry I RSSA I

Contact: John Love 
• 

REPTllES & AMPHIBIANS 
Hawkesbury Herpetological 

Society Inc. 

PO Box 30 
EMERTON NSW 2770 
Ph: 02 9832 9013 
Contact: J.A. Banks 
•••• 

QLD Frog Society 

PO Box 7017 
EAST BRISBANE 
QLD 4169 
Ph: 07 3366 1868 
Web: www.qldfrogs.as11.m1 
Contact: Jenny Holdway 
••••• 

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 
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q&a 

Cockroaches on the Move 

Q O 

/11 .\ fay ll'C ll'CrC fl"(l1'el/i11,I/ ll'CST 011 
• rl,c Bc1/o1111c I I,:{!l111 1ll y 10 C111111,1-

11111/la, Q11ec11slc111d. 11 l' sropped .for li111c/1 a, 
• \·eui11c Creek and 11 1ere i111r,:l/11ed b y rhese 
i11scw (corkroacl, es'). 111/,icl, 11 1erc a/,0111 50 
111illi111errcs /011,1/ and ll'cre _flollTi11,l!ls11 1i111-
111i11g do11 111s1reo111 i11 lmgc 1111111/,ers .. \/an y 

11 1ere also walki11,I/ across il,e 1,,:1/hll'a )' _{<ll' 1111 
ro two ki/0111e1res _{,,cn11 1/1e creek . Ca,, yo11 
tell 11s 111ore a/Jo11i 1'1e111? 

'Rain beetles' surface only after rain. 

come co the ,urface only ,1fcer 
,1ucu111n \\'inter r,11m. typically for 
about four or five LL1y,. ot much i, 
known of their biology but they can 
,0111ecime, be ,een in their hundreds 
,rnd thousand,. What they arc doing is 
di,persing and they will comcruct ,1 new 
burrow at the end of the day. 

In a burrow. there is usually a single 
adult. or a male \\'ith a female. After 

-R. TH & Jo11 WALi !:It macing. the male leaves the burrow. The
P1 r f',WOR11 I, Q1 I) 

A The Walters have reported an 
: uncommon event. What they

saw were indeed cockroaches of the 
soil-burrowing variety. Locally known 
as rain beetles, this species (Ccoscaph£'11s 
dilara/11s) burrows up to 60 centimetres 
below the ground surface in sandy areas 
west ofche Crear Divide, from ,outhern 

young arc born alive and ,ire provi­
,ioncd by che mother. \\'hich g,uhers 
and drags leave, from the ground sur­
face to the burrow. After about a year. 
the juveniles leave to construct their 
own burrow. It t,1kes ,1bouc three years 
from birth to adulthood, and the adults 
can live five co seven years. In droughts. 
there is no migration; the cockroaches 
,imply stay underground until the next 

QucensL1nd to western Victor ia. They ram. 
feed mainly on dead tree leave<, and chu, -HAIU 1-Y RO',[

U 1\/[ll..',ITY 01 Yl)NI-Y arc useful a nutrient recyclers. They 

18 

Underwater Bubbles Q I ll'as di11i111! 1111der Portsea Pier ;11 
. 

' 
• .\ Iclbo11me lc1st Ja1111lll')' lllld rn111e 

arross 1l1is thing (see JJiwl<\1/l'llJ!li). It is abo111 
rl,c .,i.::c <!( a sc!{tl1llll or// hit 1,,:1/1/el'. I Vhar is 
ir? 

�AMAN I I IA 131·1 I 
Rowv1111, Vic. 

A Wh.u you ,,1\\' \\'.1'> a 13ubblc or 
: �win1ming Anemone (Pl,l )'CTC11-

llnis 111bcrrnlosr1), ,1 n,1tive of temperate 
Amtrali,111 water,. It\ the largc,t 
anemone in ,outhcrn \\',HCP, and rcach­
e, a height or ,1bout 15 centimetres. 
The bubble-like ve,1cb covering the 
column or the c1nemone ,ire the source 
or one of it, con1111on n,1111es. It\ more 
u,ually kno\\'n. ho\\'ever. as the Swim­
ming Anemone becau,e of its habit of 
detxhing itself from the substrate and 
drifting in the current . Plil ync11<1ois 
//lhcm1/os,1 lives subtidally and attache, 
to rocks, rubble, or seagrass. but 
because of its drifting habit. it i often 
\\·a�hed ashore. In daylight. the tent,1-
cles ,1re mually recracccd, making it 
look like ,1 l,1rgc m,m of bright bubbb. 
At night. the tentacles arc expanded for 
feeding. The S\\·1mm111g Anemone 
should not be confused with the ,imi­
larly n,1med P/,/ yoc11,1111/111s a11.mc1/is, 
which is ,1lso covered in bubble-like 
ve,icles. However J )/,/ yac11a111/111s a11s-
1mlis li\-c, firmly att,1ched to the sub­
str,1te, and has ,mailer. lc,s bulbom \'CSi­
cle, that arc dull-brown or gray in 
colour . 

-SI IA 1E Al !YONG
AU<, I llAI IAN MU'>I-UM 

N•\IUIU AUSIRAIIA I\U'IUf,.11' 11111S 



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 copy of A David Suzuki collection: a lifetime of ideas. Summer's Pie 

Teaser was fish otoliths. 

Wilev Wagtails 

Q
. Last spring a pair of Willie Wag­

• 1ails nested i11 a coil of 111ire i11 Ill)' 

shed. These birds are <',!_real breeders, are clear­

ly 11cry adap1able, and appear 1101 to have 

111a11y preda1ors. o 111/,)' are11 't tl,q eve,, 

more ro11111io11? l l//,a/ keeps 1/,eir pop11latio11s 

111 check? 

-ROl3Y HEWITT 

ARSFIELD, VIC. 

A
. WiJJie Wagtails (Rhipid11ra le11-

• cophr)'s) are indeed prolific

breeders, producing 3--l- clutches of2-4 

Bubble Anemone. 

\HURE AUSTRALIA AUTUM 2005 

eggs each year. However, many breed­

ing attempts are unsuccessful. Predation 

rates can be ver y high. The main nest 

predator are other bird -butcherbirds, 

cur rawong , kookaburras etc.-which 

take chick and eggs from the Wagtails' 

poorly concealed nests. Another major 

factor that keeps population in check is 

this species' terr itorialism. Both sexes 

vigorously defend a territory of 1-3 

hectare throughout the year, thus lim­

iting how many individuals can be 

packed into an area. 

Answers to Quiz in 
Nature Strips (page 14) 

1. Dogs

2. Ultraso11nd

3. Tasma11ia

4. A lizard

5. Five

&. Eppi11g Forest 

1. It gets darker.

8. No

9. Chlorophyll

10. Mars and Saturn

-G.H.
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THE LAST WORD 

Taxonomv: 
biologv's infrastructure 
/1!/i'astrurturc is sofa111iliar that iris hori11,l!; tlwt is u11til it.fails a11rl 
. rnrlrlc11/y c11cryo11c u1011rlcrs 11 1/wr u1c11/ 11 1ro11,l!, 

B 
llll)CES, llOADS, l'Olt'I '.>, I AW
courts. sewers ;llld wcathcrforc­
casts. They arc all basic 111fra­

strucrurc: the physical and conceptual 
structures that society needs to function 
,111oothly. Cowrn111cnts build and 
111ai11tain the infrastructure, and the 
public uses it in whatever way it sees fit. 
And as we all kno,v, infrastructure is ,o 
famili.1r that it is boring; that i, until it 
fails and suddenly everyone wonders 
what went wrong. 

There is also a basic infrastructure in 
biology. It is called taxonomy. And like 
111orc familiar aspects of infrastructure, 
everyone takes taxonomy for granted; 
chat is umil that taxonomy isn't up to 
scratch when it is needed. 

Taxonomy is two things. First. it is 
the sciemific discovery, description and 
naming of species. This tells how the 
species can be distinguished from all 
other species and gives the species a 
legal name. The description also 
includes basic biological infonnation 
about the species. econd, taxonomy 
tries co determine where specie, fit into 
the tree of life. There is only one tree of 
life and knowing which twig any 
species occupies in the tree is a funda­
memal part of what chat species is. For 
all practical purposes, a species doesn't 
'exist' until it has been described by a 
taxonomist. 

Just as everyone uses roads, br idges, 
sewers and weather reports, so coo does 
everyone use taxonomy. If you 're inter­
ested in biodiversity and conservation, 
then you are interested in concepts that 
are simply currently fashionable deriva­
tives of taxonomy. If you're a grecnie 
carrying a placard clown Macquarie 

Street saying ave the Koala", you're 
using the taxonomy of a poimy-headed 
scientist with a funny accellt who 
worked 188 years ago. If you're an ecol­
ogist trying co determine what co11trols 
the distribution and abund.1nce of two 
species of limpets on a rock platform, 
you accept a taxonomist's word that the 
species you 're studying arc really two 
and not three. otherwise your work is 
cactus. 

l
f 

you 're a greenie 

carrying a placard down 

Macquarie Street saying 

"Save the Koala'', 

you 're using the 

taxonomy of a 

pointy-headed scientist 

i1Jith a funny accent 

who worked 188 

years ago. 

Ideally, taxonomy should be at hand 
when the need arises. You should be 
able co just take it off the rack and use 
it. Unfortunately, this is rarely the case, 
and taxonomists, just like road engi­
neers, are constantly monitoring need 
and trying co anticipate it. 13ut the effort 
is only as good as the resources allocat­
ed to it. 

BY ALLEN GREER 
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The consequence of not having an 
up-co-date taxonomy at hand is most 
easily seen with each outbreak of a new 
viral disease. Mose of the initial work is 
a mad scramble to determine what new 
'strain' the virus may be. The virus' 
basic taxonomy is so critical that all 
other work is on hold until researchers 
know the 'taxonomy' of the organism 
they arc dealing with . 

Is taxono111y ever finished? ls work on 
the roads, bridges and ports ever fin­
ished? o. New concepts, new tech­
nologies and new needs mean that the 
taxo110111y of any group of organisms 
requires regular review and upgrading. 
Some railway bridges go back to the 
19th century, but they need constant 
maimenancc and one clay may have co 
be replaced. The Green Turtle (Chelo11ia

111yrlns) has been known as a species 
since 1758, but it is only recently that 
we have learned, using genetics, that 
the turtles chat breed in different parts 
of the world, or even on different sides 
of Australia, show little interbreeding; 
that is, they are arguably separate 
cwiglcts on the tree of life. This realisa­
tion 111eans that conserving the breed­
ing turtles in eastern Australia will do 
nothing for the turtles 111 we tern 
Australia. 

Taxonomy can only be done in or 
through institutions chat maintain large 
collections of specimens, which allow 
simultaneous detailed comparisons 
among specimens. These institutions 
arc primarily natural history museums 
and hcrbaria. In all countries, except 
the United States, these institutions are 
largely owned and run by governments, 
which is fitting, given chat taxonomy is 
the infrastructure for all other biological 
endeavour. And just as governments are 
judged by their ability co maintain the 
basic infrastructure of rails, roads, ports, 
courts and sewers, so coo can they be 
judged by their maintenance of their 
natural history museums and herbaria.D 

Dn .. ALLE E. GrlEEI<- 1s A PR1 CIPAL 
n ... ESEAllCH SCIE TIST I THE 
HERPETOLOGY SECTION OF THE 
AUSTllALIA MUSEUM. 

THE LAST WORD IS AN OPINION PIECE 

AND DOE!> NOT NECESSARILY REFLECT nt.E VIEWS 

OF THE AUSTRALIAN MUSEUM. 
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